CARBONATEPRODRUGS AND METHODS OF USI NG THE SAME CRGCSS
REFERENCE TO RELATED APPLI CATI ONS [ 0001] This
wa@ppbiteadi on clainms priority benefit of UnitedPt/asm®e9/044746
Provi sional Application No. 61/054, 765, entitled
"Car bonate Prodrugs and Methods of Using The Sane"
filed May 20, 2008, the content of which is hereby
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properties, a drug with poor oral bioavailability requiring a high dosage may be

formulated for parenteral administration at a lower dosage due to its improved
bioavailability. However, a different route of administration is generally possible only
if physicochemical properties of a given drug molecule are suitable for the new
dosage form. The physicochemical makeup of many existing drugs limits their use to
oral administration, resulting in high dosages and poor pharmacokinetic profiles.
Accordingly, efforts have been made to modify the physicochemical properties of

existing drugs and/or their formulations.

[0003] A drug with poor solubility will often exhibit poor bioavailability — a
situation which can either hinder the drug development or require administration of

high dosages to attain therapeutically effective blood levels of the drug. Tricor®



situation which can either hinder the drug devel opnent
or require admnistration of high dosages to attain
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[0006] The disclosures of all publications, patents, patent applications and other
references referred to herein are hereby incorporated herein by reference in their

entireties.
BRIEF SUMMARY OF THE INVENTION

[0007] The present invention relates to prodrugs and methods of their use in
therapy. One aspect provides a prodrug comprising (a) a moiety of parent drug,
wherein the parent drug comprises a hydroxyl group or a carboxyl group, or both, and
(b) a prodrug moiety of the formula -C(O)OQ-P(O)(OH), wherein the prodrug moiety

is bound to the moiety of the parent drug at the hydroxyl group and/or the carboxyl
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therapy. One aspect provides a prodrug conprising (a)
a noiety of parent drug, wherein the parent drug

w@owpnires a hydroxyl group or a carboxyl groupCT/U82009/044746

both, and (b) a prodrug noiety of the formula
-C(OOP(O(OH 2 wherein the prodrug noiety is bound
to the noiety of the parent drug at the hydroxyl group
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pharmaceutically acceptable salt thereof or solvate of the foregoing, and codeine,
morphine, hydrocodone, hydromorphone, levorphanol, aspirin, ketorolac, ibuprofen,
naproxen, caffeine, tramadol, dextropropoxyphene, methylhexital, diazepam,

lorazepam and/or midazolam.



i ndi vi dual an effective anount the prodrug of fornmula
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pradobla oneptainatigping acetaminophen. Methods of providing low volume/high

concentrations of parent drug (e.g., acetaminophen) are also provided comprising
administering to an individual a low volume/high concentration formulation of a
prodrug as detailed herein (e.g., a prodrug of formula (IV) or a salt thereof or solvate
of the foregoing). In one aspect, the methods entail administering a prodrug that
results in rapid release of parent drug when administered to an individual (e.g., by
enzymatic cleavage or hydrolysis). Also provided are methods of providing a single
dose of parent drug in an amount that exceeds currently available doses by

administering a prodrug as detailed herein.



dose of parent drug in an anount that exceeds
currently avail abl e doses by adm nistering a prodrug
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[0018] In another aspect is provided the use of a compound of prodrug of formula
(IV) or a pharmaceutically acceptable salt thereof or solvate of the foregoing for the
manufacture of a medicament for the treatment of a condition responsive to
acetaminophen. In another aspect is provided the use of a compound of prodrug of
formula (IV) or a pharmaceutically acceptable salt thereof or solvate of the foregoing
for the treatment of a condition responsive to acetaminophen. In some variations, the

condition is pain, fever, inflammation, ischemic injury, or neuronal injury.

[0019] In another aspect, the present invention provides kits for the treatment or
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formula (1V) or a pharmaceutically acceptable salt

t hereof or solvate of the foregoing for the treatnent
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variations, the condition is pain, fever,

i nflammati on, ischemc injury, or neuronal injury.
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both a hydroxyl group and a carboxyl group. These prodrugs, upon hydrolysis, are
believed to generate carbonic acid and inorganic phosphate, or inorganic phosphate
alone, in addition to the released active parent drug. Carbonic acid is generally
unstable and dissociates to form water and carbon dioxide. These byproducts,
including the inorganic phosphate, are normally present in vivo and therefore are not

expected to present unknown or undesirable effects.

[0025] The prodrugs of the present invention may provide increased solubility
and/or improved safety profiles over administration of the parent drugs. In some
instances, the prodrugs may be less susceptible to in vivo degradation and exhibit a

greater half-life than its parent drug. A prodrug with a greater half-life is likely to



[ 0025] The prodrugs of the present invention may

provi de increased solubility and/or inproved safety
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some instances, the prodrugs may be | ess susceptible

to in vivo degradation and exhibit a greater half-life

than its parent drug. A prodrug with a greater
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parent drug nay be nore anenable to certain drug
dapitgral sdnpipigraion. such as parenteral admi nistration.
026] Accordingly, the present invention in one
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u&bmteCﬂiedﬁilgsaw Utra Version 10.0, available from
Canbri dgeSoft (r). Nonencl ature of some drugs
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may be active, or it may be relatively inactive, then

OPRIRYFDYN#EY- i nto a nore active conpound. The |nvent| on

enbr aces prodru s of parent drugs conprising
HPdPoxyil @%@ppr@ﬁasgofef%rs @a%wpn(bw@ﬁng Pmé(sdea é%aq%ed
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prodrug conprising a carbonate noiety, -

mesmaifdl pd/ priiolegiathpracsssiin giva s pl?}bl@MdE@SSl% AR ﬁlit?grrtaﬁ@
g(gnQ/gRl":bn). The prodrug itself may be active, or it may be relatively inactive, then
transformed into a more active compound. The invention embraces prodrugs of parent
drugs comprising a hydroxyl group and/or a carboxyl group, as described herein. The
term "carbonate prodrug"” refers to a prodrug comprising a carbonate moiety,
-OC(0O)O-. Non-limiting examples include prodrugs comprising the groups
-OC(0)O-P(O)(OH), and/or -C(0)O-C(0O)O-P(O)(OH); or salts thereof.



-O0C(OOP(O(OH) 2 and/or -C(OOCC(OOPO(CH 2 or
salts thereof.[0031] As used herein, "parent drug"

WO efoens32dd a drug that does not contain a prodP@IyuS2009/044746
noi ety. A "parent drug noiety" or "npoiety of parent
drug" is a nonoval ent radical derived froma parent
drug that nay be attached to a "prodrug noiety" to
[003Y] de Atshiedaiend, Ugarelﬂ:Sin[ge pefesent aahghyat dbs ooddneii Hg
scgemati.c ‘grodru %‘Z( Qr a_bond Parent dru
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FdaRaP@TRBd froihupatent &ﬂag (Haf REY bYadathaashapiodap sy o
car boni ¢c) phosphoric anhydride, wherein the prodrug
e&wp.ﬂ&ee&gocgruwﬁ spresetedbnde &llpwitshsheredicani nophen
r adi cal) and a prodrug rmlFfrgdyu( C(OOPO(OH ) .
[0032] "Protecting graoupiyd egredrb%nao a chemical group
t hat exhlbltsthefollovvlng acterlstlcs 1) is
stable to the projectgd r acE} sOHor which protection
is desired; 2) is reg trainpyhe protected
substrate to yield t\W esired functl onality; and 3)

i s renovabl e by reagents—cotipattbte’with the ot her
functional group(s) ma@smm orF>r lmerat ed in such

proj ected reactions. S8P&¥tion™¥fYsuitabl e protecting
9504 RMpleOicetdfifndphert Rend PRI 8IS demHe hidaad (hek&hRidophenyl
within the ordinary skill level in the art. Exanples
sbanig tpkpsAbort sty dtdenyhefeipupaPIedine SRMPIEH A PRANICeeHeaiety
ghe ?Aetan{l 64 ral Bgf Bl I%dw §y @(W)@)ﬁgWHESI S,

ohn Wley & ons, New YorKk).
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group capabl e 'of protecting free hydroxy group to

gleizsteaisicsa 1) prsgablecp s H1i9JQ¢t€d(13¢th10%hf0c§ hvhloéltpb@teq@e mt desiged;
Ej"f? rdrft %&Bm?ﬁ% tiﬂé amc‘ee'a sBﬂs%éé“tIé VRN e deg g%égt?%laf@yalﬁej)

remove I'sturbi ng remai n
(scrnquowbbb byEJ&@@‘pﬂs aompityodfr witlythp rodteﬁmcmamoums) prevehtwde,

eneral% [En sucht[ﬁ%ect?cf reacfnoi‘ns $ele|c 15)n g%él%%‘blf: pro ne]%q,]%rogll%s for uﬁe
(rRNB)n,etthds d&&ﬁh&&%pﬂaﬁﬂy withinvid) ()rdma@lesikﬂl 18vel in the art. Examples
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trimethylsi] Iethoxyrrethl SEM ), esters (
b‘é’ﬁi%‘étpé‘)tf%lf¥ 2roxp| use%hftse}ﬁ élﬁlé)t“? gzmz) CaP?'?l%H‘T Rf?‘é%tt%y’l

Gl @Eyegrglﬂ g %):mere?ce ab ﬁlbf@@tte@ M&(ﬁbk}ﬁ’l’ @B%}él) suﬁéﬁpé?l@ affe -

silyl ethers (e.qg., trinmethylsil
raarteanHpt which profeTES) is emplaysd madﬁylrgnwri \Kldlpmsblsturbmg the

}errﬁal?lﬂi%f]gtl tﬁé !:éﬂlpound. Exemplary hydroxy protecting groups include, but are

not limited to, ethers (e.g., allyl, triphenylmethyl (trityl or Tr), benzyl, p-
methoxybenzyl (PMB), p- methoxyphenyl (PMP)), acetals (e.g.,methoxymethyl
(MOM), 3- methoxyethoxymethyl (MEM), tetrahydropyranyl (THP), ethoxy ethyl
(EE), methylthiomethyl (MTM), 2- methoxy-2-propyl (MOP), 2-
trimethylsilylethoxymethyl (SEM)), esters (e.g., benzoate (Bz), allyl carbonate, 2,2,2-
trichloroethyl carbonate (Troc), 2- trimethylsilylethyl carbonate), silyl ethers (e.g.,
trimethylsilyl (TMS), triethylsilyl (TES), triisopropylsilyl (TIPS), triphenylsilyl
(TPS), tert-butyldimethylsilyl (TBDMS), fert-butyldiphenylsilyt (TBDPS) and the
like.



(TPS), te/t-butyldinmethylsilyl (TBDWVS),
te/t-butyl di phenylsilyt (TBDPS) and the |ike.[0033] As
wWQie®d/1dR2eEi n, "treatnment”, "treating”, or "treRCT/USMOEM4746
approach for obtaining beneficial or desired results,

including clinical results. For purposes of this

i nvention, beneficial or desired results include, but
g00a3not Asiugdd legkit,OtreAmentOr treming ", of "frdae’ if ah hgpndasl for
decr easi ng. one or. npre synptons of di sease or .
8‘6%’6‘}%%81%%?%91“ ﬁ?f‘§1“?rg;‘§b‘8‘ﬁ§f“n€18‘%fl% Cléf“ifiFeéH]ttS' P Ryirposes of this
dhvehtiinShinBcibinge destle@ ’dsulef indudl, seasen@NinfiRaed, bhOs héalof
is responsive to a parent drug, stabilizing a di sease
8 felémdng:idsereasHigrone o1 M ARIAms of 8 diseqrg e pndgionghat is
(Bphsive RS SYEDLIIAG, ImifiShiRY IHRYxeheor Wi S BRINGo MRt that is
di sease or condit1on responsive to a parent drug),
thepenpivade oparsteensfakibengp digeass si epndipipn thaglisgesparsiverto a

i i t IS T ' . ..
GRS 0 o olhe FIDANGL HE v rcirRRf FRliedtt WPeondicon,
teop@spatenparertdgyg) detyegasr sigwinygehdpeeregfionorie dincaseor e

(c)ngn 1e{o rH%aq ii Crag io%sﬂée troea lflirern?&lrut 9 n%erli%razllttint Q S'sgail fs: 8ra cso%dl%r n that
EHA T AR Pé ponS|v§’%o a pa ant 3rug, and
isnegpeasvarg atpaengdrad,ideyremfing thé éosefof aue ormabiry bitieiahedMudions
has. been or is. susgect@d of having a di sease or

EGHITE P Ratisgase preopdier (hat s &esBORFdnt PP I er AR
dicEaase theiquslaf of life@P alBYivRiaDREo hRdked & iO5uspetddQf heMedla
to be responsive to a parent drug. The di sease or

EPRdr £F RIvAY hahiaesPenshsi th 2 aAEN t Hee: pHicehtearai § Ry Bay
BoRNBLIES i6 belERE t@'b%@@s?@ns@xre t6 QP& 2. MRY dREse or condition
acconpani ed by inflammtion. The di sease or condition
Fay iyelviepetend &reinajagr grug T baps axpgesior Theghernic e soniion
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enbpdlhreitesse or henditambonatics: Erodnlugjugndi are vaortarl, tiei on

onprisin he. prodrug, reduces the rity.of one or
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plvdtug aad/oegpaniativecdniprising thpgpreditig ehduges ke saterlte adne or

about any of 10% 2Q% .30% 40%..50% .60% 70% 80%
G Yo G L AT ¢S PR SE hand Al B Flren
xRl AMehd abdif as26rE 0541 PR CBOPr400%, 50D, 0% AL0TEBDZOD0%,

conpared to the correspondi ng synptomin other. )
Nb i Y08 %rfompprisd & (he ﬁ@r“tsﬁ%ndb‘}gosd PRI RGeS R R PHE.

trERRSBRANS k¥Bpdr&d @ (RAEBREpHIMY syBstomS e SthReuB|cBts 6T 18ESvihe
a di sease or condition, and/or synptom of a di sease or

de e dry oI femuigpn hECtroagt i@ At dive” pasedhbergip ggjers to
Eggg’zﬁk o&%nkiﬁféﬂ, Jﬁgfo?k ptglg%:f ?msgﬁg 0 BRioh thq,%fn%[ be treated

i nder, slow, retard, stabilize, and/or postpon
deth dheaprasndrugf | and/ or one or nore synptons of, a
di sease or condition that is responsive to a parent
to3dl Thisssadidiesgin,Cdelayiee 'oheapafoydefy, Hiedegtshgy, aftard, stabilize,

and/or postpone development of, and/or one or more symptoms of, a disease or
condition that is responsive to a parent drug. This delay can be of varying lengths of
time, depending on the history of the disease and/or individual being treated. As is
evident to one skilled in the art, a sufficient or significant delay can, in effect,
encompass prevention, in that the individual does not develop a disease or condition
that is responsive to a parent drug. A method that "delays" development of disease or

condition that is responsive to a parent drug is a method that reduces the probability



time, depending on the history of the di sease and/or
i ndi vidual being treated. As is evident to one skilled
wo poovhes2art, a sufficient or significant del ayPCHOS20091044746
ef fect, enconpass prevention, in that the individual
does not devel op a disease or condition that is
responsive to a parent drug. A nethod that "del ays”
desetlopieittor @iiseliss @asmddion e thirtdpofsitdtat pant @SH ONSEi Ve
t.0 arent drug is a nmethod that reduces the :
BF]S%& elaPiV%erB%% e SpITRHRE agseaser §%t§étéméﬁat&%rﬁmoﬁl?ﬂ‘hto a
*)zﬁl‘@ﬁt dr$e ih QSPRAFHMESrrdn, ¥hPaEDifaredrtt got Rind (g M&Rod. ISTEh
ranme and/ or reduces the extent of a disease or
ETRRATBP I Bakcalisbasedkspionigicpbstydiesau g eHetisgeally sigrifipant
gﬁﬁ{gg}ogogdﬁectsrarre, when conpared to not using the
nmet hod. Such conparisons are typically based on
fdo38] calassbdidictsn, "H8hNHo e Dhat o%t"ticg%lehlbn%'%feﬁé {6 A
nunber of subjects. [00%5 As used Herein, "delaying
trigeeagnddionetognset digjciipeprogidséby a eabenate prodropes ¢ompardded
ARt 20 T Bhe A01aPEM ARARIH S5tk s i BPLARS ime period
egoughdhesameadute bieadpanietdtiodr tigr exainpientht Helagdreledse we the

eriod through he.s route.of ~adm ni.stration. -Far.
gz)i(rg% a]c%}?m%nﬁgl% ef oangl %18 %Tg?eéaénslceiopél]@n%l eérrg](ﬁ%lcr:) epr%]tosphorlc anhygnde

ane tanit rogHigad fysamit bepofute acetamipphienybmpacdani c)
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acet am nophen to an individual. Simlar results may be
poa3e] nedshiyedrchan, "eRIdNQMataetiafy0 8F UgsloRdedlab@vilyN YEE kDifle
[ 0036] As used herein, "prolonging actiyvi té'é or .
SEFRICO RGN RIRYIHSH A carkomaip $radgis e iSuR P hwEe Bt st
RIIQVL GefindVisd c CRIROMBEre R REY £#6m e Mttohite pRidriN &t i e
required to release or otherw se generate the parent
ePrauep 1, pdpving sati Qe fisbhpipdrug K baetrgnid rben d xaippiie), phosphoric
9 o ' ; (4- )
R o el e B AR opared
n&hisagetior of tliremglar epivakoetfant tmo pheirenas egberpareing geriod
ﬁﬁjgﬂ gﬂltﬁet da telrglﬂe 8% adt I} 1strr‘g3{o%.r “?u%lfjalir}églrgggs ’Ofeﬁers to release of the
acet-am nophen over The"same i ne PeEFI o 1 rougﬁ the
pani digtehak agtminbshien, alt b odte suchtisit ehie bid ceheeasaion of the
refers to rel ease .of the parent. drug, .such. as. .
B%ﬂ%‘i‘teiﬁl?gné & accymigophgp gr E‘EWE‘BIH%\{JE&HE Ipjrpiggtvidual is
eanReeddaabt @ihi thetthaapatietigdicld, absutCthe &%nimum effective
acet am nophen_or a netabolite thereof, in a

) ( t , n,
PRACESTICFORIC Tk he AT R e v ey R N dafelupatisr-ap®ut i
ERRGRJ G8rafon inaRQ ¥6ntd N entHdR bipimE biegel i tRMRARS I molar
concentration but below toxic |evels) for an extended
e wlgno At coTigepoading parsat dug adnbvstired thiugh dsrip@g foute, results
. Yot . ;. bt )
e D L et PRy Bt PPl
tdngough the same route, results

[0037] As used herein, an "at risk" individual is an individual who is at risk of
developing a disease or condition that is responsive to a parent drug. An individual "at
risk" may or may not have a detectable disease or condition that is responsive to a
parent drug, and may or may not have displayed symptoms associated with a
detectable disease or condition that is responsive to a parent drug prior to the

treatment methods described herein. "At risk" denotes that an individual has one or

10



in a parent drug (or netabolite thereof) bl ood
concentration within the therapeutic range. [0037] As
wais@d/1ierein, an "at risk” individual is an i nPBCUS089/044746
who is at risk of devel oping a disease or condition
that is responsive to a parent drug. An individual "at
risk" may or may not have a detectable disease or
aRRdot datied tidkathctbs, \Klmslp%iﬁhédﬁlrﬂﬂe Parfasten thatl e argelat@with may
r not. have dis a synpt ons associated wth a
E%WE’%‘&B‘VEC g © H‘ittlﬁn’}é?PoPﬁ&? toiaspaff‘élég%‘ﬁgg‘%e to
ihdpadNhaviigtghe BF idfe dfohdsOAsK fabdEsRNE higﬁérgﬁ&ﬁbﬂﬁys@fr i bed
herein. "At risk" denotes that an individual has one
eevriPEeglieate & gondidqn thafds tPRONSIXA fchPagené dredlairagindvidual

mﬁmﬁgﬁsﬂg@t{)r(gorrel ate with devel opnent of a
di sease or condition that is responsive to a parent

048} AR siyBdl ﬁékéi'ﬁl abh'ﬂﬁ%eﬂgca@l?%c&i)tamr ?efé}E td PRS@rid1ieeH is
actors has a hi gher probabi devel opi ng a
dotdeelegicadly o Qﬁldfr"tlﬁﬁdnld?ﬁ@blel &8k 619 ptesial @ay be cgaeratsd (e.g.,
|
T e L R
parhiprsgrédato an naiu\eduaavvlthhatausmgrmy sighibicay muc&lsirgblc)blological
ettfec?s or 1r§tgliagt31dg((alg Y rdalbjten{)ustrﬂgnn%er it any of%he aﬁler c01¥1ponents of the

I'ncor ranut actar
amiﬁpcmitﬁ)h iatvhioh)t i$ exineigedpAansed tetetn, ﬂﬂ|terﬁf)‘l’p]hﬁlﬁiab¢lmﬂally

adn1n|stere ndi vi uaI Wi t hout. cau

TR CEHES istraaD, B P e P B S PRl GRaie, coniity
hidHBIAC hdjid@inisbiadGle ldat@itd, elds kid@thaMkillkdarka®that 46

ot her conponents of the composition in which it is

SYblsifrreminisration ¢ Helpdividual(pg- f BER™p RAFPHRERS A 4V 9

BLEERHAR Se GRE Ednﬁém rlate& {rethe pleSont fQEntRN2 'TH& BharS M MBAIS
stabilizers, pH dp fiers, Fonlmty nodi fi ers,

adepiokln gagricisy) pe ary, additionalspmporsnts, as depasibad h@eu;nh@ould be
[
§é&h}!g!t1%fét ﬁsle gﬁglf:ti éﬂde@fo%tesﬁl ahﬂl 1§raft Bt eaéj rﬂr{d rgl%rlal?\%)r a

ni n I VI | nat i o
ourtiparaloszgefdror. SSugh eulallbémy wdhlteeazrpl}attegqgmznd bn Ehe pkidsént
arrtll\éaen Rargc%%r& in afﬁegagflmg %gcthlufﬁall)srlo%gfgd:ﬁ: :és) r(l: ?Jl?%e aa%%{tlrclal?r (s)
Sdteplhbie barien wp atdfiéres ﬁave pteﬁcﬁablyl nichthe Irdﬁju&étﬁ&dldﬁﬁils é of

I St at.l on or. al ar ent
BaelbetnLoanutset fag o0 oaRE bRmadidtiby W nfeuiyg ngredien
e;aﬁielpyepa@a@grﬁheaes Byvdtane Delkd ddn@flis@dtionsan, particularly
in view of the teaching provided herein.

fin3pacC aut teed) leffeariie @ploait "eis Gdd He i re®is M‘faiaﬁio&ﬂttﬁat
have preferably net the required standards of
fesfscB Ia&ﬁﬁl@é IPh%F ARCaseA! &E‘i‘fﬂrrff@é}o}coé%:ﬁ]l eﬁ@“dﬁ @ 8ydivddysl who

hibcclrlﬂsdﬁlgpe@{%dtohﬁavlnfga(‘?tgl veschRAGp R afHb0f iRdi¢Rased by
the U S.” Food ugamnlstratlon [ 0039] The

paiFeptionséfeplings) ydisappenonditia regrangiva &y epaient €fugrog whe  an
QHBM% orle rMﬂnore of its symptoms. An effective amount may completely or

partially prevent the occurrence or recurrence of the disease or condition responsive to
a parent drug or symptom thereof and/or may be therapeutic in terms of a partial or
complete cure for the disease or condition responsive to a parent drug and/or adverse
effect attributable to the disease or condition (e.g., pain). In reference to a disease or
condition described herein (e.g., pain), an effective amount may comprise an amount
sufficient to, among other things, reduce and/or relieve to some extent one or more of

the symptoms associated with a disease or condition that is responsive to a parent
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results in a desired pharmacol ogi cal and/or

physi ol ogi cal effect in an individual who has or is
waompeered of having (e.g., based on synptons BCTUS200E0M4746

i ndi vidual's perceptions/feelings) a di sease or

condition responsive to a parent drug or who displ ays

one or nore of its synptons. An effective anobunt nay

dagpihetriiy e@bodiRkhts ahd yffdarieyeidunt Reulicluf to@Rsentahe

recurrence of the disease or conditio onsive to
FAdiRe Thid e “gHOtear PHe b A BIPBD ey be LHecive
biRBiA PRUIde € the BradRAGh @fanliPafiéd & thlindeAVRE €41 tfoaRinyOr
the di sease or condition responsive to a parent drug

Hribrndiy vedicatiar grageligtion ¢fng B B! thfsyaPLEsissostated
2 Qﬁédnﬁ&l;ﬁﬁg &mdui%ﬁ'sﬁk)h thdtMhd ﬁiiﬁfd%lcr@potn@ aft nﬁfn%@é‘ﬁé%t ar
condi tion described herein (e.g., pain), an effective
Eaetiumer qengitien frp- @ereawd anip irrensey pnd/el dstiony notyiihprgnding
ﬁltapﬁﬁg i&dWl@Ei? ﬁla& %ﬂ%@afﬁﬁ%%thrtﬁé {1 ﬁ%tn? dﬁgﬂg o?&(&ngﬁfon.o ne
or nore o synpt ons assocl at e di sease or
Ebffedivt iaowutthéb indudee bgomsonséowing the pmgmsldn ufgthe Hiyease or
certain e @ssoxﬂwﬁm t he effectlve anmount

|
co tion re improvementer,the dlsease Or. conc%tlon is realized.
[C1 AT prevenfnﬁhe condbt on in being

Eﬂ)?‘ggl StT%fr: efg’fecp eaarr]noI n{jl Y dual % I}at-%g co%]lqos}{lon being

tive anoun
adreini sairat t}ﬁmoﬁﬁltubrhlmngtﬁkereld)gpirﬂgn@@ (el Itherypb ef pgn)t the at ed

and/.or .eradi cation or anelloratl ne or nor
e DR R R T P A B
sdiftive hbadh offie mdndlldualdtualrourteeaﬁﬁrfb@n SMdRERNBARAE jullBiment of
feeling or condition decreased pain intensity

Sisdrendinginedicad Ay Veth(f}ﬁ R PRI @Pﬁlﬁél?lek Al fi’%.f%qt%ra al

Qﬁ%e&étéd by B8 sleﬁéd dr6la8%h wemftﬂaeeééﬂﬁg ?Hﬂd&g neheHEAS &fB¥tive
condition. Effective anount al so i ncludes hal tlng or

syt ny thh @sspised rfers@amnleoby ysing dpfacfeeis enqer negadiinifadn,
e
el el et T gD dsam .

AeRjuajiansy dependlng on the conposition being
adm ni stered, the condition being treated/ prevented
(044 | ﬂhesmybeumﬂhpmbnm ant"eBegiov emptnt” why bhim one or more

ndi.ti aleRpNs reyente
G045 8T gRE & FEEE Bl RCFERMER SRR s BRE
trlazembmwhepmdAﬁ effmu&é alﬂdl[ﬂt Miag be abrsaieredti ehejcuntgxmiit  of
t e. attendi ng nedi vet eri na ractjtiqner
BinReAEr a7 St ap i) e Bpiebhatis B brode
aiﬁy Ibk eshsatleteld 3@ Be kiRerVin@w efbctivh@mbe@at) hmnpfnewdrﬁeﬂl one or
herein, An effective anobunt may be assessed

Bk S P RS T Ofs BhYHOBCeHBIE EPIFER resul(s)

RIAY $L 6} fOLAAdvedbi Ochemi cal , hi st ol ogi cal ,
el ect rophysi ol ogi cal , and/or behavi or al evaluations

[OASL]  AhenSisdingien &Eﬁé@ﬁto'nﬁbtﬁd@l@ offirdatmé an®bif ﬁr@\te'nMgn and the

anount” may be in one or nore doses, i.e si ng

dissd thercaphonate pradrugs shescofdgpchedrhsepin. na erld@‘@dlaé hin ev@ thﬁfeof "
gﬁ§ ik €flindividual who has been diagnosed with, previously treated for, and/or

suspected of having the disease or condition to be treated. With respect to prevention,
the individual in need thereof may also be an individual who is at risk for a disease or
condition (e.g., a family history of the condition, life-style factors indicative of risk

for the condition, etc.).

[0043] In some variations, the individual has been identified as having one or
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treatment endpoint. An effective anmobunt may be
considered in the context of adm nistering one or nore
wa@odwotexneal pharmaceuti cal agents, and a car boP@r/Es2009/044746
prodrug nmay be considered to be given in an effective
amount if, in conjunction with one or nore additiona
phar maceuti cal agents, one or nore desirable or
berediscaialor e @slitloh§,Shd/BByynipgory thadkeef deedribed @elein] 0dhRfication
n used with respect to neth f treat ment .and/ or,
V}P‘g% N RRIRE Gl AT "‘B@@r IR tgﬁﬁc Sé%%figg?f%ﬂ%“ 1s routine
hhtﬁé 8@ {c. £ EREILHLEK dMeFeRdsNsoldRobdhd iy guabic ) hid AEEEso be
thereof " may be an individual who has been di agnosed

isPerteddivets Bddpat erestesd fargramplpdiug fo R foet-&tF- of
having the di sease or condition to be treated. Wth

E@éﬂect I gpmsyeanborinegts, the irdividenl Yaschean ideptitifdad syspatiblsrto

BRYor3h &0 oPe ﬁﬁeds@ér‘@o%%ns\’é@ Qedefib@ hefdis KTeQlus@ @Blﬁ@%% @n
or condition (e.g., a famly history of the condltlon

mdf\ed@t phebé basedesaryriuie @amioteeof gfnumbeikoffrigk fackpss and/or

108! 1% %gnl'roaﬁ a?gg CLIQQQ%%'] tllellkﬁ ngtl\é hfadd%gsbuttnlaﬁlmlted to,

en | tifie V|ng he or nor
ge:rsaag@ﬁhog, fgoghistioon medlaaidﬁmry$§1gcpappﬁuamd¢®f eddted

e dentification of the di seases or
S%h&KPgbﬁ%“ fec?/rgzrﬂn!syn'ptons thereof by a skilled

NS ©1 B oG e BBl 1 Fonfpmna CRL RGO B
bimitsdi®peatiad hbye, tfdslelej 1ablhiy Icﬂhllﬁ?d chibntObtf]ﬁfrﬁate fIarsomx anpl e,

due o pain, fever, etc. 044 sone e odlnents
F‘HE G[”P?B‘ﬁ%ﬂbﬂfaf‘mﬁ% S peEfaieq ‘hqu‘%‘% f‘é@”&&“% PEPBIES £ o
B0 Tn RBHE ei@boditentdlitkeiagi@slullis Bahdi, tncRiaseaguEie siarddied
herein. The susceptlblllty of an. indivj dual may be
BAYEY 2ehPissipien nl seme apbediients, theingiidugkis p |n§1kﬁ¥a§’éliaér 153

@Jl‘ge{ @Jnaﬁbﬂ%%@ %Plhl(a‘teqpipﬁ&@&nl%ﬁl ﬁﬁ%@&bﬁﬁ@&lﬁﬁaﬂz% and other
illed artisan, including, but not limted to,

gms@thi mOpkeafsmql%g In goap qybonaenisy (he rm?é@ilaéaﬂ a f3j8 @@Wl such
1S) | le or
hoi, RBO A P S and SURE S BRI doghiab S ©; O
laabmatmxahnimiah MCdnding}odm smhtas Fratsrintied amegullhﬁ@\pugseqnd the like.
Pn so Re b%l fn{]e%ts {hgl V1dua‘f?s Y 38 n?rggl mclu ng rut H& h%nted to,
SHESAIE Heioul Rl OF:

Bﬂlﬁm didhdatike. T}feeerpf Inliﬂihéual Sdc&s hUﬂ’mrlote lalpaﬁloﬁﬁﬁr age or sex.

enbodi nents, the individual is human, including

EﬂllélBI s, Ashisddotesdin, "bdftﬁlﬁiﬂ:it'ﬁ),n tlaamaj)yp heemd £&rst th(frals_soufmt 1nc1udes
gdlnentg t he individ %6ﬁhnon &p

68?' SAoecTug H“eCOB%“i“ﬁ%CE“eW’] FaRa rslu’%ﬁfyean&% A" as

eddifi@aNgRasacitkaDi dear) u&ﬂﬁ%ﬂ?&ﬂﬂp RleBYizMmPESERSting, AnFOME

enbaodi nents, the mammal is a farm ani mal such as

edpyingthe ﬁb“F%%Qr C%ﬂé]é’ﬁ A%‘B’é‘t%rau%{‘rf& %Wlﬁ’éumb%(tt% WQHR! as

EHRRIuhE incHlRESadndRE &N S the same or different composition(s), either
sequentially, simultaneously, or continuously, through the same or different routes. In
one variation, the combination therapy may include a carbonate prodrug and its
corresponding parent drug. In some embodiments, the combination therapy optionally
includes one or more pharmaceutically acceptable carriers or excipients, non-

pharmaceutically active compounds, and/or inert substances.

[0047] As used herein, the term "additional pharmaceutical agent," refers to an

active agent other than the carbonate prodrug (e.g., another drug and/or the parent
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| aboratory animals including rodents, such as rats,
m ce, and guinea pigs; and the like. In sone

wepdodiizent s, the individual is a non-mammal , PCT/US2009/044746

including, but not Iimted to, birds, and the like.
The term "indi vidual " does not denote a particul ar age
or sex. [0046] As used herein, "conbination therapy"
aR@hSeld Whictsik alihidistpad foleéitit b helipelar odfecrariine addigonal

B%gdr%ﬁnéﬂaggﬂgﬁagégafFF@a51a HEPEQ%Q%P gﬁyﬁégﬁ%%b

usedstlbr ddtiitibh @At ihB GarbShaadprbiliak MinteRIRUE Bt G preddi (8.,
del ayi ng the di sease or condition. Admnistration in

PHBh{UAERT B RTKEL I SYBR MM the BidsBring coniiageed reduce the
Qﬂ:[&ﬁhéetcrr%&}eﬁ@ 6frl1det%ﬁe§t§9pad%{mlgﬂelf1ﬁgeﬂ1§ Birbonate prodrug, and/or
conposition(s), either sequentiallyy, S|nultaneously
ob aéhﬁmenurbezféqcyrela@ehirt@ agkeasher eamiioprthagisfriogrespansive it @
Aeft c?rrlé I%Eatlggl?f 1&@%@&%&% AL ?E}eﬁt*lﬁﬁo%apy may incl ude

Carbonat e prodrug and i'ts corrfesponding parent drug.
L(ﬂ)4§]one fg?é?lgé Bgut ﬁbzﬁué:&::%fa%ﬁ (ﬁgrefnrlﬁélé&X é d describes)
pti ona y I nc es one or ar maceuti c 1n|
wuw@pmahwaﬂcaﬁmkﬁn@ﬂmrwmmnnpm@mt@rpm@ﬂﬁh@ﬂﬂﬂmﬂ@mlcalIy
gescgl\)/thon ¢ fnprmgg?] dboutn}gj i?lcr: 8%es%£et de%?r?p%t anees. [ 0047] As

e term ar rTHCéUt i cal

refe 10,8 ctlve e her tha the
BTG et S o P 3 kB By SR
pad ‘el d]ﬂdlll@iel}ﬂlﬁ‘eﬂ réf)srsnhnmtess the acieicketuey didtated othkivdid. Itds

E%ﬁse iy png a1 b [y an Rt BRLUET & 6 KBt

r@hngit@d" bed/bheolissigasReallg 0 dishdcintl Ratatiohe car bonat e
prodrug is intended to treat or prevent (e.g., pain),

(adsot emnle;gg degfne& BilbrvascSH RIRWAMmAfcatech By Undert] A téhnical and
condi tion, reduce the appearance or severity of

sSiensifigforae talé,d %ﬁbrf‘é{a%om see heraig harethe spmpometnEngHs sammgnly
aR @od(hond of BaraREH] & & {e6twiis Biseth hRofodirggase

or condition that i's not responsive to the parent drug

@ﬁdbgmgghgbhgﬁly Iess responS|ve to the parent drug.
[0048] Reference to "about™ a val ue or paraneter

fwse] N TRE iﬂ%@l@tﬁ)ﬂ%%%@@ﬁ%&h@@@f)coﬁ@ffﬁoﬁ&h@ﬁﬁeﬁt@ﬂgs hch
directed to that value or paraneter per .

axs nypsivide imppasd o1 gheied mhy efoshemipg PEQPCI'tﬁbd’@tCHXdI’UEh@PXJH%S
in

e e e e L

betrh@d'atei acesedibepheneinl A peflerzenhigingnipesst driigmoiit @xta prodrug

rl dlctat es, ot her under st ood t hat
rnole%l g &16 mme? o%ysl%% gmif)\r/]z{})ien Ve tc()j glg)(\:zlrd,e @gfgnt drug

hﬁ)[eﬁbsn or plcdnmi@uh@ﬂm ac&puahlg salanhie!recrf Tieoaiisiktrangn of the

ential l aspect s riations.. Ogg%% ﬁ@l S
B Rt Y M RES RO PE AT P ks oo aainiy adeetkepod B
t@ebitigioh oApeers ah@ hfetacbome ftBBeofl (wg acbiart@mcashgdm&uuﬁl@q
herei n have the same neaning as conmon y
(2) delayed onset of parent drug activity, (% prolonged parent drug activity and/or (4)
a similar blood level concentration when administered at a lower dosage as compared,

on an parent drug molar equivalent basis, to administration of the parent drug itself.

[0052] In some embodiments, the carbonate prodrug comprises: (1) a parent drug
moiety comprising a hydroxyl group and/or a carboxyl group; and (2) a prodrug
moiety of the formula -C(O)O-P(O)(OH),, wherein the prodrug moiety is linked to
the parent drug moiety at the hydroxyl group and/or the carboxyl group to form a
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under stood by one of ordinary skill in the art to
whi ch this invention bel ongs. Carbonate Prodrugs

w(Q 2®5/1}32The i nvention enbraces prodrugs of PCT/US2009/044746
correspondi ng parent drugs which may provide inproved
or altered physicochem cal properties. Parent drugs
may be nodified in accordance with the invention to
parbotiatke Ipdoadrendedinteats, the phiettelrng eaiphiosad @rtasyldesyr dndelkt

herein. A pr ontains a arent dr ety and a
B8 H’rgdﬁmﬁtéiﬂ%lﬂdﬁ éi%etﬁ‘ép%rﬁ%t PreBris Mﬂﬁeéﬁgwﬁ%m&@ In'some
EQBERNABAE thdlpa¥dn¥ Brule@oRpAYk d@yMdk Atkouhrng tHEQir&irhg?ﬁlmlels
Eharnaceutlcally acceptabl e salts thereof.

HirAdrie Sepatepbiudmoteheat sheoidiRyy hefpur- & sange ?fﬁh%ﬁe or

QBB@d1ﬁEnts (o parcHP aRi ln'lché@y &f ot AR RN @QCGaaléUhglh & orfel P A se
| evel concentratlon of parent drug or netabolite

einbediments, ghqyparend dargtgpi¢ty ¢y dhes dngwithppl, pthgnol, o Phenol.
delaﬁed onset of parent drug activity, (3) prolonged
t ﬁ.ognmboolinnﬁ}maﬁld/lwni(me@r@qeﬁm@wgbp@”@mw@\ﬁm

e R, B o b el AR e AR e
axzinﬂhissﬁ(i(ﬂ)OdNOQ{DH)h@PbﬁHemC(GDDG)Q’((DI(@HDz‘ or [0052] In
9 ?ﬁ(g}%%ﬁ?g‘g}% In tolgrll%cegnnprfrrge?lﬁ gthggrﬁfglét'ij c%)rryces Broﬁrugg
amgprixineahe ab leoxyl(Ogd-auP)O-ac@h(QR),. a pr odr ug m)l ety of
the formula -C(OOP(O (OH) 2, wherein the prodrug

foDsSer y s sdnﬁeﬂkﬁﬁ)dinﬁbntsh the pardeuy codtpuigesminiyedry paddriid@oiety. In

hydr oxyl . rou or the. car boxyl to f

é‘{fﬁ"r ents;, Cé’é Y HE Vyoclﬁg‘li F‘@iﬁne% ?‘b@omﬁ
CIAPRIINGSIAS, (e 38R0 ¥MthpigeOtiid @nﬁor& bﬁ)dﬂngﬂ&é’tﬁss NRisehy 1S
linked to the parent drug noiety at the carboxyl

gmbRfmenth ﬂéf‘d??ée“é AR ARG 5ot atn%@nb%é AR VONIEI ses
A}Mgng F 2B RY1ParBRE gﬂa&;{sonps%ieg:n{maﬁ{emsl e baBk&ud O

e parent drug noi ét t he hydroxyl group. In sone
mowttshlé 9éa E%MWW@HSWE enjyame arbepyl grovpiaed yo hylretvher
BB g TLEaNts ol oy mbleas oFEBReh SR SO
pheerghore hgd 88}l gkaups dneoresrbolohidmeentts thetpaeeni drwe mtoiaiyis of a

gﬁt%%?@b%o 8110 rrelcirbgglflt hﬁlgswgn g 3 Cfnbodn{lents ﬂ}?
paretrdimgp linsig(yt(i)l?]gfz aé;id(ﬂ?.iz) dﬁg&oﬁﬁﬁgﬁ g%rg(ﬁ/ 6@))6(() &3;1%06321( %rﬁgpzandl only

- , or - - . In
Sh b ot vent

nts, the invention enbraces prodrugs

the. noiety - O O.C(O O PO ( .. [ 0054
98 e TR GHABOr e B¢ BlecHiALG PESHISEEN B oG Ercve
R D6l kg riRY 1edryup. Efaarﬁlﬂmeof@ahaddrngmompn&lhg ammdkylgroup
conprises only two prodrug noieties. In so
éﬁh@&ﬂﬁﬁﬁ?%mnFﬂ@nﬁP@HWﬂ@S8%%%?9gbécﬁﬂﬁmBWwHﬂB@“EPﬁﬁ?%g
AR {28k & SresdrfinSIOfRachlorophenol, guaiacol, phloroglucinol, chlorocresol,

mequinol, mercufenol (e.g., mercufenol chloride), salicylamide, chloroxylenol,
vanillin, chlorzoxazone, thymol, methylparaben, phenolsulfonic acid, paroxypropione,
resorcinol, brocresine, chlorindanol, oxyquinoline, norepinephrine, octopamine,
dopamine, vanillin, norfenefrine, ethylparaben, cloxyquin, eugenol,
hydroxyamphetamine, oxidopamine, tetroquinone, epinephrine, hyrnecrornone,
phenylephrine, propofol, iodoquinol, edrophonium (e.g., edrophonium chloride),
flopropione, propylparaben, glycol salicylate, levonordefrin, mephenesin, adrenalone,

chloroxine, clioquinol, halquinols, melizame, racepinephrine, aminosalicylate,
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enbodi nents, the parent drug noiety is of a parent
drug conprising only one hydroxyl group and no
W@ 200003207 gr oups. | n sone enbodi nents, the parBC/Us2009044746

noiety is of a parent drug conprising only one

car boxyl group and no hydroxyl groups. In sone

enbodi nents, the parent drug noiety is of a parent

el bi€p hEIOET R hiSdnBGNn tbufylpwabarmreﬁldﬂxyﬁh: xylre@i@ntdsracdpineplaine,
enbodi nent s, ar ent u i et of a p arent
Hdg°to ﬁ{?pylsgaﬁ}@tet OB‘P“%’:@@%@S”E BB‘R%H“’BP P?ﬁ SEHe
QERRH, REIMZSne, LRBrpRadeSTicatbakigte MRE@bYandife, Qﬁceﬂnﬁ&fﬁ&érenol

only one carboxyl group and only one

drug conprisin

kg Breplipe t@lﬂéﬂﬁdg hﬁ[d@@gmluenﬁeetbww PHAV AP aRexql Hapegiadol,

%thl%ﬁﬁ( rﬁ’tﬁﬁ&@ltbaﬁibp garmdt)pa %sahﬂiglr 8Yterod rb@féﬁlrﬁn&ji/o%trﬁole

car boxyl group. Exanples of parent drugs conprising a

Fdalraidipe. fgntislgy. isprthatide, oxmbqnﬁ@fm pheingfi anzingsehcydaserpoinatiesol,
Bl Uffehict, AGELATARRCH BN AL AQUIRORE o BAGESO!
esorC|n , parac gudi aco

phm@nug¢u@nmnkﬂmmhm&ﬂmunmscmOEMEqﬂmmbh1mwem0UfenoI

&h a%ro’ms a tl?ngoé) &I’ f)(:c%lrslalgt% 1i1m1§ero at)énoqgil 9 1onol dezocme

OI' oxy eno Or zoxazone,

aptanylop &Ml&hﬁmﬁ, Huh ol shilpfanbiot; esugénd]ol, pﬂﬁ@x@zmepmetopnelol
resorci nol ,.brocresi chl.ori ndanol u
et T pea e B arTe! 4 PAe BReO i,

AGHIxGNR 0T brdfran&@bNYieD@Isadedtiol abieapsaslidine @HURPhetazoline,
hydr oxyanphet am ne, oxi dopam ne, tetroquinone,

gﬁm%&%ﬂwwgol Hwﬁ@éqloqu%%@ DYR%HYNS BRONHE! Cﬁ‘ibB}SB%‘lol

h%il%&l'él R1azo8HE, Qi@!aﬁs}epéﬁmo( %otgrenolegﬁlpa@gl‘ép 'nMBsQJH der i de),
opr Opl one, prop arab en, yco sal i Cy at e,

P@Wﬁ@m@é@nmﬁxmﬁéﬁﬁm&menea @ﬁ@ﬁap sAkcrok Hexgiosptiane
‘é&b&%h@& RFhIWRR éﬁaﬁ rﬁé?izba% F(Eli%%ﬁl@' RECTTIACS

am nosal i cytat e, epi n I'ne, gual fenesin,
phﬁtnytOpaura@enulfcatqwleMva’renZdne)wdm@s@lr cipswkin, nadolol, esmolol,

@%ca?brpee%h{alrarr]nemolr OX rr%%laroh &R}fll ‘t%%lmlo?tl %enzcllo&) / OI%hene’
eno epi nep ry % nonobenzone, rin,
ﬁEﬁhﬁK@ﬁEpKﬂhhﬂTphﬁﬁﬁSlbmmﬂmbdaﬂt@obhbﬁhpm&mtnbbuMnﬁm;

bucetin, i.soprotere soprenal.i ne, butyl ated
RSP st B o RaStE R vaht BLAR B he P Pigyero
apeRdcad @lanokuth Bilat dd) priftednB OgratiBanBl raceafidd dDPotigotine,
osal m d, al buterol, berefrlne dronetri zol e,

fazelglonitehufidoney aicppsaichh estioupepiagiqlnetaxglel hapgigephone.

BhERYbhde] RRSEb], %?/ hcﬁffnempi;hﬁﬁﬂaisbfsﬁlﬁ[lme Ric@praflb1, epinephrine,
stlrlgentol triclosan, pindolol, eptazocine,

PiseRsP bldPWamF@vt&FGhlﬂ(é?t{ﬂmhrﬁ@Y%fe dapinereingiayphtiweioin,
rret . I?gglp nég{égmeﬁﬂfﬁg%y@§@gg% 2?(%591@@ rhdld Hﬁ’ﬁ(é laieranol Xfpamlde

octi'saldte, rimtero
atrannd| cotriol. lgpddiico pghbenziez oviyrelonal opyigdotcbyfetvidodr i ne,

?&%&&%}1&' droF%HfJof‘@cﬁ’éb%%ne @1%&?81 ﬁhmlcf%?o” 1SEHAEL AR,

rolol ecapone, ¢l ¢ Ci Far nado
hllbmﬁmieab@heﬂamxylﬁoﬂphmol patedabl, kﬂalﬁungio,rketmfanol octrizole,
phenolphthalein, tolgabide, xamoterol, dronabinol, ethinylestradiol, acebutolol,
labetalol, magnesium salicylate, bergenin, phenolsulfonphthalein, fluorescein,
naloxone, dilevalol, dipivefrin, amodiaquine, dicumarol, ecopipam, epimestrol,
nalmefene, naltrexone, oxyphenbutazone, salethamide, tipropidil, atovaquone,

phentolamine, mestranol, fencldopam, dipivefrin, siccanin, bevantolol, meluadrine,

trimetoquinol (tretoquinol), naltrexone, nalmefene, morphine, buquinolate,

16



nonoxynol 9, propranolol, diethylstilbestrol,

t ol capone, dienestrol, oxynetazoline, tranadol,
wheooedsnet , oxprenol ol , bensal an, butoxan ne, BXDDBH09/044746

carbuterol, ciramadol, cyclazocine, dexpropanol ol,

soterenol, prinaberel, niclosam de, pentazocine,

venl af axi ne, hexachl orophene, ritodrine, colterol,

eepebguidiapd) aﬂpexaﬁbﬁﬂefs&ﬁﬂibld&traflﬁﬂgﬁi}ibﬁﬁl, nhI®Opdhe) aosulalol,

ket azocin ZOCi axagol i de, h%n rocounon

BENASRne gy m%rB g SERAPE XY ?lﬁﬂifﬁaﬁg‘i’c ‘Eé@g’é‘F i

A0k Ohe, n@@i@dalﬂl m&lﬁét@ﬁﬁaﬂ%ﬁ&smﬂi&i axlekshel pentamorphone
enzbr omar one rltodrlne befunolol ben2|odarone

FseaBIdanYIfEraloL fenoxaline Fitmbesia ipeiHeiin. ZHiiel Fipgiginltrexone,
Q['ﬂa'ﬂ@iop ltoboplﬁg&p&mr&}%codéﬁ’i@ Lﬁe@x@nﬁ?am&qwcllﬂdﬁlol SHNERIpQ! lol,
fenoterol, fhiorosalan, gal antam ne, isoetharine,
Habufielone, @mpma%s@mﬁmne niselgpralo]. iesetines saldatel, estradiol,
Q@rg 1ll %‘aﬁo ﬁ’ﬁ 1n OE@r sorcin glL/Q(R&lb dcﬁolgnlfener@#rggglk&e
glone, e efone zUcapsal ci n,
@teftladieollns:ycbetda,mbdxbne lhqbdxrominﬁplhwrté sabotyaviy, pfionefene,
BB PR e oA b Btspls PRREL St
timasthudna,sltlbeh&meh faamyaenon estdaﬂpﬂﬂ&tdxanftﬂme rﬂamlbeltsa&ofnol

g» ﬁ# ore i nephri ne, OX|I0ﬁ§ q %» ?

P 8%“6% 111?8“ P < tORPzp?&WFd%’I’P 8¢ a%?&} £t efigjantrone,
CRERhAR], 186laRR1T @anrost@xey cadeREne, @%bﬁfrlﬁﬁﬁﬁd’lﬁhroxantrone
buf et ol ol , oxynet ebanol, drotebanol, idebenone

SROEHUING) %{moxgﬁﬂihﬁq wsmatet, e pgs At AR odih MBRivalRt ﬁ%ghﬂozm

bipgpheRariRéme, *aggaﬁfaﬁh aaaéoycﬁﬁec hﬂa?ai@&&ieme k&l:@wﬁlgl n,
ket orfanol, octrizol'e, phenol hal ei n I'gabi de,

eaderasing| ran@l%ﬁﬁatﬂlwnm@t ﬁinﬁyp%@tt?t@gy@me baé?éﬁiwv@u ol
ﬁfg FHS ul{ﬂ tom%%zwef@]&%fl{ b%ﬂnﬂfcgl' dgﬁécg&?&lﬂle methacycline,

onp uoresceéin oxone,
d1Sblﬁmal db?sycdctlpiweétmbmtereanbmeérqcucme‘: bdmcuhmtanltatfqprost,

%‘fo%B]s,%R 6 fu%gnenﬁesy’(toérgwhtng aalco 1f arfor%oger elszrQOe ifene

azon at ovaquone,
ﬂhﬁﬂihcycanﬂ nﬁnocgehﬁerﬁumohdolfnﬂm@ﬂydhn@a633¢¢haprMBér| n,

R Ny BB LR cin

D dgbid] 510 5afoBro@ItPh BadinN edréhicit QpeX@int, @@lbutﬁﬁlbf aflbl@kol,
estrazinol, tinabinol, nalbuphlne anosul al ol ,

PRReEPEE: ﬁé)xaléftwgn APk indapl RgresiorifencoResgRiMol i ne,

AR @B dline, 3Rt @h) thédgarfiU@idrbMfché, REintdFaH, QiR oin,
menoctone, nodecai ni dé, nal mexone, pentannrphone

foapleb@asmaaedrols)mf@nenmS@qluldaréﬁ&@almnn salmpteoptsigpaysline,
' t t on 0
?ﬂéﬁégg&ﬁsdt&a &d r Ll d‘g?etvglls{ltgﬁh IxEtAN oy oBRB ilﬁ%knorphme

rinone esven afaX|ne
bucitpb Ietplposm hauhoplawpmlkigplea\on eescmtqh,dqm@trmnol levo-

SRR Bl TESHRE P SRRy vy
alhaslrlomndalb,rnm}u@lh mxodaezrmmstafle,_rzpnﬂnmmlherrm, meeneyeting) iesh@]in,
féiylz %flg)ohg?n ?1?3{3{%%?}5% Hgl?'uq)llc\:/lr?,l p%lm’atolio? remgl?orpm tubocurarine,
hydroxyzme trabectedin, proxorphan, xamoterol, rifamexil, rifaximin, nogalamycin,
vindesine, formoterol, ifenprodil, rifamide, aclarubicin, rifampicin, quinidine,

bizelesin, rifametane, lavoltidine, seglitide, rifapentine, vinblastine, vincristine,

rifalazil, oxytocin, aspartocin, ovemotide, diphenidol, perphenazine, and vapreotide.

[0056] Examples of parent drugs comprising a carboxyl group include, without
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osuti di ne, beraprost, ezetim be, tocopherol,
pi noxepi n, ciprefadol, closantel, decoquinate,
wo civehuzot e, sal neterol, estradiol, |edoxantr oPEr/US2009/044746
nmeral ein sodium nylestriol, paliperidone, ranol azine,
t onazoci ne, xorphanol, zenazocine, sedoxantrone,
| evor phanol, | evall orphan, sul prostone, cetocycline,
&1 th@dm, 8drheind Por e Ll QErin sfaptbyai igBRfibi®ail, mbﬁﬁrhth,i n,
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FUPHTh SaEPac.pirelas GERGTAPTofAN: WiearlatB alcansesiira HAIGK,
Pfo%kfﬁm a%ﬁil febgfcﬂ%? lt&ﬁ%ﬁiohp %rocﬁﬁ&thﬁzfzﬂﬁ!»ia@i% ce'ﬁ‘a;%’ﬁé”c%go‘%lsmc
doxycycl i ne, netapr ot erenol acycl i ne, banet
@crl@w?@fﬂn@@tl sulpitiobafo SAn9Xate it éﬁléestah@x@pﬁ@nmapﬁn@ne
aneldd {8 F %Jei?&lﬁ@e}ofﬁ\?&kme £129% efr&ﬁﬁel eal ¥n%5£1@t%é(&+' ne,
nT nocyc nant r ado nitrocycline, oxytetracycl’ine,
binhetniiéd, rpactymtic mdpmﬁaﬂt omfcaoitp,c Napmmaf11fﬂml t1furac cefadroxﬂ
oﬁ ; bUInal I n 1 fvotlﬁ roxmb a rox1ra mmocr(’) llno(>j<gr%a
uPF6bhr B H% ycaﬂ%% PR, Ul Mwml
brdbmkctnat q»henedﬁcunmr fhidredcein, rmdmablaﬂi z&dinmdtza:ﬁrﬁ ﬂ‘@llﬂ}ifppn
ada rol ol , edo ene bosent rolitetr | i ne,
RN AR e T TR i
Bélﬁ[ﬁrﬁét%ésmadﬂaoﬁl@ﬂtmia%ﬁi Bﬂoﬂ&(a&'nobﬁlsfaﬁﬂﬂe TR dar,
hesperidin, salnmeterol, tig cline, fulvestrant,

8%38\?56’6?6%gre@%fb)txé‘é%rraid?i’alqnéaﬁéYl gEaE girofibaps ppreqerelate.,

HBMQJ%%&tﬂyld@ﬂ%oF@E@ﬁhd&%of@k@&ag&fe@hmzﬁt ORRSbAR, cdriilih
met oprol ol | IoplnaV|r resci metol, benotrizi nol

(cathstisilin altenie, tomist ke et svelaseniimeiugne. ahlakst wiarotafiv,
Holsﬂgﬁle ﬁpa%§r£9 IJE%OQ;{‘[MIZ @Q%ﬂlmﬁflﬂ%&l'n?le Earer%xﬁam Fif'éﬁfdgan 20,
neocar zi nostatin, zorubicin iotr mecl ocycl | ne,
esoahthim muridligargc famOPItO&m poislideyr, faeg)itaams elnibpcol, quiflapon,

ﬁucamgguc% R é)a(ﬁ)l?ﬂgtt €Cco a bt ﬁ{;r[}f’o%ﬁ&}l Bal‘;]ld §gt1 Sadig! I ne,

2|n rabe ih, pro xano ero

¥dﬂszgeer Oflmple% I,]palrenpdrugs ; In];prl both alT Fod%/ %ro%p and a
rarb@typ p®up jinctude, mlldionel,lmbatlbﬁl c&ﬁnmund'sl of aromp &IiB; salicylic acid,

| avol i ne, itide, rifape vi nhl ast i
ORI 1. PRt (esdiry Rl e Gy POEr. fevodopa
AegBinedBismathphenilee] iotyRsime hQBaZdrbbﬁdopandiofgfﬁt@frﬁ otipgle.
Exanmpl es. of parent drugs conprising a carboxyl
bpﬂaﬂoﬂarﬁ:l%&@unm PO it eaeTBri B S LIARIO8C drldup

(ibthyron@E PI1B1 MnycOpRneNELRid, 9RATLRE QZJ. Io1sa@dzﬁl@%d1@fhﬁt e,
et hacryni ¢ acid, cinoxacin, pranoprofen, fenclofenac,

rlibesters |C?ifad1‘@$@é>l ameisillie sglfaslaging igfoaasiror. icefipyardlf fspdosal,
Pérrgﬁ&gﬁl de, C%B f’%ﬁélntr &thlecarbfl&o:}Bg es@hﬁ@z!cm merbromin,

apro en uro xepac ani r ol ac,
b@fﬁtamp,rfgmemcﬂlﬁru ah/gn@aat cefapgl@lec bpriGbaat wse bangalno X,

BBt :gf yedle é)rcﬁasrlleqle g ryg °§t}e§¥om§§6‘£e@ﬁe9}f<&8 ”f‘?dex?oraﬁ%bx%%ctam

pazu
doxorublcm esorubicin, epirubicin, etalomb eltrombopag ,cefpiramide, benzoylpas,

lasalocid, aplaviroc, pirarubicin, lymecycline, cefoperazone, cloperastine,

thymopentin, piridicillin, sennosides, bimosiamose, and pivampicillin.

[0058] In some embodiments, the parent drug moiety is any parent drug shown in
group (IIT) comprising only one prodrug moiety, wherein the prodrug moiety is liked

through a carboxyl group. In some embodiments, the parent drug moiety is any parent
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aci d, nafenopin, sulotroban, xanoxate, tranil ast,
tolrestat, acitretin, indacrinone, iopronic acid,

wonp@opkeenl at e, thyroxi ne 1-125, thyroxi ne 1- 1BdT/US2009/044746

i ndonet haci n, bunetani de, piretanide, cilomlast,

nof ezol ac, efaproxiral, lifibrol, tifurac, cefadroxil,
of | oxaci n, ol opat adi ne, |evothyroxi ne, efaproxiral,
ﬁh@@ﬁmwmﬁdgnnqwamkmmmﬁnengpMQbhepﬂwﬁdgnupagn@mﬂ&ﬁhﬁdﬂnmnug
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at r &plitazar, fenoprofen, peliglitazar,
farg ,aTS|bucoI quiflapon, succi nobucol ,
IapaqU|s e@HpIadlb | evof | oxaci n, and
tlfloxaC|n [ 0057] Exanpl es. of parent drugs
a5 AR By earipatcy RsPlyis gy o Phamaesiiirallyr oup
hetehtHile salliok R Wrodri 1 tratnh @0IVE SRRAYREs iRk, group (111):
salicylic acid, amnosalicylic acid, mesalazine
{oveop! 2m Qo en%tiﬁﬂ%n@s' ﬂl@ca%}tfﬁaﬁ’@f)ﬁ@rugi @fvtﬁéjf?lpéltlon have
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iceRsedephbiliay rapripmtaed ‘Iatiwlubﬂllt}éﬂdfﬁéaﬁpta ﬂlmmrent drug
[
o ot P FouRkiapRRTERE AR ABS it o2
aeied soldtiktalatipiometeippergture qf [nxai¢ thzan h@tlg}g@]ihgtnﬁ)f acetaminophen
Bﬁltz' 79 A aﬁo%ft ?@' ﬁ%ﬁx‘l ,’re%%”a%“ @gtéee Py 12U QIIS Bhi# Purical
€ S|rox rézit, berap ros
Wmolbgynazteqbele dpﬁ@smelm@ded waree paslolshtyrmziy render diegho@Bbu s
ser et agci efatri,zi ne, funo
B0 TR o e gl S s 20 Spog et aher bibod v
edsrmemgaluysﬁ at éssirgd, opthk paenQlrye o Bheabditd @pieofMingsdr Allow a
ti pel ukast, fldexaban nnxalactan1 doxor ubi ci n,

bF AB1RES 19, 0bEW 7 eiBylat bloodlevl Geepntaion pish eeaRpred to the

&@ﬁtﬂirﬁgatﬂblgﬁes Jﬁ@ﬂﬁ&kﬁl R@Salch@sugls O8iséme BRbSMINERS, the prodrugs
plrarub|C| ycline, cefoperazone, cloperastine,

RIS\ZHEHSE D 7 3 pﬁy A d|5c251 PPl 005%}%%0&(1 Ad§00 Bmprapigrplible in

QQQr@hﬂﬁﬁH&ﬁkhl&ﬂgnbﬂ%@@&u%ﬁmégﬂﬁa&ﬂ@@@hﬂﬁntS the
parent drug noiety is any parent drug shown in group

fdokk) CanPpioshig d@s@h‘b(edq{&?‘eupﬁl%ﬁél&lﬁ%l tsbéble%@ér%blﬁet he
prodrug noiety is |iked through a carboxyl group. In

sowisicanbadi dreing storagh endgelr eraration én renlige yoliteonanyhile being
g%gﬁ%dj{o ‘{19:1121{%9&{'{‘ V\#ﬁ‘és Ql{d%y?tﬁélj collal dgﬁjsrf@ ?(g{&%n?gglln%oﬁggon
Uhvmu@hwaahydwwnyMQm0u@1m*ﬂnmnnmnembmﬂMHmmwsmmnHesmne
Qriaigoecﬂrtnergtg,lﬁge prodrug (e.g., the acetaminophen prodrug of formula IV at, for
example, about 0.3 ng/mL or about 15 ng/mL, or between about 0.3 ng/mL and about
15 ng/mL, in plasma) is capable of greater than 10%, or 15%, or 20%, or 25%, or
30%, or 35%, or 40%, or 45%, or 50%, or 60%, or 75% conversion to the parent drug
(e.g., acetaminophen) after about any of 1 min, 5 min, 10 min, 15 min, 20 min, 30

min, 45 min, or 1 hr at 37 °C. In some embodiments, the prodrug (e.g., the
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noi ety is any parent drug shown in group (I11)
conprising two or nore prodrug npieties, wherein at

WO e@sti4oe the prodrug noiety is |iked throughP@r/US2009/044746
carboxyl group and at | east one the prodrug noiety is
i ked through a hydroxyl group. the prodrug is of
formula (IV): (I'V): (4-acetam dophenyl carbonic)
p)d'wﬁlﬂh@hieﬁ: padfug i ifsteulaRVadt fecetatiptahopt @G agpilabd #out 15

softhe r.u f ornul .are also
8@1 QeRE i 6‘]“% %ﬁ%‘&ﬁwé‘ g ?%é%(%%“ in fip@an pla ey &t @pable
Bf Q@&t&gﬁamoﬁh@% RY Sfuk 61V, Rav@rsi dhGb RSREENS@lublpd bi ty
., increased water solubility) relative to t hei r

p%taélﬁﬂowwgaf%ﬂ@m banin, ppbogi @t 37(e- cemg i Bepheny |
CAPQERALSR, (RhS@RLYI. £, @@QM&MH& £18&u8 omhﬁﬁlawi H% dab¥ble

at room tenperatture of nore than 10 ti mes t hat
af:@tchcmnﬁ‘zrﬁih@rp tha BRemygiyg (egn dcea@”@mpplms) ¥y atdr, pr0pylene glycol

e
S5 BT 5Bl o LB TRER e,
snnldutg| 1$ nmtycamgc crf amgethab hey qurabdmtljg?s ombb%e, ei0ta bt ES% anr
‘J}o or, 6%% Onc AN r atvlelosg]ona%o Pargr?tydru%%}%O (‘51?15 r&‘ﬁéo mm 1n a?er

E ood eVeI tiCon, esir paren
dr prgpydéneglyret aliodr t@qﬁefnxarre dﬁ oafehhiordiratdt ahe a:etammphen

dosage to obtain a sim/l ar ood vel concentrati

R FCS NP B oL SR BEHBAET B0 oY B BoR G 7
B&WeMBdROL0. DA, %/kn‘-b anhl’éb&QfIB n@M0Gh ABRdrSpladniieat BY adisu@pable
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sbgedsr thaoy% F%grswaﬁ%thg BRIGBI dug HtcRamap. danngt sapaple at

BRls&RL c&{celgra@ieh &l W fsr M Rgey tehﬁs@raﬁéér@f HQ8 %hls@%seonifém@éh
The prodrugs described herein may be relatively stab

v enért- Is garee cnondipangn die(peodgug (edurthamyeamitorben RiAde P
PI-RRAMRY Cf%%e{lﬁlﬁh@f of PehdtNBoS 96%%6%)400/‘”@0% ?](% 709, . §0%; or

converte eir parent drugs undéi ot her 'conditions
Pe% gncreasal doowkrmign ionparand dergiiohuhant gasan at 47 WG toropaped torwater

Ry BBl ey e BT A b ph'en;) i (oo

ce am no rod f for
L ng & e{)m%g 61’19 {r’l'f%%rf% a%e I‘ Iilg IS 11’1 /Sﬁlfftantlgliyb%l%re form
dlntesg otﬂcrﬁqsﬁgiatﬁi ‘anbistaina)]m;t pdk&' inghcﬂd_a prbpmrzpioasvfrﬂ])e pr&drug that
capable of gre r.than 10%. % or %
SRS GvR BpredBolT inpdohy- 5Risghe BRvao AR SoTuER s,

€A VIRScaitdRatk Qroﬂh% Elﬂrdeébtno@fﬂdﬁldé heParenb&il amm@rfbm)or the
af ter about an 1 mn mn, 10 mn, 15 mn, 20
RTHrued o enfiiferes S%lﬁorﬁnowalﬁvqﬁ%mgtof g Rardrug)n I gppevariation. a

fépa%mtsﬁbsmtnh@lﬁ& V[nlégru(gqs SrovidbRAGEH AW NEORRAMN contains
prodr of fornmula I for exanple, about 0.3 ng/nL

8¢ mepofien 3050 Hppurity. Ie pngoitiee rarat ol p@eparaﬁgm p_sulstantially
?ﬁ@zﬁ}odg;% s gfo%deli QnBYRRe B[legz?rga)n éoﬁtaﬁ@ Raklge fﬁ&n gigpat er

t "50% or about” 60% conversion to the parent
gnpryity,@r go more than 10% impurity, or no more than 5% impurity, or no more

than 3% impurity, or no more than 1% impurity, or no more than 0.5% impurity.

[0063] The invention also embraces all of the solvate, hydrate and/or salt (e.g.,
pharmaceutically acceptable salt) forms of the carbonate prodrug described herein and
methods of using the same. In some embodiments, the carbonate prodrug of the
present invention can exist in unsolvated forms as well as solvated forms (i.e.,

solvates). The prodrugs may also include hydrated forms (i.e., hydrates).

[0064] The invention embraces all salts of the carbonate prodrug (e.g., the
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acet am nophen) after about 1 mn, or about 5 mn at 37

OC. In sone of these enbodi nents, the prodrug (e.g.
wae@bam2oophen prodrug of fornula [V) is not CBOHDE®OD44746

said conversion to the parent drug (e.g.,

acet am nophen) in water, propylene glycol and/or

saline at roomtenperature. For exanple, in sone of

blvaag of fidreniaEv)) desctibel ipiaalrad geil s methodagraling sadh samy &

tha about 5% 10%.. or % or .25% . or. 30%
@%gys BHYF N a’é@f’?&*ﬂ’&?@%arlkl?o&rfaf)cﬁorﬁﬁroé Ay § t&éaa’f"d%

aa:san@erd HeRiillallwe i aV\&h&Tsal®y of RhP PI NG rYE AmeaithefedO Nin some

tenperature I n one enbodi nent, the acetam nophen

pnBerigntofthe withel the prodaes ae phrRBRsutistotctabibalis 15
nﬂ{a%a&gﬁcaﬁgg ;)tgblg szﬂg;/ g}e th&3k sQ%Wfi@ﬂeﬁM& bgloélc'aga{cmﬂty

and about human pl asma at

ehbibabreepofirugs érait‘élinclt Pﬁaarbeag%r@%ﬁv@ pssqdrogs qr@hmﬁ@cwp@lﬁto an
ﬂ{dﬂgdlﬁf { a% aﬁlumaﬂ) Iﬁ'ggmé §mﬂ(9c£mglﬁp E&Pé (?arlﬁ)'ﬁatre ?o re mono-

concent ion In water at roomt enper at ur re
bhdinsi®otmed foy elksli ortahbr Sknling parth mets]@ nte senrb @Eib(ﬂﬁlmtlw the

acet m. no rodru
HIBal e (S oyt i g FRL B DARNER  BloRS LS Besoiigs,
ﬁm%ﬂnﬁa&&eﬁB&&mBﬁ@&hﬂmﬂﬂﬁg&mﬂﬂh%asedlﬂﬁﬂnﬁ@ﬁo@ﬂa&@dt
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E&Hfothd hiay fﬁfb eeb o if¥edl Skndwhao BREOSRIIEin KO BiGtdaging
in substantlal ljfure form Unl ess otherw se stated,

the s e vafh 3 351k ePheidptited gdlt of 35 reidicriangtionalgrodrns a

B&RSHME cdht r@&%dadyr}ﬁetﬁ‘&srﬁﬁS@n R8s P Yill TPtE Iamby reating
wherein the |npur|ty I nt ends conpounds other th the

dercpopatnd Whotbasy, Exunpleseé snopgsnic sakt Qfd‘éldtcﬁ@%‘éﬂdé mclude
Qﬁt%“!e £3; 11868 o Ffﬁﬁﬁfﬁm&i aifd ik BQE&H&aﬁ? sichras Q?Jlﬁrﬁfsmt,

or non-salt versions o e prodrug). In one
p@tassalm oitts, neagoeepasadtsi memah sdtsbgtdamtcivh Beglrtsgcnnmreorpmrodadug

d Blrllgld]&l/q‘l s%%s\lﬁ,ﬁ:exta%ppels HP grlggmg R3K htgzrlcqvc paoiu%ds 1%01{]186 WRY e

pmﬂpm&ﬂn®QMxﬁmcshhs&ﬂa@umLNyﬂggnmﬂmnmdNm@-|s prOV|ded
ere arati.on cont aj ns np nore t han 25%
ety R B s P Raafi o 038 PRI S o mor e
hﬂ?@fS@bl rity, or no nore than SWblnpurlty or no
Y0 i npurity, or no nore than 0.5% i npurity.

@ggﬁ e inven f_n al so enbraﬁgs all .of. the sol vate,

t e "dhE7BROUG W theinyentiop may e pieppied 41ipg 2 WS ChpI e
sthiolls f2ei 17 t@bnet ITEki0 AN e RaT Bhadi @l kdich KRSETsidpREEd eI Rktiate
and met hods of using the sane. I n sone enbodi nents,

EFBIREE Bt allPbidar i 1o oS PR g B e ROTR IS BT E5ring ot

Exdraibd 1oNinkiPEe vk 8 (he W BorRDr Wak oAl q AL &3hE[: EMulBns
i.e., solvates). The prodrugs may also include

bera pesdulfip prepar(rie, tee profpay-at es) .
[0066] Some target compounds of the invention may be synthesized by starting
with a parent drug moiety containing a hydroxyl and/or carboxyl group as shown
below in Scheme 1. Treatment with phosgene under basic conditions (e.g., N,N-diethyl
aniline) can be used to generate the carbonochloridate or carbonochloridic anhydride
(where Z is a bond or -C(O)-, respectively). Further treatment with a protected
phosphate (e.g., di-tert-butyl hydrogen phosphate) with base (e.g., triethylamine)
yields the protected phosphoric anhydride, which can be deprotected under a variety

of conditions, for example using acid (e.g., acetic acid).
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[0064] The invention enbraces all salts of the

carbonate prodrug (e.g., theprodrug of formula (1V))
waemenized herein, as well as nmethods of usi ngPGUIUR2009/044746

salts of the prodrugs. The invention al so enbraces al

non-salt fornms of any salt of a prodrug descri bed

herein, as well as other salts of any salt of a

prodrug named herein. In sone enbodi nments, I'ts

of the prodrugs are pharnaceutrcall acce able salts.

h Ve HLRPe abl e Dn sOBY|ts
31 n t

e blologlcal§§ Y V|ty of theB&ﬁee

ud”“:nd whi ch can be adiffhi stered as drugs or
pharnadgut gals to an individual {e.g., a human). In
sonezen@?g t he carbonate prdtrenyguar e Fnesin@or
tuted by

- subs al kali metal or alWA&Vine eHPith
metals. In song ﬁbodlnents the carbonate o rug i's
P

a nDno.ﬂ\alrn Bate s {e.q. DHO N
8 (ﬂﬁfg ne—eng%%rne tg g;g<E§Qbo

phosphd
pr odr ug a di-al kal i ne phosphate {e.q.
di sodi um phosphat e salt)S The desired salt of a basic

functional group of a conpod% "may be prepared by

[@g ﬁds Tlﬁg 9n\3@nt10tn Slg%%'l rac S 1M OASd)fngP (]jn%aﬁl? PI‘OX]f‘ugS Seas'é:nlg]e%

onmpoun
a@éﬂrBuﬁeaqkmﬁm@bvgb@mpnﬁé$amqmqpﬁugdc@ﬁpmheopﬁfmﬂhedy
by met hods known to those of skill in the art by

treating the conpoumghranttibga ka&eug Exanpl es of

i norgani ¢ salts of acimievonpoumestyi ncl ude, but are not
limted to, alkali hetal ant Ikallne earth salts,
such as sodiumsalts, oot%ssr \SaH S, nmagnesi um
salts, bisnmuth saltsgf (| gal ts; amoni um
salts; and al um num < . Exanples of organic salts
of acid conpounds include, but are not limted to,
procai ne, di benzyl anine, N{&hyl pi peridine, NN"-

di benzyl et hyl enedi am ne, trinethylam ne, and

%E@In@isaﬂt(m)e oS@bdnd; orSypHahedde6tidyRy hedsta}l® ¢ibherdbreor solvate
npounds of the invention may be prepared using a

Hﬁ%&re%?ﬁn%?lﬁﬂd%ng amliar to one of skill in the art.

1) e SCHSTHhHRInD S BMhi1s SOt Lered to illustrate certain
net hods avail able for use in_assenbling the carbonate
prodrugs and is not inteff@dZeqlinmt the scope of the
reacti ons or reaction sS& ces and/ or conditions that
are useful in preparing the prodrugs. [0066] Sone
target conpounds of the i SAedi on may be synthesized

EHP a%{’l%ceglg(@ﬁ% @ccegtraglg sz?l ‘Eheregy% ngs%lat%t%\t/\l}l(’é]?g}ggélr\?\é n th
Smngﬂﬁ | . Treatnent mnth phosgene under basi c

ndi t.i ons iethyl anili can bhe used
éﬁﬁwatgethr ﬁéme%ﬂnsé BER ?ram YR (@) aF 2 bl emewﬁas pFpEblc el
aRsebi @eyate of the foregoing, with a di-protected phosphate in a suitable solvent;

and

(c) deprotection of the di-protected phosphate of the compound formed from step (b).

[0068] In some embodiments of step (a) for the process for preparing a compound
of formula V, the reaction further comprises base. In some embodiments of step (a),
the reaction further comprises N,N-diethyl aniline or triethylamine. In some
embodiments of step (b) for the process for preparing a compound of formula I, the

di-protected phosphate is di-fert-butyl phosphate or dibenzylphosphate. In some
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(where Z is a bond or -C(O -, respectively). Further

treatnent with a protected phosphate {e.g.,
waleeovas29but yl hydrogen phosphate) wi th base {BCTUS2009/044746

triethylam ne) yields the protected phosphoric

anhydri de, which can be deprotected under a variety of

conditions, for exanple using acid {e.g., acetic

anbet)imBas endtepdibY gheZsuﬁablé:é(ﬂ))e-nt ora oaloblﬁﬁtdd Ravente. gr ug

Pr odru [ et he i nvent|

eme_ |
srewiuty g sen g“t% S&Péb)cuﬂ}eﬁga“fl Birompsises N,
drRasT Alget d?@rﬁ&h;ﬂannh@ 18 REM@ERBSHimbris B @l (BE@r the PFRERTST
for preparing a conmpound of forrmula (V): Parent d rug

pregdf e o BRd T HpinEYa, V(1 defeleeon cympises ggdoying gpndifions.
RoRthe eﬁ{boéln%%ro@r%ﬁ ] tﬁé‘hép\fot@&ﬁﬁ %ﬁpﬁﬁs sahd P&(@H)?Hﬁ IRr

sol vate of the foregoing; conprising (a) reacting a

sompanpdindnts frstenl(e), @vdmm(eswmprrmnseas apligrapadisons bajomg
%ﬁtﬁﬁa‘?%%% 6t &%l &) *t Q{e 1%ftec85n & setre%fménfﬂ% fl%qu%%;llagl’n

osgen actl ng t e conpound formed trom
sctmq)er(ﬂaa)d;mmts SFEIpdc)nﬂuc suitabbariolvgntde ¢ eptialdlecrs &d.¢., methanol).
T SBRGY e SN e e Ll Oafpamidearenyy
depsrid)ebbsphorioinhlytkédedi - pr ot ect ed phosphate of the
conpound fornmed fromstep (b). [0068] In sone
eobadivmepnt s of step (a) for the process for preparing
a compound of formula V, the reaction further
DGRy | S The babenatel piocfrﬁgﬁiieecn‘ilﬂdi hereintcan Bé 1nSfbﬁlﬁhlﬁtB))1s (ihdteding

reaction further. c I Ses. i et hyl. line or

PRARRsRI I%F?Fﬁposltwng)% aé‘fe?ﬁ]da? HERESSRS P“‘é’ES gfS ECH)° P'dt'the

Qidi’[ﬁ@ﬁ@ {@bxiRARP AN d. NGhe 3r BORRAUBLdDH:s)f @IbIMeR (b.g., bR€or more
grotected phosphate is di-te/t-butyl phosp ate or

PEEFY| HRGEHEESE £ ANSYiFRYRBEITRHEY: B 2diPgpeEBY, t he
§ﬁ¥'férﬁllgla§elﬁ§)d Vge Bhe blsm@re%ﬁ]i &ﬁlﬁsﬂﬁ% %/@f%ﬁ@[nﬂ ntg) tomclty

chloroform. 1n sone enbodinents of step (b
pERYINE gECTeigh @ne eonpicityBe tyNdigiieg wynts}a mw&en@g @gents (e.g.,

L
d@ntsmtbémlirigﬁgemt@ (rng i ger n@dmbmdlgg @gmm tisapnisy- inlcn:as'mgrgents
?nboodnlegg o OTC.O%%}IERICS:I%%%ﬁ%aI%S‘[a%d Gl {ﬂt %E% eR?er aP ogﬁther
deproet echoenddidon psesagatichl aganon piot/ided ghat tha adiﬂﬁ&al
components are pharmaceutically acceptable for the particular disease or condition to
be treated. In some embodiments, the formulation may include combinations of two
or more of the additional components as described herein (e.g., 2,3, 4,5, 6,7, 8, or
more additional components). In some embodiments, the additives include processing
agents and drug delivery modifiers and enhancers, such as, for example, calcium
phosphate, magnesium stearate, talc, monosaccharides, disaccharides, starch, gelatin,
cellulose, methyl cellulose, sodium carboxymethyl cellulose, dextrose,
hydroxypropyl-B-cyclodextrin, polyvinylpyrrolidinone, low melting waxes, ion
exchange resins, and the like, as well as combinations of any two or more thereof.
Other suitable pharmaceutically acceptable excipients are described in REMINGTON’S
PHARMACEUTICAL SCIENCES, Marck Pub. Co., New Jersey 18" edition (1996), and
REMINGTON: THE SCIENCE AND PRACTICE OF PHARMACY, Lippincott Williams &
Wilkins, Philadelphia, 20™ edition (2003) and 21* edition (20053).
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enbodi nents of step (c), the deprotection conprises

treatment with acetic acid. In sone enbodi nents of
WGeL@p/142¥7 the suitable solvent is a protic SOPWENS2009/044746

(e.g., nethanol). In sone of these enbodinents, the

compound of formula V is (4-acetam dophenyl carbonic)

phosphori c anhydri de. Fornul ati ons [0069] The
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alaalﬁtVl%%(eignép@%t Ghilst Q5 Eifang- %{g%ﬁwmgﬁamﬁmﬁgthaéwor%rlﬁz

BRI 65 RRMLHARCRSulafHCE o8Rratd Xy EXBNRAhe &F!HolHe
phosphat €, magnesi um stearate, talc, “monosacchar | es,

e hpapriariteledsninistragioghin qyléIasteptnfon@elanmsmpmwé@dawg ,
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Pometrel.4 108 gngAmkeszs gnLextiasiyd. rlé%mlgémL ana0Q ng/nil k.
| S h
Bfrelfitrle @5 SPTRRABMCRT SnBli Y o o Oy dTE: B¢ BOGLE Ol
ameurt € piotiae dhat ioRENENGTOMe lﬁlmmwsﬂp@%m &Gk ENGES,
N R U i U R A S AR

hérpipl 416608 dinteWplldtd BilBheSn I e}qunslentRhn kiehed ﬂ@h{hat; arﬁdﬁhhof parent
edition (2003) and 2 1st edition (2005).[0070]
AR miPSE PONE fHRY A g ArosHRIOYIdR]. §8e P é%%lt?ﬂlﬂ?%(g)féémt Hé

&2Ndi 19 AN (4ofob @xatrﬁﬁ@tﬂ%dstm@lh&néﬂpgﬂ% n@feqGONPAWRdbd® 15
e

admi ni st er ed the condition of t i ndi'vi dual, and
Brerie Abapad §N@ 8l Rarent de) Juch axasetapingeheidpar ent to one

of ordinary skill in the art in
Kits

[0073] The invention also provides kits containing materials useful for the
treatment or prevention of a condition that is responsive to the parent drug (e.g., pain
and/or fever). The kits may contain a carbonate prodrug of the invention (e.g., a
prodrug of formula (IV) or a carbonate prodrug as described herein of any one of the
parent drugs selected from the group (I), (II), or (III)) and instructions for use. The

kits may comprise a container with a label. Suitable containers include, for example,
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vi ew of the teachings provided herein. [0071] In sone
enbodi nents, the formulation (e.g., formulations

w@pempakd2e7t 0 parenteral administration) is an BCES289/044746

formulation with a pH fromabout 3.5 to about 9.5, or
fromabout 4.5 to about 8.5, or fromabout 5.0 to
about 9.0, or fromabout 5.5 to about 8.5, or from
a&ﬂéﬂ, vialsQaridaea e, Breon@inefsimadi bliomiedGrom & Oar&,lt;Odzﬂ

or from about 7.0 to about 8. out
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(my) (Ifl sdﬁﬂe ﬂg%d’dih.merﬂf) t}fiigdlﬂ’ﬂf thellﬁanﬁgﬁ Bdmprilsﬂﬁthﬁgérmunerl50

TR0y Metbopcnen dhekos S nBRisoi EditieS e

%@Qﬁ&@eée&b&&ﬁ)o&lm se@ndRioRE mdBcdnksindbuerer, qsmlay furfher
t he indicated anount of parent drug upon conp

Hshde pppRateryp dﬁﬁyblaﬁreﬁlrﬁw(r@wgmal aaegaf‘g éBan‘iliPHEalP‘b‘B‘Hé% e
th@ldlﬁﬁ'ﬁrsd §§&B{sb§1@erp L&A, sy%lng& SR 0RE 8% Widh IbGuctions

nol ar equi val ent of prodrug for that anount of parent
ﬁ?f@gffmmlmﬂl@%h@é dﬁ&?ﬂh@d@f@l@ns are al so provided,

g to about any of 5 ni, 10 niL, or 15rTL(at
fQ9r Skx aﬁipptéer asprstsstheikithingyrbe pied foyrapy pﬁ@le ére?dloolaﬂ@ﬁltlbe@f

t oyt t as
e oy SR Db R0 o S ponSHER,
prsposiste $0 thr: tpsrestolte@ioniongpprassent af mogseftudonfivions. he
treatnment or prevention of a condition that is

f@3pbnsilvesrtam anffedpeaneithe kitsugay(ieclgds a grange aamllhmf at least
fev

PHey orr}lulat-l; n as dls{:ISos&Im}/eren? nkatlsl Madars ag%kt)ngjrlllaste 8 i s{jfgju@le gehvery

Invention rodr ol &
ofithb dorailuxtipt dhdredf) as descri bed herei n of any one of
the parent drugs selected fromthe group (I), (Il), or
(0077) ) ahekitnmby chiomnkliticnnl phagmacdiiteakd gests fi@ys€mpri se

XN TR R Y IR
SRt BES aFERY s Bay 8 s Gr fdogarag (VAlsk@toy tr@dting the same
disease or condition as the parent drug. These agents may be provided in a separate
form, or mixed with the compounds of the present invention, provided such mixing
does not reduce the effectiveness of either the pharmaceutical agent or formulation
described herein and is compatible with the route of administration. Similarly the kits
may include additional agents for adjunctive therapy or other agents known to the
skilled artisan as effective in the treatment or prevention of the conditions described

herein.

[0078] The kits may optionally include appropriate instructions for preparation
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mat eri al s such as glass or plastic The containers nmay

hol d a carbonate prodrug or a fornulation of a
w@a00bosRdE prodrug (e g , a formulation furthePCT/US2009/044746

conprising one or nore additional pharnmaceuti cal

agents) The | abel on the container may indicate that

the carbonate prodrug or the formulation is used for
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net hods .descri be her ei n 1[}&0075153 In ot aspect Se ht he
RT@agryijcpl 25 F&Fmﬁﬁ;fh L AR FE ngi iga gt the

hem@laflon ioteladghimgercd @ thewammhl. to treat an individual
with one or nore conditions responsive to the parent

(008g)  OIKids @ha§URPIHE PEoVRIRE tHA cAHRLi sﬁﬂebmca@e@b; HIARS
[0076] In certain enmbodi ments the kits _may include a
geRRyadsdrstihed Serety (inchiding famplstionpribeed dhPr¥idgeeqtiyged

el £l Jnslnélﬁﬁﬂuﬁ'f&oance%&%&écﬁ%n@d BaNs L 9hayshesdeyd é{ %ék
of the fornulation thereof [0077] The kits may include

ks dragekp Haravks Surdekal va@gbhﬁsm@l@w 43enthp 5 months, 6
&%H{hynﬁﬁlblﬁﬂs Wit Datshe b %grg} atj.on described herein In

sone variations, the additional pharnmaceuti cal

ﬁﬂlgm]t ( S)ThQP*Xs 111:1% ABfad0 {he os‘?t{olﬁ%g %%scﬂﬁé%ﬂle]}é?ﬁ 1B 'ﬂ'lﬁlg

sane di sease or con on as t arent aru
aigfen b gnitrdgsapetfopnov mcbemiuhtlﬂlsa fawpdhatkeas fn@y ahso oiclude mettlple
unﬁsoftﬂpeeuncl:t%g)o%nds of the present invention, provided
such mxi ng doeS"not reduce the effectiveness of

e'iho%sgf e pharmaceutical agent or fornulation
escri d”herel n and is corrpat| ble with the route of

gg)ghfl onaf c I oenﬁlf Spr?ciorlggsa the npr sent 1n¥eit|rg ¥ré E ,a pro<t1 %of formula
dyent mdmmm ﬁr@drhg]es di:lmri‘deé ﬁelarntdf am;nomaeof elfef;eeetnt d@gs N
an%céed] Oélat erzortrou%r(l)p{lﬁ )9may E:)e use tg 8’&? Iatdlsgase or condition
that is responsive to the parent drug (e.g., pain and/or fever). In one embodiment, the
invention provides a method of treating a disease or condition that is responsive to the
parent drug comprising administering to an individual an effective amount of a
carbonate prodrug. In some embodiments, the individual is at risk of developing a

disease or condition that is responsive to the parent drug.

[0083] In some embodiments are provided methods of treating pain, fever,
inflammation, ischemic injury (e.g., myocardial and/or cerebral), or neuronal injury in

an individual, comprising administering to the individual an effective amount of a
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herein [0078] The kits may optionally include
appropriate instructions for preparationand/ or
w@ewpnardT ati on of a formul ati on conpri sing a PEr/DsVAY&14746
prodrug of the invention. Information detailing
possi bl e side effects of the fornmulation, and any
other relevant information may al so be encl osed. The
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PESYHs FRAEYs BeRpdTH AR &pe Yrggotsotp Mediofyanddpimplaitds Phige
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prodrug. In sonme enbodi ments, the individual 1s at

pigk Inpfomgerpeatingp.ripe methods and compositions of the present invention are

used for treatment or prevention of pain that is selected from the group consisting of
pain associated with surgery, trauma, osteoarthritis, rheumatoid arthritis, lower back
pain, fibromyalgia, postherpetic neuralgia, diabetic neuropathy, HIV-associated

neuropathy and complex regional pain syndrome.

[0085] In some variations, the methods and compositions of the present invention
(e.g., (4-acetamidophenyl carbonic) phosphoric anhydride) are used for treatment or
prevention of pain and/or fever (e.g., in adults, children and/or infants). In some
embodiments, the methods and compositions of the present invention (e.g., (4-

acetamidophenyl carbonic) phosphoric anhydride) are used for treatment of pain, such
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di sease or condition that is responsive to the parent
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perlpheral neur opat hy and post-herpetic neural gi a),

phiha parsricleysmveatcinithcrprodisg plogidesk dpwersinsetos prrgtrdsug action
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toidarthritis, ‘'osteoarthritis,
d"geslnsen pEpargrdoEeation bﬁgreatmthmﬂbautoﬁr pingaedr 18insegse or 15
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Hon-ar't Peulafrhedia
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ncer Iudln k thro ai n' and/ or in
Rt VB T P B BB B R e g e tie
Wi iddeddy ih el cABITRE lepaargrenent (in addition to some of
t hose descri bed above) include rheumatic pain, pain

agg?gia ed wt COSI@! and d snenorrhg ..l n sone
fati oh¥®)M% eF?Efd ARG R SRATaREr Bishogs ofpglonging
pareseiilg dcfiV@ninl fnd@Yidudl efbell OF pdréR AbUFRAra®Y, tHemRdieRt | on
of post-surgical pain and cancer pain. In sone

PPN SRR RN g Ao adivighal a&&#ﬁ%fﬁa{n@lﬁ@ obf cufggnate prodrug

Bf @8 §itend dMYERNEON 1R Bodee Firofvf?ites o RALER e n® biru B & tal ON
of pain that is selected fromthe group consisting of

painprredsto dled pereng diget I oae veyéatipn. adpanistertion gt e arodmei nrelengs
5&%%9 %fe%ef‘{htaﬁ] Bﬂ)c;ult § 'mlfng(\-f@ br fbal‘ﬁhlutes, or 15 minutes, or 30 minutes,

or 1 hour, or 2, hours, or 3 hours, or 4 hours, or 6 hours, or 8 hours, or 10 hours, or 12
hours, or 18 hours, or 24 hours as compared to administration of the parent drug. In
some embodiments, the invention embraces little or no prolonging of activity

compared to administration of the parent drug.
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pai n, fibronyal gia, postherpetic neural gia, diabetic
neur opat hy, HI V-associ ated neuropat hy and conpl ex

WO eg@posb7 pai n syndronme. [0085] In some vari at PORES20091@44746
met hods and conpositions of the present invention
(e.g., (4-acetam dophenyl carbonic) phosphoric
anhydri de) are used for treatnent or prevention of
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?Eﬂeg)géﬁg@rgggs 38%‘[569‘%&@#852“ %?ggeef n&ggh‘{ﬁ%ﬁh&g a%tglqess than

|nvent| ayi ng t nset
pouemty drluginas ipd min, thmnavmmdoaBOHmlne@ﬁmufOphhent

?q@fé%mrgcﬁ%%l%p Y tItOItl] Gnl 1%1 dboC R S ﬁgﬂorr]ng)sr% S ad{rgmgtgrmg

an"8 Ive anﬁunt
pr thelindiyidfal ﬁrflﬁfepﬁV@ﬁlﬁoudf ofgr whdngidy. t h@ogiugdf fogmula TV)

hphr i G PP ET PO oty Paph BT e

paleh s (eat, labdardihopied) fte@ tikyiGasigbay $ nfii6r HO6EY mOf following
parent drug action by greater than about 5 mnutes, or

GMiRISHEEWs  or 15 minutes, or 30 minutes, or lhour, or
2, hours, or 3 hours, or 4 hours, or 6 hours, or 8

[mm}s O sohid dhgHtEnend, thé 2nvRBtidISemtRticed 8 @bl Sf p@Fidad a
hours as conpared to adn1n|strat|on of the parent

drgge an ndiidval @b anindevdue! innced theiraht the Hﬂeg‘&ﬂ CgRpdsing
lehﬁlttﬁs?en‘ﬂg 8\ HREAYual .4 NBrBREAL1Y9 hin Efif'&tlp@ﬁrﬁwnt df Mkodrug

087] | h sone enbodi ments, the’invention enbraces
rorrsdige opfosnuliagi T parBeRalpragrua et fesrtiledihgredyof any one

bﬂﬂ% }ﬂglgﬁﬁiruéslge@&@&ifr% tl&agrg'w (If:,i fl‘f‘ﬁ of @ﬁf) Ireidt Eﬂ@ régﬁlttihg d
concentration of the parent drug (e.g., acetaminophen) or a metabolite thereof at about
any of 10 min, or 20 min, or 30 min, or 45 min, or lhr, or 2 hr, or 3 hr following
administration is within less than about any of 50%, or 40%, or 30%, or 25%, or 20%,
or 15%, or 10%, or 5% when compared to the administering the parent drug alone
under the same conditions. For example, in some embodiments, methods of providing
a drug to an individual in need thereof are provided, the methods comprising

intravenously administering to the individual an effective amount of a prodrug (e.g., a
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conprising admnistering to the individual an
ef fective anount of a carbonate prodrug of the parent
waelewg/1¥d2etr ei n t he prodrug provi des prol onged pBCENS2009/044746
drug activity as conpared to the parent drug. In one
variation, adm nistration of the prodrug prol ongs
activity by greater than about 5 m nutes, or 10
prodiiiees fordiulally ) Kihbtetrehe re@ﬁltlﬁg)cd’ﬂcémfaQSH oftthe parbitdiyg @r
2, hours, or. 3 hours, hours, or 6 .or 8
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drug. In sone enbodi nents, the invention enbraces

PépinjsEerige hedapmbiya i hgAcsRmanapher) gipne Bpgsa e dang conditions.

adm ni stration of the parent drug.[0088] In sone

m@ﬁtbwt}&ycgyhe i nvention enbraces a nethod of

providing a drug to an individual, the nethod

CODYDY | SITRY cABtHal FbALEINT tike (REREN Mgenﬁsn fhay befRPRARIdGn®br

fornmula IV), wherein the prodrug converts to a parent
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follo tr nver S
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dedeadrited hemwinthey texqaetinisert abfose chricomerignein) or dfter eme
odi mant the inventi ces net hods of
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bR dedchBddaRfein mhii €lseBd Adsins@rdArih Sdrjehcaoirivith 84 1 prirg to,

to the individual an effective anobunt of a_ prodrug

G@cgrrentla vblfh(;) a% zﬁ@:r)oqgelft@ fqﬁ]ﬂega‘(qﬂ% SY§HtInaspsintes with e1ther the

P& RHIAD: 8% HESEht ReFhdaer ein of any one of the parent
drugs selected fromthe group (1), (11), or (111))

Yéwei EI nllga&ataﬁatlanhgea@mwpr 6f thd OftenPlnvdRith nely R0%
% or 30% or 35% or 400/g or 45% or 50% or

0]

oolagpd andfoy &fmzsl@%edowﬂg@%prrespog@% perentdeugp Beddyaggbingtion
SO S S RI Aeous LIPS 5

dd:lmyed@ndlﬁﬂpmiomge@ar% diryig g tivaty. Hortwalﬁpib,l zmmrbglatlon of (4-

deorh Sk R FREDRUTT R welrbn TR Py e

anitidl ot atokntaof @Elﬁdhﬂlgacétemglophem fbﬂl@dfﬁ(ﬂjgy pifoldn@édmdadmdn'pf pain

nerein greater th 45%.0r about 60% of

B g PE RoRnar v e Gt e Bl e iy (8 dyreed osin
asqleatyt.nophen) after | ess than about 1 mn or about 3
mn follow ng adm ni stration. [0089] In sone

000201 MeNidne dotRddinBa@drite Yo RlARGE SndBmBmbdadt tlQiCpresent
Pnrvgr\lltllogll t?lg cz?rbonate prodrugs are used in combination with one or more
additional pharmaceutical agents. The additional pharmaceutical agent is an agent
other than the parent drug moiety being used. Representative additional
pharmaceutical agents include opioids (natural, semi-synthetic, or synthetic), non-
steroidal anti-inflammatory drugs (NSAIDs), benzodiazepines, barbiturates and other

compounds, such as caffeine. Examples of compounds contemplated for combination

with prodrug of current invention include, but are not limited to, codeine, morphine,
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drug to an individual (e.g., an individual in need
thereof), the nethod conprising adm nistering to the
w0 pabostextoml (e.g., intravenously) an effectiveP@nosaum9/ 044746
of a prodrug (e.g., a prodrug of fornula (1V) or a
carbonate prodrug as descri bed herein of any one of
the parent drugs selected fromthe group (I), (Il), or
ydrboo)doum ayd@bifotphend, &5 tifphirndl peapak gptefid abpiifin, &Etotdig:,
etam e or a netabolite
el ed‘f I%afﬁauf?urkﬁgp & clpgo. chT%?nasdnﬁ?R{ost%lr mEXiEHH;
eroyé&mmnﬂpro%n J:El'iffeineofrarﬂad'é[ do@ﬂarﬁmb rpafn@bﬂoﬁw ng
adm nistration is wthin | ess than about any of 50%
S tppmpoBIPhstyme by hoxity). carisopmipl. Sptalbyoh diggepapndgragipan ey,
WRERIGATRAT G JoentileidadmiJaics E@rﬁhﬂ&lo%*i@rrrﬁﬁa&i%ﬁtls fE48e
al one under the sane conditions. For exanple, in sone
érpoliipemey indpes %m@kggm@)beypnféme@ﬁlhgg affesit pigace@marpphen without
bt . ods
Lty Biprdoy BEAGAL DECERL RlIoRt YRS cchRoRE
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(reat@ent cApet aniﬂ mlepeﬂablveaztnxﬂ:bomtad&ﬁoﬁﬁoﬁh@fredtﬂﬁéntfoﬁk |g.QWI n g
adrln nj s§ g IS within thar} ut 115% aor ab |
5% SH8n>tapal By Pr?FtéCP by e P]h‘B pU? éH’EgCH?Sa(ég ole
tar@ton)acet am nophen) al one under the sanme conditions.
Combi nati on Therapy [0090] The carbonate prodrugs of

[0DO3Pr e$eEmd diVRAInhA, ﬂ‘ﬁ%a@@neft@%ﬂﬂﬂugi es. aaahpcrund of
adm nistered in conjunction with one

Ererta (BRAT apredmgeldls ¢ E%Fnté’&&"ﬁﬁla?“e‘égoﬂ]e%%‘fﬂ %&Dh%fr(&lh or
Qﬁgarﬁﬁcéﬁﬂgé@ﬁ‘f defeplaBf sl Qheréof1 67 ARG FANEF R 0B e used in
addi tional pharnaceuti cal pgents to urtﬁ reduce the
eerehington v thaamd ob moeadditionsl #msaymlt:@iragéramﬂl%tedétqrrngrew
IR SELRH et S-S ORI el
torefiigyi ng condi ti ons, in conjunction with (e.qg.
prior to, concurrently WI th, or after) additional

{00941 refhe sipgakidities)] pRpacaritd ngnt tQ b@dnpﬂgsedais

g Oncﬂz}tlrogg 1P1et£e catr‘?]ona}é p?oc%r?%rgf { esi}:n?e ﬁ:ojrh 1?12 ?Sed in thFraBquC
am oy, Budhfas lﬂhaee adidhied ankk Pphsacmas’e])ﬂsxmbm&grem (E)R)‘B%d

ST R R

eRINGYY &k@in tte Wt t h, or after) agents to alleviate the
synptons associated with either the condition or the

10098 MeMdditiegil FRmabaRiddl]agéhs QiMeinRFddatithodhe oamore of the
carbonate prodrug of the current invention my

PRI e T Rl 65 PTEGSS FAYSHIeh 690 R RITifiereq atrth%geﬁ@ﬁalp?f&d
RAk&m AiiG1 dHEor GO TN ONDERAES RPs BBYe RI@YInde an
initial therapeutic anmount of the parent drug,
plArmasatcapecyts in the formulations of the invention may be varied so as to
obtain a desired therapeutic response depending on the route of administration,
severity of the disease and the characteristics and response of the patient. The
combination can be administered as separate formulations or as a single dosage form
containing both agents. When administered as a combination, the carbonate prodrugs

can be formulated as separate formulations, which are given at the same time or

different times, or the prodrugs, can be given as a single formulation.
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del ayed and/ or prol onged parent drug activity. For
exanpl e, a conbi nation of (4- acetam dophenyl
w@ a00b0#328) phosphori c anhydride with acet am nopdiIENS2089/044746

provide an initial treatnment of pain with

acet am nophen, followed by prolonged treatnent of pain

Wi th the acetam nophen prodrug. Such fornul ations nay
p9E) t  Ascal beaskdpgtegitegby the a8 yitisdn0R9 Brtibularson®itions,
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h@ng)hcm@mym@d@d@/neadnhmdurmm rop ho axkl,ltldnekxtmapham ologdality, or

E olgmz)%g[o Ié] gp t% oerléc’ olng '13 T lc<x(:"atrn(:):l 8 d‘lg(? gnblnaclflhgr(l: lW(l)t ohe or more

Hdcﬁﬁxpfabﬁtaﬁhacenmwa(geﬁam dgcriigedi he seif) arddpbox ecm;hosbafffsﬁlllriﬁe

t r amad dox | am.ne, pamabro dext ro op
e TRy R0 G SPOTOR Gt A b Qg 25 L. sureery
borabaRABY. AR dsidATORMmONEdiehES Akhtdlen@fyaNtyag&e 8o
combi nation formulation is that the formulation may

RHTER/ PARE N dasqt dharopdifant fﬁfécrtb@ii hetRiy vetortthe gye of a

9&&&%8&@ Reme Vi & fhgfgeryn %?o%le?érip\y &0). a%%ﬁ%&binﬁﬁ‘oﬂs%" c
nearly toxic dose |'evel s of "acet am nophe

M@W&tl@é AgeNys) ankeor additienal iephen medaliy (ks arwuﬁﬁ_hi they may
ben %géﬁ%ﬁ& NERinRUEd 38 @&%‘&?}Qﬂﬂf \Qiﬁ?%?%@e?gcrhﬂh%%@&%p

or an enzodi azepi nes, be use

preatmentf bf ceprb@zateamddlpgs(tooﬁmmalatlmésmhew@t g5 depcribed herein.
addition to the treatnent of e.g., analgesia. Such
t998] naflihonptireat Cbmb#natmni o whapl mongsdditipnal redmnitahodalities

gl% ddl% %?il %h%ﬂ“fgceglglc%og I{ts 1%%torggrqgtlon [w?t%%élmmsrhaﬁgrr{rgf the
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| ected f (1), (1],
Sfieiasce b My SRt st kbl etsisbio e Jaiondia

tfi€tih @ iR gaitghr MEEidiSE theludingQRdd dadchiBed Mirdill one or
nore additional pharnaceutical agents selected from

QoSHP akd Methbolld of Adtinikekdrlon, or a pharmaceutical |y
acceptable salt thereof or solvate of the foregoing.

[0099] The carbonate prodrugs of the present invention and formulations
described herein will generally be used in an amount effective to achieve the intended
result, for example in an effective amount to treat or prevent the particular condition
being treated or prevented (e.g., pain and/or fever). The amount of the prodrug or
formulation administered in order to administer an effective amount will depend upon
a variety of factors, including, for example, the particular condition being treated, the
frequency of administration, the particular formulation being administered, the
severity of the condition being treated and the age, weight and general health of the

individual, the adverse effects experienced by the individual being treated, etc.
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[0094] The above additional pharmaceutical agents to
be enpl oyed in conbination with the carbonate prodrugs
w@boobhes2dhventi on nay be used in therapeutic aP@UOSHN/044746

such as those indicated in the PHYSI Cl ANS DESK
REFERENCE (PDR) 53rd Edition (1999), or such
t herapeutical ly useful anpbunts as would be known to
Deendihatsndifaakffesive Hbsagﬂlstﬁiﬁlmmé carfaBi9B] ofAblske kkihedin the
ghar maceut i, cal gglp dm ni ste ed vvlbh one or nore of
eI LH IO At BB 18$S RIRGdEs et DPISETPROHE Y be
admatddsisRig@alviad adif@l ﬁls@e@srmended maxi mum cl i ni cal
dosage or at | ower doses. Dosage |evels of the

poddo6] ok aRb@it BRERbYnafeProRGEM the pRsdnhBvE QIR Rl HBS
of the invention may be varied so as to gbtain a
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char acteristics and r esponse of the patient.
ebdviipatration. ivaddiben twdmie e e o dheariseh fagtass descrlbed above.
AR IR st sl 0L 9805.T SLAUAARLALIL e
defined rﬁlaale:opcreodatug@f dauz ib dlefbdxrqaluhﬂt@d 01g8Nss apaheattaegeted
]::F%%%Irgg lr gﬁli]eltb%py The ef%ectl}/%amo%ln éwen s1?uaf¢’18n Can. be readq§
Sd:taghﬁaedﬂm'mﬁr&tebcpemn[ldhﬁﬁﬁil apﬁdsls wiithin the skik lahd ﬁﬂgﬂ’lﬁﬂ |oﬂthed
bﬁy the skilled artisan, for particular conditions,
gi%nasy sy di t i onal phar maceuti cal agent(s) and/or

ional treatnent nodaljty(ies) ey, I .
b, et Rt om i e ek Do A B hicesed
nﬁeaﬁé,ugﬁecd Eé@e‘l)b bﬁﬁcdﬂ&fn@terprmg &&h&ﬁl@@nﬁin@&ﬁloﬁ Enaly m)e hlgher
conjunction wt g ior to, concurrently
gyan Hrerraglyr QSIPWé]PmrFB’&é ogee 9#%%1?%@{@&{ b gpme ea&aoelﬁtems\/@e
IRRT BRYe eVMfﬁﬁ afdhit ?'%a}u cROAp MRGeusi Gal 5 agedHf $00, 250, 500,
descri bed herein w ref erence’ to pharnacedti cal
PoFQeQ tianes biggerghan paeeng daigmed conpounds or known to the
skilled artisan) used to treat or prevent the
EWH021t | dmsaves amepodinecatse the gpenge at b cathelfagy prodrug required to
BT SLERRR 10k Bheafdlib] ANAL phefd pfw;m@é ol O

mbi nat 1 ons o Fore one ex , I'n
mrﬂaﬁadaDImet)v\mftthe pméYUQrInrmme elad@ldlmpmmahe pharedaloeage o€ tie
ag‘g?lﬁl ¢ pro oY rbléa?r? glﬁg?eréc% llooc"f.l %\g;gkﬁgg%wptrgt?opég { 25 aoefnt I}l(llg IisI
madal s, 75eH), lﬁ,m\:)L s@iond00 tflIﬁtfs lexanpirepars dger y or
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and/or additional treatnent nodality(ies) are use
a@yﬂhgg/kg body weight, or within about 1.0 pg/kg to about 20 mg/kg body
weight, or within about 1.0 pg/kg to about 10 mg/kg body weight, or within about
10.0 pg/kg to about 10 mg/kg body weight, or within about 100 pg/kg to about 10
mg/kg body weight, or within about 1.0 mg/kg to about 10 mg/kg body weight, or
within about 10 mg/kg to about 100 mg/kg body weight, or within about 50 mg/kg to
about 150 mg/kg body weight, or within about 100 mg/kg to about 200 mg/kg body
weight, or within about 150 mg/kg to about 250 mg/kg body weight, or within about

200 mg/kg to about 300 mg/kg body weight, or within about 250 mg/kg to about 300
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be, independently, adm nistered prior to, concurrently

wth, or after adm nistration of one or nore of the
w@a00bosRdEe prodrugs (or formulation(s) thereof JCEHES2009/044746

descri bed herein. [0098] The optimal conbination of

one or nore additional treatnent nodalities and/or

addi tional pharmaceutical agents in conjunction with

agyhgriody rwatg'ho rOthér dokezef ahithlcad bownsd aleab6itlhed gk ebaily

can, be de ed tend| h si ci an or

VEr8r F'PP&‘F ‘Efgd’FF% P‘ﬁto‘u %/g‘é EP AT %OH‘glq me/ke
@dyswcc;igmaetuo@md Mgky %dyow&gﬁtaaiowﬁ) Bé/kesbdyngeithieabout 40

parti cul ar i ndi vi dual , |nclud|n t hose descri bed

Fefleibedy peighhgbasdl Mefiisdedy oeishH Abewt 43 pafkiedindy Body, about
T@?mﬁ@@ ROMAL, éptr Q&ﬁlygﬁs REKE B@dywaglﬁnébomnm@ﬁg/@b&ﬁd

formul ati ons descri bed herein general |l y be usSed

waighh abawe IR mefke dedy W@lghtp abpuh? @eg/ks bodynvagetbope | t |

| n
PieRTREfpl o 280 HEALINE, RERHDLoO2 IS fiBks BE0 MR b
@@mg3m)mg&gbade@gm1ébammmumhéﬂaunmnnnmknt@ﬁmpybﬂrug

ion .admihistered in e @
eérpms%ere one or 1 compllnat d)élplel’lna dﬁll’ll'gp (Eadlg d\?SaE!r or mtot%lsc‘lal‘fy dosage

veanoun
ag be ndminisreddididnddedfdosage xanial, enred, b [Favet (brcsud thes daily.
condition being treated, the frequency of
000 41i stnhaffecqlrmncy e dpadtivh ofihdaiinko4tioulofitHe@arbbeite) grodrug will

dmi ni stered e. severlt of the ndi {.i an bei
FERERT B G e S o cie S Gt AP ar KA 3R e
TREliovindldaBdn mhyie @iﬂf\dﬁ@&&d% freGidEviexPehd &NE&H umés tfbhe
i ndi vi dual being treated, etc.Deterni nation

BTG 2y delosiAg LS. 128: ims Amehd. he &pamlaripe mey b%Pdf{llﬁ%§§é€d to

ﬁl@'ﬂldl@l@udl Yot a@n‘%{et moR&hid, @éﬂaﬂd ¥r e tHdned/HcQE d&}hQ times a

t eachi ngs provi herein. Dosages may al so

dast, Briigce d d@ts|0n gorathgn  6mani dat orddetiges Bg 123@}111%@ day, or

AR oy O BONA BiRLAYNG O b BECRIAL lKED! Fan
hat may be co he carrier materia

pxzmmlm desathen pgdeat ctjtosfag@caﬁtpﬁermmy otherrday dispertdird dayu poamy

wee or Pe S ftreqrm\l\'g lil%ge il %? (%Sj [ :‘J%{ Peo%darlnqllrrlrl]stgreg 8%&%}?%?% o% %a S,

@hdﬁmmﬁn@ﬁhihe variety of factors descri bed above. A

phar maceutical unit dosage chosen may be fabricated

B00d0SId NThe sdrboreaet Hrodrpg0of itldzem%ndelﬁ mae te hdmialstered enterally

once atlon f dru blood ti.ssues,
£ ooy Sttt g tithibe 51 By ACSEh R Rt SeER e
auBeuaheoudly ofingaMeftulily ) at bPmhgaibe. of, @afidyordptagd)oned
by routine experinmentation and is within the skill and
fQE&@H% A despeg put fBFfH‘ﬂlﬁtéqny? CURIAING F%‘Wem[‘??@hmoxll% sonme
gﬁ?ﬁ%ﬁﬁ&gﬂ%acée@&bﬁ HRRAISi i@, andlPRR1e9hs NNEL KoNO
S

erved Adverse Effect evel)j of a carbonate prodrug
efampi syrableanpedep At adminisiiatipayndhedetprayyapcutaneous, transdermal,

transmucosal, iontophoretic, intravenous, intraarterial, intramuscular, intraperitoneal,

intranasal (e.g., via nasal mucosa), subdural, rectal, gastrointestinal, and the like, and
directly to a specific or affected organ or tissue. For delivery to the central nervous
system, spinal and epidural administration, or administration to cerebral ventricles,
can be used. Topical administration may also involve the use of transdermal
administration such as transdermal patches or iontophoresis devices. The term
parenteral as used herein includes subcutaneous injections, intravenous,

intramuscular, intrasternal injection, or infusion techniques. The prodrugs may be
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than the nol ar equival ent toxi c dosage of the parent
drug. In sone enbodi nents, the toxic dosage of the
w@200bosabe prodrug is 1.2, 2, 5, 7.5, 10, 15, POI/USDN/044746
100, 250, 500, or 1000 tines higher than parent drug.
[00102] In sone enbodi nents, the dosage of the
carbonate prodrug required to obtain the sane bl ood
hexeal| widoshaemdcedicadyacaspthtile cyra e tidjudantg ans vEues apgiiprihie
ghe i ncreased ao ubillt%hqt the odru In sone
%tﬁ‘%f/‘o‘{eﬁ]é?ﬁit@meto apiaG iR By 14654 ci’fdmt”H TR iGN AP
RecOfttiniOo iR @Rbidbh td hearearae Alahﬁ@ﬁial InfvRlds 60GEMEiAioh Qre
as the arent drug is 1.2, 2, 5, 7.5, 10, 15, 20, 50,
BW”WU@tﬁtﬁﬁs | ower than parent drug [ 00103] Exanpl es
of carbonate prodrug dosages %» alone or in
pHar

H0P0Ina R tmagrpiedipengRy |ﬂtei rafﬁmds HclFEmEnstraggR )

‘é‘ﬁb&ﬂte%&drﬁgs df%l’?éjin%n%oﬁﬁ o%f %édn&’e%n?d%ﬁfﬂﬁbtnts\’\toﬁﬁhlﬁti&&%re
dosage range of about O. ? to about 300 ng/ kg, or
€

viitahierforyeldminigraigh. kEhet ol seroaeﬁ@wge brselg corbeyht |
Q&ml ste?écﬂn @%Fﬁ, 12 kl)tggi{ilf%n‘&(ﬂl %?(gsgf ftogtga ant f%q‘gé(f tﬁblets

pxbld,wawmgmbgtur@m capistlbs, lgraabkwtmﬁ@alﬂesngbkgs tsoiuadmut 10
n%)pogyoir(tes éne as cotldnh% 1rr1%at10ns Flﬁu 1%lfllt dlsperin‘g/ lf /dkp?”er{%?(esu and
abMMﬂs&@mHg%kgsbody wei ght, or MAthIn about 10 no/ kg
to about 100 ng/ kg body wei ght, or wi thin about 50
918 t SohdodshgeloEn Nt kel htﬁﬁiylsuﬁioghhay 1ﬁcfludltii dapdutesatablets,

100 /kg to abo bod or within
B‘glétﬁrl’%’f% tF&/gﬁad’ eé ffb%ﬁltng‘ﬁéﬁloﬁag%lﬁ @fmao ﬁa?/tHF ﬁﬁ‘iﬂpmﬂ‘fi may
vé hdthiRe@R M bt 18£Ooﬂsgﬁéegdlt@mada@1uts BB sdTWckeGe, o ditrcne S gdnt |
or within about 250 g t o about SOOn%/k body

feseghtormompe Al 6 BRyEE ad\sﬁ R ebRtarsss gdet @6%66t&ntsee 61
mtgagmg %géﬂlté’\ﬁt'cﬂ ht ma@ﬁQHttn sarhtdT0h |ﬂgz cqgédc)f C‘A\Fshgzgttablétp Qb

wei ght; about 10 ng/Kk wel ght, about
E@S’F@F g@f ﬁ‘o%?nmmgﬂﬁo cotryiie bef@ermg/aggatso lefedng tpills can

bout 50 / kg bod
QJRR i3 }ngg‘/ Fﬁg%cg&gl}{f{@ Cg&gtm | ght, aggut glOO ?/rg/ kg
@?ES]WE 'L%ﬁﬂ'id d@ g%%rn]%%u?igéi;%nﬁggzﬁtow hﬁell\té% %%t%ma%é%i&:?lly
QﬁﬁpmyﬁkgwbmmysmbhghtmmanmmnsEﬂﬁpngkaMMdeﬁmem|MEﬂ

250
P o e Pe Sl s e TRt o

tderprtse @Sﬁﬁintﬂ [SUTRETES wamngagerinse e@dRifying el geldpenaing Agend, 1N
conbj nation, in a Slﬂ | e dalé¥ggose or the total

9 Xﬁ@%ﬁﬂ%SWﬁ?mﬂg UPRE 3R ded dosage of

ee, fo f|ve or . six t ﬁ[OO 04]
Wﬁ“?l e i e ol S bSO Lt 1B ¢ e
@@Ez&ﬂﬂ%ﬂt@n)ﬂ cRBHME) pddolsﬂhoﬂe PEydri@d) afWRInfiRiRGiel |p@1@nt9ﬁ!llsﬂge g
treated, the condition of the individual, and the
’qtqgéenously or intramuscularly). Injectable preparations, for example, sterile
injectable aqueous or oleaginous suspensions, may be formulated according to the
known art using suitable dispersing or wetting agents and suspending agents. The
sterile injectable preparation may also be a sterile injectable solution or suspension in
a nontoxic parenterally acceptable diluent or solvent, for example, as a solution in
propylene glycol. The sterile injectable preparation may also be a sterile powder to be

reconstituted using acceptable vehicles prior to administration. Among the acceptable

vehicles and solvents that may be employed are water, Ringer's solution, and isotonic
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The formul ati on may be adm nistered to the individual

one or nore tines, for exanple, 2, 3, 4, 5, 10, 15,
wWQ@o0o04320mre times. The fornul ati on may be adnPCi/Es®oEai4746

to the individual, for exanple, nore than, equal to,

or less than once a day, 2 tinmes a day, 3 tinmes a day,

or nore than 3 tines a day; or 1-6 tines a day, 2-6

tddims clloddysoludion 4hﬁadﬁiti’d§ﬁ$stc&11d aked Fiearé eonvehthhlONernpEyyed

al so_be adm ni stere . ndi vi du r exanpl e,
Py ©IYRbef SB?R%&IBg H’ﬁalumf i BYSRHSPse ARy, a‘él'fl@irfgffeﬂé’ﬁ rg%))”
emBloyed iAL1GEinE yhtheiY Bloyio VerekalyRFidése 38 addi®sh ity la¥ids TRE as
formul ati on may be adm ni stered over a period of days,

Rlsisicsid vy begtiehi. the pronwa]onTheieitisnat e prodr ugs of
t he |nvent|on may be adm nistered enterally (e
H10419ly S%ﬂﬁqoriyl)\ent&faq* Rigvidpcihigl desss gf Carwaﬁe rﬂf@@ta i3

(o%&u&hurﬁé (eI 1Lh AYER 95‘1%11% of %ﬁgg)uf\l@ﬁ‘ Gﬁﬁﬂt?rlgyexgﬁples of an effective
intranuscularly), or by inhalation (€.9g., as msts or

smpeny 3 3., fop parerspriabadniiyistratipn dwsia greintraNenoysey mitaatus o).
&%ﬁ%@kﬂ%ﬁ%ﬁ%{} enti,on 1d8@ﬁ5?@a&oﬁg?§/ﬂ%§ %c'aﬁf;ldh}ﬁe) ata

accepta i er S,
despe mdge ﬁdrormxlannrpll(bmg o daglvd ebawb ¥l g$>elo¢aya<d:rﬁqnm stiaun6( mg

ncl ude .or cutanep, I S
%rndtaﬁ g%%br"%?’?! % o lflro raz}l)\(?lénoﬁ e p er? Pz aarat%m 4a§ of 613 nEOIR%Bb
higtto abnus 2161 garer daynbf faagenbio ﬁe@aing to mduan gsfoaﬂ dafyelngomeVi a

na . hucosa subdur al rect al gastroi ntestj nal
cllﬁnﬁ%ts the; %Ifeaweeaemuyt fop Pyepal erkantEpens ewéfamﬁ%cagﬂ

Qdimﬁﬁs%%@l is FAQbscdgl de\ViBEN of §bduh@.0 € ARl Rlabh@IV0 HimalYsta8 St
spi nal and epidural admnistration, or adm nistration

bd L@@iécbmvlut Eemtmol, of shwut ¢ A st tasdent SOTopplal about 1 pmol to

S 5B S LB bl Bk sl

h@m QRRBERI DG pABNoGBSut 1§ REndSsMbP@ISe0 Ltloflo aBSutéSBEhol, or
herein incl udes subcut aneous i nj ections, i nt ravenous,

RhruF B EteUP about PR er ersibeit Rall me # 2ot 9, obRDAUK-d SledA about
tlﬁ gh&'a%lﬁﬁ mg {&%bgﬁtqg gu b%ﬁtyZ Ilﬂg% 5t YU I%r about 5 mg to about

rrraceutl C accC | e carri ers, uvants
Ve bi alabent 4 praspbent 40 Eonr athlE seem uo@uomaum opfbout 100 mg to

[ e r

B P Db A 00 MG BBHES b AU PoThi BicbOI R YR 750
metth oloksit éfg @chivbutti 1s¢ toabowr?. Sag @r Krvowvih. 3igrio tibrent :hl9tg; and may be

010 ft ds te
s QST o RoPoRGbE nle &' SPetT bYae good §
hfoae N il 0o alt)Sut?[)Glth bnalﬁ)gnEmerm @lﬁbtuﬂﬁ(mtnih atfont [TbHIabIaBdS’lﬁ 30
are suyitaple for or admni_ni ation
s or thout mh o S REmes i emn el atrtn 2 oo PRI
fdui 5 i, dria%ﬂtQOMtB]abblﬁ 16%19%@%0%@5 ML t@rabd)Lﬂ 10 A PEdMe
of tablets, pills, powder m xtures, capsul

gF taglcadodingnicina Brogaie (6 e dracetagniephpivth §arb0mc) phosphoric

anhydride) is administered in a solution at a concentration of about 10 mg/mL to
about 1000 mg/mL, or about 25 mg/mL to about 750 mg/mL, or about 50 mg/mL to
about 500 mg/mL., or about 75 mg/mL to about 400 mg/mL, or about 100 mg/mL to
about 300 mg/mL, or about 150 mg/mL to about 250 mg/mL.

[00111] The invention also includes formulations of carbonate prodrugs
administered in the form of suppositories for rectal administration. These can be
prepared by mixing the agent with a suitable non-irritating excipient that is solid at

room temperature but liquid at rectal temperature and therefore will melt in the
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suppositories, enenmas, colonic irrigations, enulsions,

di spersions, food prem xes, and in other suitable

wo 20098432p00107] Sol i d dosage fornms for oral PCT/US2009/044746

adm ni stration may include capsules, tablets, pills,
powders, and granules. In such solid dosage forms, the
active conpound nay be adm xed with at | east one inert
eHctunefcbtrelsm fheadus SacOSaterihladichgle coddt baftaf ehswaSudb

dosage forns may al so conprise additional substances

8e/H EYW?ﬁﬁbWOHErt diluents, e.g., lubricating agents

h..as Si um st ear In the case, of capsul es,
f‘g‘g%‘ Tgag%ig‘iﬂa RO W%?eoaf&IEfslabfélth‘bFﬁ% aﬁ?ﬁ&?e ‘i@&&%‘?‘f‘ﬁlﬂ e
Pyl 211 BrRE €A i§ knohADinheSarB Migoddhlek &e%@ﬂerﬁgﬂﬂehb&ﬂﬂd)ﬂly
be prepared with enteric coatings. % 0108] Liquid
Al RRAIPIdS R BhEIOEPIG Pkt BEE IﬁP%SPWS% 118 AOTFRE ) bV FROMETRY
HBRHHH&EMB%E%&&M1%@&§9£§Qb€m%@ﬂ%ék&ﬂ%an%&k%hé&Béum,Any
suspensi ons, syrups, "and elixirs containing inert
ao1-toeiet Bhwmmlly agesplablp ﬂnd/Wen%whohzdm:hpl%amhk@f formifeh

- I

M 2 05 O 5RO S0y AL AR e LT B
a@cﬁﬂicndemtpmdmsg siahldz@weetsewhmg:s, eﬁ(blamotsl a‘ng thealikgt. In some
Onal?[g t 55 are he #)%Osl;])léohmds an gPor ﬁho(sghatlgel %ﬁhnes
de@than), d@qnm ﬁh}d/ox@&ﬁtham Methphosther liposamby gt ka@yn artke art.

dwnnlstere arent er _e. i nt ravenoys]y, or

S PR AT P Ho ek PEC T il YRGS SR ASemic
e, Y Sk eXW ep.i3jesdabdms) aqueous or ol eagi nous
suspensi ons, may be fornul ated according to the known
akdmpisd ng suitabl e dispersing or wetting agents and
suspendi ng agents. The sterile injectable preparation
OB 13 SThBBrefent indEhtlod wiljbe ch@teodsRbrda@ily BY reference to the
suspension in a nontoxic parenterally acceptable
ERlloyde exgmpled | Whagh are pigyided Byrype of ijustitigpis 3rg potjipfended to

BéHBMh@Q@ﬂQ&M%&hlnﬁﬁﬁmﬁter'|e i njectabl e preparation
may al So be a sterile powder to be reconstituted using

ReGENE b ® el iLEl LR 88F3H) ShéShb@annf¥iRRg t he
acceptabl'e vehicles and solvents that nay be enployed

a%@a»ﬁkﬁﬁha¢@&%ﬁﬁ%0§d§ﬁw¢gI on, and isotonicsodi um

chl oride solution. In addltlon sterile, fixed oils
oconventionally enployed as a sol vent or suspendi ng

ne ium For this purpose any bland fixed oil nmay be

enpl oyed i /el udi ng synthetic nono- or diglycerides. In

addin,iatty acids such as oleic acid nay be used

in the poeparation of injectables. [00110] In sone

enbodi ments are provided high doses of carbonate
Hl0ddtlug A seluion ehAwedtemisoghengl. (75.0 ). @hpiganasslution (410 mL.,

?@J/o if] ﬁ)h%en‘l:\JO %1acir éeﬂml tél%é?% %%‘Hlﬁ% Sval Eocﬂ&i ® fOf‘%C FV']\Y Bl@ﬁWHﬂﬁne

m ni strati on, such
(9t T Iamaw@suzgidgd diopwvisa austhe teapt)qn was stlrred at0 °C for two hours. The

reaction was then allowed to warm to room temperature. An aliquot for NMR analysis

o

was taken four hours post addition. The reaction remained incomplete and was stirred
at room temperature overnight. An-aliquot for NMR analysis after overnight stirring
indicated no change had occurred in the reaction since the previous aliquot. The
reaction was heated to 40 °C until phosgene gas evolution ceased (approximately 30
minutes). The reaction was cooled to room temperature and was then filtered. The

filter cake was washed with ethyl acetate. NMR analysis of the filtered solid indicated
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include the prodrug (e.g., (4-acetam dophenyl
carboni c) phosphoric anhydride) at a dosage range of

wo ewoned2out 20 ng per day to about 8 g per dayPCDUSI0D0M4746
about 60 ng per day to about 6 g, or from about 200 ng
per day to about 4 g, or from about 300 ng to about
2.6 g per day, or from about 500 ng to about 2 g per
dayas M V-dahatilibodiar@nhSerial. Nthe €l @€ tvhy/@ashsd Wt whshed with

BN G Pt S oraants ok Pan et Io st sresh and
mkntﬁa@edal@@Muol@gffmlpale%u@b@&m PhelsolEBas hﬁu@&@lﬂﬁm%fs
or about 0.5 mmol to about 50 mmol, or about

ﬁ‘%‘l (GTDmbDERTEWEEY FFBIES 3bFooHeRPerstumb e $alid 16 fittersg and
Wﬂ?ﬂed with eﬁQP lNMﬁgan infiRa@Y B%Hu&%lmpélduapéth@rqglﬂsmﬂqg0
to about , or about to about
thohddras éb@ch@ve@n@m ll’wg ViQyUARy atza@lb@ent mnpam@ tomffprdrg

95 r &pﬂlﬁ

2?5??3"@; out MRa%l(a%%grba?ys nﬁlgatg(p;grg{ijlﬁ% gVJMR 3
@D@lle BMAP- tl(») ébblﬁ (s1H)gy7.6Dxd, aHanlS](ﬁ I@),ROS&?AQGHD MS)m/z
g @4 ut 50 ng to about 7.5 g, or about 100 ng to
a%]ol'u 5 g, or about 200 ng to about 5 g, or about

bout 4 or about 750 rTg to about 3 g, or
gb%ﬁf%iﬂgy?egegw&afp 85 g, or about 1.3 g to about 1.9
g,oand may be admi nistered in about 1rrL to about 1000
rrL,\\PgmBLabout 1L to about 500 mL, or about 1nmL to
apout,5100 nl, or about 1nl to about 50 nmi, about 1ni
to about 30 nL, or about 1nlL to about 25 nli, or about

FooThs|t 0 AadRon 30ditess-baly] BRAPRItE 1M ¢, pota@%t bid&rbédate054.2
about 10 nL to about 15 nli, or about nmL. to about 10

& and geienized vter FSIBL byibsaPled i & °C tﬁ?éasw@d)ﬁu@an@@la& (99.7
Efwacatiam HRPhRBY¥L S ?&laeﬁy &3 9@%@%@&4 R WA IAG&) oved

admnistered in a solution at a concentratl on of about
oe ey Ruring tappgdition 0bO maggmwm tegperayerebsasedrgasdl.q & . Once

ﬁll%% tlgr,}_’ Q/?.gwrrrlg%l?jﬁt_ Qe 1%9 b vélg Bfgaéé@'to Rvgrrﬁlp %mstgrga%%égtand

or a out to a out or a
wgé stirred goratbiotytmiB @®s. MgLorbrizing caalbmlL(tB 4@@wagaddbd tugd tabout

Th
Tt sHe ook ol ERshr dg Sa ARt S7laes f he
ﬁlevvmk)) ahd sbhpod Sfl(ljth gélloﬁﬁecf Wiiterr @60 all). aﬂmfﬂiraﬁé was aga:n heifre s
repa e W a Su
R0 R R S S ol 1 79 om0 REEThe Mbh R Siio AR ana

E}ﬁrﬂI@f @i i@s Riddhel indii dioized Refe25) TP ETIRLUSe R cooled to
therefore will nelt in therectumto rel ease the dru 92

8uehn armitcemiater Bath nkheypdeofdbicwitivnvtas 8-9- ferssimatehHg! (15
9{1) Yah Ryd-8 Reagdivcal md&qg Al= ThgERHRRNALE iREREHYS

the invention may al so be adm nistered in the form

Bfrmmqi pas sl waasontmughigwdr dd) TChier pminitppdowbie glid was
gROEd Qlllci %asﬂgd‘ WiF golgi 14OBhized water (219 mL). The filter cake was

dissolved in chloroform (500 mL) and was dried over sodium sulfate. The dried
solution was filtered, washed with chloroform, and concentrated in vacuo to afford a
white solid (87.4 g, 46.2% yield). NMR analysis indicated pure product. 'H NMR
(300 MHz): 8 1.45 (s, 18H) ; *'P NMR (121 MHz): & -604.30.

(4-acetamidophenyl carbonic) (di-tert-butyl phosphoric) anhydride
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phosphol i pi ds or other |ipid substances. Liposones are
formed by nono- or nultilanellar hydrated liquid
w@eoostiad2g7 t hat are di spersed in an agueous nmedPCIUS2NY 044746
non-t oxi ¢, physiol ogically acceptabl e and/or
nmet abol i zable i pid capable of form ng |iposones may
be used. The present fornulations in |iposone form can
GQgtain, in addition to a prodrug, stabilizers,
preservatives, excipients, and the like. In sone
nts, Othe lipids are the phospholipids and/or

pho g&l “BH8Pines (lecithins), natural and/or
synthetl@ %t beds to formliposonmes are known in the
art. See, for exanple, Prescott, Ed., Methods in Cel
H0dlagy A sobitiomef HKtrgrrt- bAUéQbWPhﬁfPﬂ@@@ g) Newdivol ved iIIN W,

t 976 :
oot S i 0 T R FoU e B e AR oBP RE amias
(ﬁ 2 1ne). fA0l dxotivemgy to@(@i’fb I\msobsmled;m aa:etanmto@herdred by vvay

il lustrati.on, and ntended to. b I|mt|
hongr BB |50 AAT T s B B OB e F ety B
(AmAGe FRITbERRAedibn, Ciar oo vap HICSAs warrﬂr&mdmltaﬁperature
4- acet am dophenyl car bonochl or| date [00114] A sol ution
ot S ABHEhEeTe (2N afteg PO, §hh belyditutes gptipdditon 450

MactichO éeﬁ‘ed QnipeRCifier AMATEL RYdtioaGRL Madhel 18th U ePalzc @G ter
cool ed OC. N, N-Di et hyl ani | i ne £94 7 nmL) was added

é%oafawls) én%ﬂﬂaw% Weth p&aatric gidvpsodgi difdata (2088 od- eash). The
%Hﬁé laylf@ad cﬁ%‘ato'v%o&ﬁﬁl s'id%% fﬁleké?i"\@lﬁi dofceff@h iy ‘i;Pvafc%—’SE‘

mper at ur e. al i quot anal YSI'S was t aken
ﬁmbluenth@mpegatpmsto aﬁddlamOffﬂwhlﬁﬁehd 8ddRiaonlysiemdicaied a 20%

{
LISAIP 18 Soif o BRoRE bkl Bad BRE PIRTBLI S pashe,
stithriN N\zg)lﬂ 0ot eThnogatiahge wadried our setiumnulfhe filtered,
reacti on si.nce the pr.evious a t
0" St R T S el s e PRk 3R o
gapmw Xdel'ﬂ@t\@ls )ﬁeﬁﬁ)ﬁcml d@ldtp‘i»‘&l)uct BhheMREAELykiO. rimaMRC(g@(b PiZ):05
om t enper at en flltered The . filter
§§Qés \A,Hé 7v§3?s(ﬁe%ﬁw tlﬁ<<ét2H9/|2 HletHDel- le%maf §YMRg421
solid indicatedt was N, N-diethylanm ne
MPFZ jeh solid d d di et hyl am
gted naterlal The filtrate was washed was washed

%ﬂugu&ghgg QL%%%fter ﬁggcg i, layer was dned over

ium s concentrat ed in vacuo to
rd a pale yeIIowsolld The solid was tnturated
ng ether (375 nL) for twenty mnutes at room

erat ur The sohd was filtered and washed wth
em @HSI s indicated product with residual
et he gy The solid was dried overnight in a
vacuum oven at anbi ent tenperature to afford

[00117] A suspension of (4-acetamidophenyl carbonic) (di-tert-butyl phosphoric)
anhydride (17.5 g), TFA (67.2 mL.), and acetic acid (100.8 mL) was stirred at room
temperature. The reaction quickly became homogenous and a precipitate formed
within 20 minutes post addition. Aliquots for NMR analysis taken after 15 and 30
minutes stirring confirmed reaction completion. The slurry was poured into MTBE
(1750 mL) and stirred for 15 minutes at room temperature. The MTBE was dried
overnight using magnesium sulfate. The solid was filtered through a 250-mL
nitrogen-pressured funnel (Praxair 5.0 Ultra High Purity Grade Nitrogen). The white
filter cake was washed with MTBE (350 mL). The solid was dried for two hours
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77.55 g (73.3%yield) NVR and M5 anal ysis indicated
product. 1H NWMR (300 MHz, CDCI 3 + DMSO-d6): d 9 18 (s,

wo p09/1¥3262 (d, 2H), 7 15 (d, 2H), 2 18 (s, 3H)PCIVBSIH044746
: 214 (MtH) + di-tert-butyl hydrogen phosphate [00115]
A solution of di- t-butyl phosphite (175 g), potassium
bi carbonate (54.2 g), and deioni zed water (788 nlL) was
andzk edropén @ tRGunROttASSidnkiefred fvangaia tiesh £9.céntghuethasdry

B RO UAD2 2065 OB PSRBT 98 TR | MUSAaa & rere
{13R1) RBX hFPoRi feRRer7ao%! e p@&sﬁamdbwmﬁ&ma@sﬁ@ceaﬁﬁﬁ)phae

addltlon was conpl ete, the reectlon was al | owed

0 Frvetband O RBE &enp&rvstt 1409 pam)- vid &R (3008dHe. d?MSQrd@ yd
£ z ( and
PO eI T L P b 205 G NS 20 R
Pie9GuUspensi on was filtered (very sIomAy) and washed
wi th deionized water (250 nlL). The filtrate was again
Reahslel 21 Oarbéha@@Pradiiuh Sdkabibiky (4-Zdcnnidethbon c{iBanid) whpsghoric
23 5} The suspension was filtered and the filter
s washed MAth dei oni zed wat er (250 nm.). The

[ ltrat ter bath. The
K™, Rt Bt b Prageds ey st e agse 5
Bithly MBS wacasmired aﬁwdblf ¥lyk&rel, e/ propRenet Dydat 16 mi: of/e4
white precipitate |nned|atel formed.. The slurry
asstanideRbanyl Gargppie) dpswoeea#@ﬁrl@fewaweaheégmo?W@lwmaﬂ
s8biifls ¥RSIvEhd e&& Selicanty WashiadreW dsRo 68l Sl 01665 formed.
water (219 nL). The filter cake was dissolved in
9 blnczg QLREAMR gﬁeﬂmare&&f)\fﬁ@sp@lsmeglhg)we cﬁgdwmn%l ey fer

dri ed sol uti on was tered, washed wt
eﬂﬁéﬁéﬁékn] and concentrated in vacuo to afford a
white solid (87 4 g, 46.2% yield) NVR anal ysis
L digd Atedapidpehepylsdihonic) RMSNWC (@Blpeirigegissolypdin 4508 g,

— 4604. 30.
%ﬁt%BEtg%éggnggéﬁ%%gP%%%?gemfdi-tert but yl
O G A YRS e oRatyetin 65 g me
ofvpplend gyenl €153 gl (lamplylwcglml d:ol @o6Q@nLi.ol | owed by
the addltlon of trlethylan1ne (33 2 nL) An exot herm

ﬁ& noch qﬂidate (51‘g) was added to the reaction

Or1C an
BUrPrUn—mr§e—fl7 g every f|ve n1nutes) Fol | owi ng
f(ﬂ)qﬁe] 4- acgelgae roep%%}glil %Qrfbomc sp%orlf; &%9?53 Wgéwas asélgfg(mn D,0O

ure. aha
&i.1 ail) 564 mSﬁtoréc]ZQf mmnM&Rpﬁ&tmtagkdndin (ofrpcak'Efme7 Begaot i on

ear e lete after e re s washed
AR T8 56 B b feasbisrnnf® BhUPEHI S8 B Psos
Cdotbrepondit & debiamabiphkén) dichydbhphed(RRA4RIMIf 6@h) . The
acetamidophenyl carbonic) phosphoric under these conditions was found to be about
90 minutes. The data are summarized in Table 1.

Table 1: (4-acetamidophenyl carbonic) phosphoric anhydride in water at room
temperature

Time (min) Remaining
Prodrug
3 94.4%
90.3%
14 86.4%
29 75.7%
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organi c |layer was dried over sodiumsulfate, filtered,
and concentrated in vacuo at anbient tenperature to

wa@bdoones2om of f-white solid. NVR anal ysi s i ndi CBEBUSR09/044746

20% i mpurity. The solid was dissolved in nethyl ene
chloride (500 nm.) and was washed with I N NaOH (500
m.). The organic | ayer was dried over sodium sulfate,
filtered, and concenBpated iin vatuorat anbi ent
tenperature. The resybting off-whsge solid (71.9 g;
77.4% yi el d) was 1degfified|as agppgduct |by NWVR

anal ysis. 1H NWR (30G5VHZ) 70" 8. §054S, ), 7.62 (d,

2H), 7.15 (d, :_r—l), 2948 (s, 3 5468 (5 18H); 3 1P
NVR (121 Miz): rd -22{2)(%. +6—(4=ac gﬁ";' dophenyl
car boni c) phosphot C@ﬁhy'dri de [Zf”ii';n A suspensi on of
(4-acet am dopheny 044.6boni ex—{¢ %:i t—but vl
phosphoric) anhydride™—(17 5 g) V(672 nl), and

8 nlf_&g was s

J g7/ ;
acetic acid (100 L rr%?I?’%f room
tenperature. The rpa%ﬁ)i an qui ckl %02)%(‘3@ honogenous
and a precipitate fofed wifhin 299%i nut es post
addi tion. Aliquots f#0 NVR anal y$i.8%t aken after 15 and
30 mnutes stinring 4onfirnmed redct%on conpl etion. The
slurry was poured i ng49 MIBE|(1753.0%.) and stirred for
15 m nutes at room ti@mper at ure. The, MIBE | was dri ed
over ni ght using nagnesium sulfate. The solid was
Ekdrhgle @ dCirbsRugo@ug SObimity 1 Fr gee -(Pi@s ay (dcdidniagihenyl

Praxair 5.0 Utra High Purity Grade Nitrogen). The
Mwm washed with MIBE (350 ni). The

0 was dried for t hour sunder ni nin the
f%ﬂ#gh <ff-ﬁfé*ﬁ1nflﬁ%q#§mé Fm@anwhgﬂ%wg f“egd’F“&eeéﬂ A4y was
@@EHH@@QE@OG g Propyfeas gRBoladdhd IHoRR1 ' ZNB gjéf:@a Wad@&corded
nitrogen. The resulting white solid (7.1 57. 5%
9l teprterpResatais pinaddifat & - agqta@%menwﬁﬁ@nw B]émé]ﬂOfI?y NMVR

%

QM%BM&& &L- eé@gﬁmﬁ}gms}%gp&%s 9&4@3 dzgmmMLBﬁ }6&% 156 v4o3

Py, Th7e I@nf litel of @metamldpghe(nal caplpgpic) Qh@gh@g: anBH}nde@ngqu:p these
B'F\@ dt#oéé Q’(Jg!;\/f_c%ﬁd Qldt%e abgl?t AP %gllgoél{ﬁﬂgrgitﬁ %1% ﬂlmgﬁﬁ%ﬁqg ble 2:

am dop carboni ¢

g §Eh Ira'c%t Hﬁéﬁe{ﬁyp&rﬁ %gﬂaﬁ%sp%% c“b*ﬁ drId‘é ih oiyagl e%&g&uc%

car osp r| C an de’was
rfjom mﬁ%er I n vvat er, glycerol, and propylene glycol.

10 Eré“(' et an| dophenyl Rambmmhg:l)’rqﬂhwgphori c
anIydrl | ghpd 1 ntpNavR! @l , [smal T 3gagym s of
sol[vent werpg added and THg JIpXTUT € |Was SOmjeGag ed Ut I
a EUI UI. I UII 180[ III:‘U U Il!bzk()ﬁqdbel dl I UU[JIIBIMI q(.,dl IJUIII ,)
ph prIUI I |93 g.llllyul I U;, UI bml7b§l,l LI LJ IIl_ VV%UII%

41 88.57% 89.9%

51 86.84% 88.4%

61 85.36% 86.4%

70 83.93% 85.0%

120 74.63% 77.6%

169 68.80% 71.7%

228 62.97% 64.9%

297 56.82% 57.4%

345 52.10% 52.8%

380 49.13% 49.6%

425 46.33% 46.6%

446 45.67% 44.0%

1269 19.61% 17.1%
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= 152 ng/ L. 10 ng (4-acetam dophenyl carbonic)

phosphori c anhydri de di ssolved in 0.608 g glycerol =
wQ@eeos/1egdnl (gl ycerol d=1.25 g/nmL). 10.1 ng  PCT/US2009/044746

(4- acet am dophenyl carboni c) phosphoric anhydride

di ssolved in 65.6 ng propyl ene glycol = 154 ng/nL

(propyl ene glycol d=1.036 g/nlL). Exanple 3 : Carbonate

Emﬁlﬂsw 8: Gtradsnaltd Rrydiiuf SRbDty {WProwdng It gopdenybw GRigReinire:)
.acet am dophenyl|

ks di ssolved in D O

E,(ﬁ)lgggté'wg?sgnﬁp g I&é 9 ra(%gté b{dggmgqaﬁlglo'\r{ﬁ% p}Tg]s%hérPct a%gyc?r}dle OEO
(fe-caaptan depheay progy BRI fbl-ah@sPhel ki) théigb%}ﬁesavdi’@ Sored

(correspondi ﬁ]&to acet am nophen) were conpar ed

Attt G #1080 of- Thesargples aﬁﬁe&é%@ﬁwr@&w&mw@l{ HM}%% éheu c

Hﬂﬁlﬁﬁoﬂ HeR8a R RABMMehi 109 $n@Se I)ios‘t'ﬂ)gltir OrHR&nRRRY br &Qtammo hen
m nutes. The data are summarized in Table 1. l e

formad et ‘atst dolpRe iy rregerdyied ped sushersph ot Tablah Wcﬁhp‘d@ irj the

I te Prod
B ey SN ‘@*’Jﬁﬁ%%ﬁﬂy SR dophenyl

;’%}hp 9Ny Ca)ceta‘ﬁﬂﬁgﬂe%ﬁd ?ﬁésgfr‘%r c agﬁ%c%dg 1% F}Iﬁgﬁlene Glycol-dg

mas di sso ved in 600 nmo propyl ene al vcol -d8

and 1H a (])P NVR| spect r A avermginbplemrKbethagibn r oom
t enper at d"8€ Wn add{Tion tg°C4- acet am dophepyc

carponi ) pppSphorT ¢ annydyige (a - (66 ppnjy (g Ner e
wer g peaKslgag d +334, 265 §7| |0/Ke| y |-EHU4) afgoon-Aus ppm

L £ VA, |
gﬂg mat f=1}f ¢ of (#racetang %%Jﬂ',“f”!'ﬁ,"“' Do e, q
protr+=C myori—oe—unaet se—conatt1ot W@‘U‘ﬁ
to pe abouﬁg'ﬂiﬁ.B hout-s- Thﬂl'ﬁlqa ar-e suwwaisz% A
Table 2 Tgfln@) . ( acet ?Q! %nhnn\/! r\nrhni? %

J

tenperatur &anple § - cariéFat e Prrdrlm Q?@a@%lltv in
Pr opyl ene a veol - d at | ow tenper at ure:
% 3 : .‘ WG |4) DG 2l

a 2 |
abre 2 ({-aceta} H-dopheny
phocphnrl cl :ﬁ‘\h\/dri de in P 3A ene d \/r‘nl rl:p- f room

Lqﬂ)gﬂ] Two sanpl es of (4- acet am dophenﬁp@car bon| C)

2Whors @Oafﬁmﬂmdif (Foertangidenteny! cobpaic iphosRiiovie gnlydride

WaQQlﬂl@'ﬂ% vﬁhﬁ’lﬁ%an%@asﬁﬁ QdeETgs) mglﬁguﬁeh %t ﬁ%%io%ﬁay‘@ﬁﬁerature
stored at he sanpl es "'were exam ned
pewil abiques nye Byawn gt NoHetingd tltnh@om@r(ﬁai il8n! 980, 25, 30, 40, 60

E1 A ﬂ{?t@{? Qf? 18 MRS RnHopilPligleh] Y gb% iAfRUDLS
O LR B TR g flogRl E o g S TR

pafamcedita mﬂo ﬂﬂ&mt taneertiatidiashlf @radirugAd 5 gbovnand).3 hpg'mL) in

pooled human plasma at 37 °C to determine kinetics of metabolic reaction and
whether or not saturation of enzymatic system involved in conversion of prodrug to
acetaminophen drug takes place. It was found that acetaminophen appeared by the
time of first sample collection at nominal O minutes, and the concentration gradually

decreased over the duration of 60 minutes, as shown in Figures 1 and 2.

Example 7: In vivo conversion of Acetaminophen Prodrug to acetaminophen

[00123] Conversion of acetaminophen prodrug to acetaminophen through
metabolism in the body was studied in rats. Similar to experimental design described
above for in vitro studies, the compound of formula (IV) was intravenously

administered to the test animal and blood is drawn at predefined time points. The

42



table, low tenperature storage inproved the stability
of the prodrug. Table 3: (4-acetam dophenyl carbonic)

w@hbespkeT ¢ anhydride in Propyl ene dycol -dg apCT/o82009/044746

Tenperature Exanple 6 : In vitro Conversion of
Acet am nophen Prodrug to Acetam nophen [00122] A known
anount of (4-acetam dophenyl carbonic) phosphoric
arnby diai selyes fdr acdinihethewcdtierd g theHadfSlite of piothlug Svas
gal nt.ai ned at physi ol ogi cal tenperature. Small

FIPEIBYS were drawn at predefined time points (O, 5,

O 25, 30, .40, 60 and 120 m nutes
g“ﬁ’&?é f Bharga o e R gARtEAAnd ‘PﬁéO‘é‘R%ﬂ%‘?' gé‘?ﬁn“%as
& erdediudel lﬁftér\/i@tréi‘/bﬁ(fu@ (e tadﬁﬁﬂﬁﬁﬂ@)r[ @tdeRngine feshli@gr ug
15 rTg/m_and03%‘%i i n pool ed human plasma at 37
ples M AGENERIAhARCIICFIafieRs. éﬁe%mablmaed FE&EMPRIHIdah formula
YRETRES dREd SiPdn e%lﬁinwlzﬁftﬂaélﬁ‘tooffrovel@@%%&ﬂléle%d%? SXPoHY @isV ed
I'n conversion prodrug to acetani nophen drug takes
pleéee to awtama@phwd tq pltein decenrefitie b piverruag f¥acetretsiontihe
®
T T Ty
Hﬁﬁ)araus ()(aha:oIBS BO/enLahgtaemes}aé’ te B owenks of agg, gw@imglzmm@zm
GEREPL o et B e ISP BRPR. 4.5
34: Bbmnpmﬁbmnmbmdﬂm shiaplac &0a mLm opleanllédudrugh the vein in

taﬁllsmlnthebod}éwasﬁgt edlnraf Simlar to
BS%&E? TREAE AT CTaERT YT HBEEFS B &Y Feptriugatiqngng plasma
S bictbRE frobdteat CTYMTOLHIY aly & @IRBIIB df pMbmWagalyses for

i ntravenously adm ni stered to the test aninal and

BIGBRINPRICHF R et prostier e 1 1elPbiht s.  Thebl ood was
anal yzed for acetam nophen content, and the half-life
gﬁblﬁfl anyQ§ c%@{lzg?qﬁlﬁgaaco}; gticngrarrmgs of acetaminophen after
Brar e vidmaisironef Campeedi (RGREHS and t he conpound of
a (T'V) pere Tuated aftef I niravenou V)
i Stratioh to AFECEREITIETr esul t i ng GHraEHEd (1Y)

di™ni stratiop to "resulting )
C@urmierrphen| cCOngRRt r at | opgy Acet anviegphen andy e

'\me\llnf‘l f\‘F ‘F '\I’ m|| ﬁ / I \'\ \ADI'Q f‘lf\"ﬂf‘l r\n ﬁn f‘llll le ﬁl’
T oTroPeT™r <

aaose(img/lrg)ov de Qﬁe same Nenvel of expodsur e (25ng/ kg)
m nophen _an obtain the profifte jof compoun

V)alfi‘éen@é)r& DN | £| t o%&det api noﬁﬂén The t&%

nirrratgl(ﬁgwere mal ¢ apd ferra%g'zspr ague()g)@/\,{ ey (C%b;*

Or | ac\ 8 weoks

P=y

o G Ivoy

1Cageng/mbgh ng2@e0 tqg 2702.8r ang. 'mé83 ats wer 6.1
5T af Ty btedjat 7 timg points: p, 1b, 30 minutes and

Co8” and 24 howyoe pdst - doge. Wholmght ood sangpd es
%{P}L)\Ne collected fromthe|vein in lilthium

=@§era odn crogcont ai ners, processed to plasma by
ﬂﬁﬂn‘? g)u oh and.pl agma 40.5 19.7 46.1
Vs (L/kg) 1.48 25.0 1.73 45.8

*: molar equivalent of 25 mg/kg acetaminophen; **: all values the same

o:qpmo—m/\*cromm-h
A=

o en
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was stored frozen at -70 OC until analyzed. Results of
pl asma anal yses for acetam nophen contents are shown
WO pooBirg2ee 3 and Table 4 . Table 4: Summary of PCT/US2009/044746

cal cul at ed pharmacoki neti c paraneters of acetan nophen

after intravenous adm nistration of Conpound (1V) to

rats nol ar equi val ent of 25 ngy/ kg acetam nophen; **:

all values the sameWhat is clained is: 1. A prodrug
nEri?ln . (a) a noiety of parent drug, wherein the

§§P RCYPUySconpri ses a hydroxyl group or a carboxyl

group; and Sb) a prodrug noiety of the formula:

whér ei n BN SR Hbi ety i s bound to the noiety of

the parefjt; @big Rbalkeheirfly WheX thparERdRX3HmpdikQUhydroxyl

provi ding a carbonate noiety; or a pharmaceutically

accept abl e2red ar agcadeEdferow: 8l vat e of the foregoing. 2
A pro [ . t he parent drug

conprisg@qgwgéggg§§#9%$%€g£§%1'the prodrug noiety is

bound to the noiety of theyﬁ@ﬂgqb rug at the hydroxyl

group. 3 . A prodrug of ar eRof the preceding

cl ai ns provided the parent ‘drug % ot her than

met hanolyhe RINAO Plodr@mdfr® Mound to thémPIe@HsUBe Pfrer@OMgQR e

of the preceding clains, wherein the parent drug is a

conpounéhedwresyledd chibery P RFOTIHNE b Paafefgoigly; or a

acet an gﬁﬁﬁ%&bw@&ﬂ}%@%kdﬂ%ﬁh HIRIAEF &PQle of HRSBIGHAR! -

par achl or ophenol , "guai acol , phl orogl uci nol,

chl orocresol, nmequinol, nercufenol, salicylam de,

chlZor ox M RAGLE ofdnin | ACrelrhopargy diigrrempyippy gdiydroxyl group

nmet hyl p ' o i

Fesorcl oo e predRRanALg  bARLE AL PO YREAR A 0

nor epi népdrekrigroupct opami ne, dopanmi ne, vanillin,

nor f enefri ne, ethyl paraben, cloxyquin, eugenol,

hydyr oxy Fne, ' ] ot roou :

pi hepbiy BBl 0 onE bl SR, AW arery e i

i odoqui rther then methhieni atimnok bopheopli one, propyl par aben

gl ycol salicylate, |evonordefrin, nephenesin,

adrenal ' L j oo o [ :

el Zare e ee ! DS HE LMD A Phfn L firent drug s o

epi nephedmpqungd yelpdtedhiaai the dyepydopeastatgent acataminefheine,

hexyl r e%?&r%&quéﬂe, ﬁl@t%grggoﬂ%gs%&iiﬁ]o%parachlorophenol, guaiacol,
phloroglucinol, chlorocresol, mequinol, mercufenol, salicylamide,
chloroxylenol, vanillin, chlorzoxazone, thymol, methylparaben,
phenolsulfonic acid, paroxypropione, resorcinol, brocresine, chlorindanol,
oxyquinoline, norepinephrine, octopamine, dopamine, vanillin,
norfenefrine, ethylparaben, cloxyquin, eugenol, hydroxyamphetamine,
oxidopamine, tetroquinone, epinephrine, hyrnecrornone, phenylephrine,
propofol, iodoquinol, edrophonium, flopropione, propylparaben, glycol
salicylate, levonordefrin, mephenesin, adrenalone, chloroxine, clioquinol,
halquinols, melizame, racepinephrine, aminosalicylate, epinephrine,
guaifenesin, butylparaben, etilefrine, hexylresorcinol, racepinephrine,
roxarsone, propyl gallate, clorophene, deterenol, epinephryl borate,
monobenzone, warfarin, seclazone, chlorphenesin carbamate,

methoxamine, bucetin, isoproterenol, isoprenaline, butylated
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roxarsone, propyl gallate, clorophene, deterenol,

epi nephryl borate, nonobenzone, warfarin, seclazone,
w@ehdoonp2enesi n car bamat e, net hoxam ne, buceti NPCT/US2009/044746

i soproterenol, isoprenaline, butylatedhydroxytol uene,

et ham van, etil evodopa, naproxol, tapentadol,

anthralin, nethocarbanol, carbidopa, osal md,

al but er aydrobﬁbleéﬂei S@amidh reler ddbph mapifoaciotap#itgion@nthralin,

fenticlor, arin oxypenzone,

am nos aFrfeﬂ‘)PFaaf @mo p<faé‘?+§mae?%ﬁmgpaﬁtaft%raﬁ pefef}{f‘re’r%‘@ﬁtf%?le

tricl os&duolrPidid OfeRticlorSRbARDE Nkybéns RL PRy N@ninosalicylate,

| eval buterol, benserazide, dibronsalan dloxybenzone

enof el agtenaltesdlaprafidol; sirrbiRl: triclorar. PdSIR ptAOCine,

met hyl dopaheincOklis@LAY, %ens@fa@d& &ibms e HR)Ix%enzone

bi t hi onol, dezoci ne, al’prenolol’, m dodrine,

buni tr ole@ﬁfelaﬁufp?%m lC@?nOXésfa@tébf@méﬂlan b@ﬂ@&oa&tﬁ,d@tlsalate

met opr Oklﬁllterdﬂarte%%ﬁ)@ Q)Fkﬁrzfng gézgg %: r&ﬁ?ren%!l é%ﬂ@(ﬂﬂle’ bunitrolol,

honosal at e, nonoxyno panado qui ndoni u

nonoxynbhm@mﬂﬁr@pwaﬂo]bﬂmmdmé¢mwﬁqﬂ®mb33$mmhm ciclafrine,

tol Caponearnaclo?rflo Fa??té xg/git)a oarbag?l qu 1n<§‘omum non?n;/ O]I

hexest I'O1 oxXpreno am ne,

carbute rpfdprancloﬂ almmdtﬂbe@tyml amwrmedlerdaem@r @atealzoline,
sot er enol i_.naber ent.azoci ne

vont af aprmalLBRAEH, B n PR D ap PR ENAE g Brdg.

dext r or phdfkerot ﬂfﬁuﬁnﬁcﬁﬂ'dydl@zocfrﬁn@ipfo@@nolélssb@érﬂﬁ|'1br1naberel
ket azoci ne, npxazoci ne, naxagol i de, phenprocounon,

sul f ont 8fcisamidgy Reé‘%%ﬁ%ﬂaf%%l% hepaRRIprophens s,

nadol ol col?e%mdi&ltrorpﬁﬁ‘ﬁ %%Q@zﬂ@ide q&ig@ﬁlﬁénlﬂ)%olpan ketazocine,
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. A prodteifgrnafla:any one of the pr ecedi ng clalns
wherein the prodrug is the formula: or a
pharmaceutical ly acce |l e salt thereof or solvate of

t he foregoing.
\©\/ﬁ\\\OH

or a pharmaceutically acceptable salt thereof or solvate of the foregoing.

6. A prodrug of claim 1 wherein the parent drug comprises a carboxyl group
and the prodrug moiety is bound to the moiety of the parent drug at the

carboxyl group.

7. A prodrug of claim 1 or 6, wherein the parent drug is a compound selected
from the group consisting of aspirin, naproxen, gemfibrozil, ciprofibrate,
ethacrynic acid, cinoxacin, pranoprofen, fenclofenac, miloxacin, oxolinic

acid, ticrynafen, ticrynafen, droxacin, flufenisal, furaprofen, furobufen,
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6 . A prodrug of claim1l wherein the parent drug

conprises a carboxyl group and the prodrug noiety is
whownd4207 t he noi ety of the parent drug at thePCHUKIIRY044746

group. 7 . A prodrug of claim1l or 6, wherein the

parent drug is a conmpound sel ected fromthe group
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aplaviroc, pirarubicin, lymecycline, cefoperazone, cloperastine,
thymopentin, piridicillin, sennosides, bimosiamose, and pivampicillin; or a

pharmaceutically acceptable salt thereof or solvate of the foregoing.
8. A formulation comprising a prodrug of any one of claims 1-7 and a carrier.

9. A formulation comprising an effective amount of a prodrug of any one of

claims 1-7 and a carrier.
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benzodi aaejutdom afethrOay dohistinalod codktre, MofpRindLyatdcofone,
conpri sing a conpound of claimb5, and a‘congound_
sel ect eGYFPHRTPIARS. 7V BPHODIPSIROKY gD PSRIBR dF19Eg]ac, ibuprofen,
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or a pharmaceutically acceptable salt thereof or solvate of the foregoing.

16. The method according to claim 15, wherein disease or condition is selected
from the group consisting of pain, fever, inflammation, ischemic injury,

and neuronal injury.

17. The method according to claim 15 or 16, wherein the prodrug is

administered parenterally.
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and neuronal injury. 17. The method according to claim
15 or 16, wherein the prodrug is adm nistered
w@arenseeal | y. 18. The met hod accordi ng to cl ai PCWVS2009/044746
wherein the prodrug is adm nistered intravenously. 19.
The met hod according to claim 17, wherein the prodrug
is adm ni stered intranmuscularly. 20. The net hod
acder di nye trethol acodrding towden ai7 nwhdrein peqodige isidministered
adm ni st ered subcut aneously. 21. The nethod according
to any %@Vﬂ?oug%i ms 14-20, wherein the dosage of the
prodrug is about 300 ng to about 2.6 g . 22. The
nmetllgod Jae arethiod gedoaditd @ichaid 17, wheeitithe fdrbdrug 6sdaeniaéred
the prodrug is apout 1.3 g to about 1.9 g . 23. The
net hod %@g‘r‘ﬁlﬂl?dg’to claim2 1 or 22, wherein the
vol unme of the dosage is about 1nL to about 25 niL. 24.
Theomet Mad meteo hehofding © odiailm wikreimier eodiug Radmnidistered
of the dosage is about 10 nL to about 20 ni. 25. The
met hod é\’:‘??Bg’B‘?Oﬁlélyto claim 23, wherein the vol ume of
t he dosage is about 1nlL to about 10 ni. 26. The nethod
accar di mMye methol atdmrdidg towkigbed 6f ddids YOR0Eheddin tHalosage of
dosage is about 5 nL about 10 nmL. 27. A conpound of
claim St@rpr%\d%ﬁﬁh%‘ttéb&%éi’ P@P“égée%pt able salt or
sol vate of the foregoing for use as a nedi canent. 28.
Use20f ahe arpod actoedin€loaidiin? 1 0% heteip gy d80R WE tHeghrddrug is
acceptab)l e salt thereof or solvate of the foregoing
f or thea%‘ﬁ&ga‘v’ctf)&]’@“éfg’ga nedi cament for the treatnent
of pain, fever, inflammation, ischemc injury, or
newsonalThe Riethiod accddind D10 2a o€ QPR Bk vEludiersf the@osae
phar maceuti cal | accegﬁﬁgl e salt or solvate of the
f or egoi gbPBl! Phdo phoy kt of pain, fever,
i nfl ammation, ischemc injury, or neuronal injury.30.
A kigt  f Qhe tdegholl heREdIBINHo cliim 28 SWRdREih @it vRlungodMhe dBYLRS s
inflanmmation, ischem %Pi njury, or neuronal injury,

conpr i sPAY A0 proiaberts? ™t ai m 5; and
25. The method according to claim 23, wherein the volume of the dosage is

about 1 mL to about 10 mL.

26. The method according to claim 23, wherein the volume of the dosage is

about 5 mL to about 10 mL.

27. A compound of claim 5 or a pharmaceutically acceptable salt or solvate of

the foregoing for use as a medicament.

28. Use of a compound of claim 5 or a pharmaceutically acceptable salt
thereof or solvate of the foregoing for the manufacture of a medicament
for the treatment of pain, fever, inflammation, ischemic injury, or neuronal

injury.

29. Use of a compound of claim 5 or a pharmaceutically acceptable salt or
solvate of the foregoing for the treatment of pain, fever, inflammation,

ischemic injury, or neuronal injury.
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instructions for use in the treatnent or prevention of
pain, fever, inflanmmation, ischemc injury, or
woeapos2b7 i njury. 31. A | ow vol une/ hi gh concenPCHUSINI/044746

formul ati on conprising a prodrug of any one of clains
1-5 and a pharmaceutically acceptable carrier. 32. The
| ow vol une/ hi gh concentration formulation of claim3 1
COIROr i SiANgt &r fie@@hatu@nodr pedva@htid & paindfeser, inflammation, ischemic
pharmaceutically acceptable carrier .

injury, or netronal 1njury, comprising a prodrug of claim 5; and

instructions for use in the treatment or prevention of pain, fever,

inflammation, ischemic injury, or neuronal injury.

31. A low volume/high concentration formulation comprising a prodrug of any

one of claims 1-5 and a pharmaceutically acceptable carrier.

32. The low volume/high concentration formulation of claim 31 comprising a

prodrug of claims 5 and a pharmaceutically acceptable carrier.
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