Dl PEPTI DE LI NKED MEDI Cl NAL AGENTS CROSS REFERENCE TO RELATED APPLI CATI ONS
This application clainms priority to U S. Provisional Patent Application No.
61/ 139, 22vof2nioesoen Decenber 19, 2008, the discl osure ofCwmhisednvioss7her eby
expressly 5incorporated by reference inits entirety. BACKGROUND It is
often desirable to extend the release tinme of an injected drug to increase
its duration of action, or to reduce its toxic effects. Formul ations that
are readily sol ubl e i nDIFEPTDIOIYLENKEDMEDIQINAS ;TS api dl y and provi de a
sudden burst of 10avail able drug as opposed to a nore desirable and gradual
rel ease of the pharmacol ogically active product. In addition, while

numer ous PROSIREPBRENCI DQREIATHE APFEICATIONShl y ef fective nedi ci nes,
they typically have relatively short duration of action and vari able

t her apeut i ¢ i ndbx.applisagion etaymepriaiity sorpt S Bravieiobadiatenh deplicationdia. de

controlle ended. 15rel e ceutical. compounds, but previously
ool osedotAdnas bE R B BT collheRE e P s hRTE B on e haBir obl ons
associ st echeWhpobatéd sy tGBNRI QY enftégh as achi eving an optinmal extended
release tinme, maximzing stability and efficacy, reducing toxicity,

maxi m zi n% rﬁ%rﬁoduci bility in preparation, and elim nating unwant ed

physi cal , BB(GeGBRHBEP, or toxicol ogical effects introduced by undesirable

20matrix mater 'p%% ?;t%rﬁgefs%ﬂ% '?c?le;}’ten& €1 8edd tiﬁe“&eﬂ Jéﬁgteaa %%érﬁi&% that

extend the hal exl strng pharnmaceuticals I nprove therr
t her apeut ite duradex of action, orVe ¢cdtioe &reoxiO¢ffgaio\HainnBtiond taaded r¢adilgase and an
enhanced t herapeutic index include sequestering nolecules at the injection

site or tHEURIgen Bre Herparuuaist 1atied eatidhy fed frovidre? pridPareltl cal , wherein
the pyedr Hﬂaﬂqgfe' Eésvﬁ) oSe 183 rﬁ&%@egigabqj@élﬁy%rgmﬁ‘ﬁéasé)gf fiet1 on and extend

the half life of t ug. The del ayed onset of action 1s advantageous in
that it abhowscaygitaiy actide pradubtiin addiodn, twhele pruosrany peplidr-based diugs
activation. Accordi , Lhe adm nistration. o rodrugs el jmnates

ol car FBnE e Bl stefv RGBS hu R A el S shOB Rk  cases
the ther apestios ah@98Xatdd theRPe @ @BEx. drug. 30Receptor recognition and
subsequent processing of peptide and protein agonists is the primary route

of degradat i onAofarigasf ateppisdeve heknpnadectiorprpddeepndioligd and PHersleli ndi ng of
the peptide drug to its receptor wll result.in bjological stinulation, but
w1 P sont Pk Renhtal SRR By Ytk Ry kR BHER SR ot

i nduced phaksaralioeyertdhiagah dffie: KOBKIR L LR adatheaschablochesuprpt | de or
protein. In accordance with the present disclosure, existing pharmceuti cal
conpounds 2gusViBeasepiEMalicsended isleajehimes Maximizing stbidity ¥l sificdsyt hei r

. . Al . herein K q
Can be” ot T nk R R R B P K R LB PR D G popt i de
to the drugwimed phiyyical, bivvhbmicat, batoxiicohadicad effeets inuexluesl ey welpditabéonmposi ti on,

(o oapl Lz e drug oL ihe ectLon st Lo ol sops L e genirol o
10i ncapabl;g. &fexisﬁhg 'bﬁﬁ{fﬂa@&lti@afs Binll tilﬁpfo%g %{Etilot'herapeutic index.

Mechanisms for providing extended release and an enhanced therapeutic index
include sequestering molecules at the injection site or the use of prodrug derivative
forms of the pharmaceutical, wherein the prodrug derivative is designed to delay

25  onset of action and extend the half life of the drug. The delayed onset of action is
advantageous in that it allows systemic distribution of the prodrug prior to its
activation. Accordingly, the administration of prodrugs eliminates complications
caused by peak activities upon administration and increases the therapeutic index of
the parent drug.

30 Receptor recognition and subsequent processing of peptide and protein

agonists is the primary route of degradation of many peptide and protein-based drugs.



SUMVARY I n accordance with one enbodi nent a non-enzymatic self

cl eaving dipeptide noiety is provided that can be covalently linked to a
medi ci nalwagerososier ei n t he di peptide (and any conpoun@cCiriusk@d/ 06871t he

di peptide) is released fromthe nedicinal 15agent at a predeterm ned | ength
of time after exposure to physiological conditions. Advantageously, the
rate of cl eavage depends on the structure and stereochem stry of the

di pept i deTabebirding af thegleptdodrut heits taceprgt Wwilbfestllnén Hiuklggapdtichdatisresent on

t he di peptide_that |nduces cleavage and, di ket opi perazi ne or

di ket omor PHOYHISCHBHFHR e Au0F RSB IAN R A REPEGFBI UK ERHISPY si ng a known
drug and I L t : A B QVi : ein Ais an
i o aci e e e P B B P 1 €

| i nked t oatdoeladcaigyith incoprgsent dischasurerexofting phamadeutibehcbripgtundecanBeand an

am ne of the.drug. The ami no acids of .the di peptide are se|lected such that
o on- Sz jditied R Resvrtufo fiaddisn wih e SofgtroinedrShte Slttes a
di ket opi pgs@giAgy.Of diliclkRéPnRERNGbIvAR ah b M RE&ESHY theli@dageadtivipndr ug.

251 n one enbodi nent an injectabl e depot conposition s provided conprising
a conpl exetraviatg self elegeng dipepide igcheidmedd foxnBr @mplex dian fynctignsegithari no aci d
or a hydroxyl, _acid: B.is an N-al kylated, anmi.no acid; i S a an am ne bearing
e i el St CGneri e Fhiet sl Fd R iR Rk e st st B2 depor

pol ymer | battedicd eranher, st ghen Sloatud thdt iddefribBiedandusR otk e pepibute is |inked to
Q through formati on of an am de bond between A-B and an amne of Q The
depot pol {psapableofdatesctiny With ifgeesPta- suffici ent size that the conmpl ex A-B-Q
is effectively sequestered at the site of injection or is otherw se

i ncapabl esgﬁv{ﬂd%fi acting wwth its target (e.g., receptor). Chem cal

cl eavage of A-B from Q produces a di ket opi perazi ne or di ket onorpholine and
rel eases the abtaocerddnegwithhobdhempadiiment a non-enzyontic o¢lf eldaviagdipeptideer a
predeterm ned duration. of tine afte m ni strati.on. 5l n anot her enbodi nent
brodrug dBPIGRITRIBYAEH TRheAmPeesr ke BRheadp dmepehiaal aeent ppBHAINGES ( o oxt end

the pepti dgepiddafd 8hy'csmpiuahl dakedo thélhi‘peft) ides iPRRGGEIOA 18l madiedyl Of
inhibiting recognition of the prodrug by the correspondi ng receptor. The
prodr lys dgent hospddétemaned lsngth of timerrtee Eypdseregh ehyallbkigalcasmdigioned t o
structureg that can be recogni zed t he receptor erein.the speed of
thi s chentdimtigshidyReferPiibdgte dadiheh B e B S ReNERTGlr ot i on
of in viVekigdpage eRmeacindaiso dihe @ﬁéxﬁ%ﬁlﬂbﬂﬂle@@&ie@ﬁbhﬂéip‘i@eﬁﬁﬁﬂthbn this
application relies upon an intranol ecul ar chem cal reaction that is not
dependent dipgptidebefi indussarleataeaiapd dikgtppinerazane orglikesoipgiphgline formatiothe pr odr ug
derivative | b | j nki ' ' e nt to an
active si e6%f£1§lﬁ0§%n§rgiacc?érr{g)l%gégog‘md%r}gad %ﬁ“ﬁﬁ?ﬁ%%‘?%@?&g&dﬁ é}ﬁgge enbodi nent
t he 130l pepidtde A-B ic proalided! WielbmuA G droarhin® atkldir@ihydloxgyadid asd Bds poSi ti on
that interferes with the nmedicinal agent's ability to interact with its
COrres ponaﬁ—ﬂbylﬁt@é SR aqq thapsdukegg to ﬁ?rnﬁ drug through formation of an amide bond

between B and an amine of the drug. The amino acids of the dipeptide are selected
such that a non-enzymatic chemical cleavage of A-B from the drug produces a
diketopiperazine or diketomorpholine and the reconstituted native drug.
25 In one embodiment an injectable depot composition is provided comprising a
complex having the general structure of A-B-Q wherein
A is an amino acid or a hydroxyl acid;
B is an N-alkylated amino acid;
Q is a an amine bearing medicinal agent; wherein the dipeptide A-B further
30  comprises a depot polymer linked to the side chain of A or B, and said dipeptide is
linked to Q through formation of an amide bond between A-B and an amine of Q.

The depot polymer is selected to be of a sufficient size that the complex A-B-Q is



one enbodi nent the dipeptide elenent is linked to the NNterm nus of a

bi oactive peptide. Subsequent renoval of the di peptide, under physi ol ogical
condi t i orsOant)/i8moshe absence of enzymatic activity, re®CoS300Ob871RCti Vity
to the polypeptide. 20l n one enbodi nent a prodrug is provided having the
general structure of A-B- Q In this enbodinent Qis a nedicinal agent,

i ncluding for exanple a bioactive peptide. In one enbodinment Qis selected
fromthe gffetivelyfsequstedat athior sienedsnjeaisi @tis oendisd ingipabik dfontemcdng est r ogen,
test osterone, and gl ucocorticojd, as well as anal ogs, derivatives and

conj ugat eylfgflmttﬁéetf%rgeg%qeﬁazﬂ AR micH dleappesm -8 Homi P epdrers 25 prodr ug

|l inked to ) r i : I di ment A
s an am e B e e e B PR et o

| i nked t oc@ttdhled nginnérorvernt pradeefmaed dmiatien bbtichehétemnAtBiand an amni ne of
Q In accordance with one enbodi ment the.chem cal c|eavage. half-life (t112)
ot ABfrom O Meanyng smBpdBIBLproR kAT VAR b o RAERIE R SAE St er

physi ol 0gh&alregadiitiotek A8 thdpaptine Bﬂ?fo%in'é BioRbiQNRale TROsHsEEHE o Qraospr i ses an
am no aci d sequence, and A, I}3) or the amno acid of Qto which A-Bis

| i nked, i sf mhivdngisdeshition efdhapiodrugdndthe kemespandiop eepepige the proBrugsom Q i s
at | east 81%0 uge %%icoqﬁluﬁ}n(laatw tbrf]:icﬂ nalpcgﬂt C(:)I'n te(r)t gpoost cézrgst e bien PBS under
physi ol ogl ca cohdi'ti"ons': y FRICSHS CEREOET MRt ATEhE B B8 sel ected to
i nhi bit eneyp@kéchbEiheas@gdr,oihdréia the Hed peMid dRnilida0 BdRelyorewaymes found in
manmal i an serum I n one enbodi nent A and/or B are selected such that the

cl eaviye Heipmming the tgpe of @setach doratipnpBg: vine biolegsa nelisyi Eiel melgedit i ons i s

not nore - . d .1 f-i - ole e sol ution

Compr &1 nio e o {Rf uh Gt AR Re M A halic R ARG Rbor? B0 O

at a rat ethwisenot Hgren2entfupsii edditiona bieerpic @sediteeqfor BRBmhed. pr ot ease and

physi ol ogi cal ﬁﬁndi tions relatjive to identical ﬁondi tions .in the absence of
I

the enzyne). ®REd VARYR 1S RIS gevplenthy linling g dipepids glepgat p

st er eoi SOpRf, LANE L@UsAhL Aladichial %?éﬁ%vﬁ%?ﬂ%ﬁé YinBIPROG BRM Spodimest (RO am no
acid in the D stereoi soner 10configuration and IS an amno acid in the L

st er ebd sodpeptodn cgulattiydround m te medesterhppeart pt & pbodenrdnat mfer&rassvign am no
acid in the L ster.eoi spner,.configurat.jan and B i,s an amno acid ip the D
2 er ol solfrRHTHIGRFAR DL Fhinsdife Salka R P asaPrratrr <o Erafh am no
acid In t Bge EnBdBMmeR tﬁ@ﬂ@%p%’@‘lérﬁéﬁt@i liﬂ&daa%eailtéﬁﬂus?éﬁaﬂﬁpﬁ@ﬂv@' inthe D
stereoi soner configuration. 151 n one enbodi nent the dipeptide el enent

| i nked t opetiglemSedbseianent rergeynl of hepshipeptide. andenpusietbgiel conglitions agdmer al
structure_,of . Fornmula 1: . herein. 20RL 2. R4 and R are independently
sel ected PFERTHRS OE‘F%ZJBM&IS%% EVs}{Yr F\egswor?s%i}l %Ylefi? Ay R%IP/PCP%S?QB al kenyl
(C1-C@ al kyl) bne(dadbddiiBerdlakrbdrbblis ﬁl&idé@h@xhk% theSehal {tiictued oKy ) CONHZ,
(G-C4 al l&/:g)com, (G -C4 al kyl )NH2, (Ci-C4 al kyl )NHC( NH2+) NH2, ( C0- C4

al kyl ) ( c3Qcdn &iig phpdignent Qienmedicnak peont.aoclgging deieadeplq 3 bipactiven- c4

R e
consisting of thyroid hormone, estrogen, testosterone, and glucocorticoid, as well as
analogs, derivatives and conjugates of the foregoing, and A-B represents a dipeptide

25  prodrug linked to Q through an amide bond. More particularly, in one embodiment A
is an amino acid or a hydroxyl acid and B is an N-alkylated amino acid linked to Q
through formation of an amide bond between A-B and an amine of Q. In accordance
with one embodiment the chemical cleavage half-life (t;2) of A-B from Q is at least
about 1 hour to about 1 week in PBS under physiological conditions. Furthermore, in

30  one embodiment Q comprises an amino acid sequence, and A, B, or the amino acid of
Q to which A-B is linked, is a non-coded amino acid, and chemical cleavage of A-B
from Q is at least about 90% complete within about 1 to about 720 hours in PBS

under physiological conditions.



consisting of N, Sand 0, or RL and R2 together with the atons to which
they are attached forma C3-Cl2 cycl oal kyl or aryl; or R4 and R8 together
wi t h t he woena/asesodhi ch they are attached forma C3-C6 egrlusadorpbsg7il

R3 is selected fromthe group consisting of Cl1-Cl18 al kyl, (C -Cl18 al kyl)OH,
30(Cl-C18 al kyl )NH2, (Cl1-C18 al kyl)SH, (CO-C4 al kyl) (C3-C6)cycl oal kyl,
(CO-C4 alkyl)(C2-05 heterocyclic), (CO-C4 alkyl)(C6-C o aryl)R7, and
(C1-C4 al kyl ) ( GBere%enhigtdemenarsd hid Brard¥elard tR3nHibigehdyetatisicldavideeofahons t o
whi ch they are attached forma 4, 5 or 6 nmenher heterocyclic ring; R5 is
NHR6 or ORBslmsplide ﬁom& bESENRSH OB RENAARAEN 18Rt KePIRFTPPimENtt ons to
whi ch they alsrdt LBShECe O5R dathe Alefasb nRIHRE! RS RORCYGH PBShAK: and RY
is selected fromthe group consisting (% I n anot her

enbodi nenphyshdogicgephdidensis exwembrd tihank@do fodd theeslemedgechatfalifeadeB foonpri ses a

whereih & ioR IR AT e Rt e e S R RO B FPEYT he ot oup
consi sti Ngc@f ath ratd meAShad BY FasteF2n b Srabk@MFIDPH ﬁlg%s@-hﬁd’ 1)O0H, (C1-C18

al kyl )SH, (C2-C3 al kyl ) SCH3, (G -C4 al kyl ) CONH2, C4 al kyl ) COOH, (G -C4
al kyl ) NHzphxsmlomalrsaqhmyns) m}a@(vmmydmal e@@ht@znsan klgﬁla)bémﬁeétf@;ﬂmmtkyl )

alqlzyIC;l( %f,@-)eh Y (l)rgfr:rill 1A O(ggrgé eéjfo 4 P{W]l)))égere@isg Oelr%w 1§ur tieornel n W is

a heter oalmmnfieeé;@ﬁtPMyEmaaﬁﬁ&tsgAqgan@mmﬁ &did noheD MereSsener 0, or Rl and R2
together with the atons to which they are attached forma C3-Cl2
cycl ofld kyFenfrgurationang Blg aﬂ@g@l@m@cﬁd Vi thp Lt Yraeoismer qopfigpintan t Mespm®oar e

attached I roup
conei ot 1 ng i iy Ry 2¢l et e sqigin T SR BT SRR I e

al kyl ) SH, B(1§Bn %1@ deyd i)l(tﬁBDC%e)recﬂsd»mm doyifiguia@on. G sabieydxp iP5

heterocycll al kyl) (Co-Ci 0 ar and ) (C3-C9

het er oar yfy %‘i’hnﬁﬂts gél ds pBanpRercitkin thy Pr?¥ecr%so@.{{1?5r?€n§1%ur%‘?rbw({%é&anare attached
forma 4,255 é@fdl@tﬂ@m%re&%rﬁ&%ﬁﬁ%ﬁlﬁuéﬂ ng; R5 is NHR6 or OH R6 is
H, Cl1-C8 alkyl or R6 and Rl togethef wth the atons to which they are
attach%d form & dne @nbndlrﬁenmhm@lpeptgteeaﬂmﬂmkeduong@ madidinal agent R7 i s

sel ected fromthe group consis dro Cl- 18 al kyl, C2-C18

al kenyl , E%P@?Séfg %éﬁﬁ‘lmg( r%h 12%(;‘ %4 al kyl ) NH2, (Co-C4

al kyl) OH, and hal o.

R| R, ?3 O
N §~ |
Rs
0O R K
wherein
20 R1, Ry, R4 and Rg are independently selected from the group consisting of H,

Ci-Cys alkyl, C,-Cyg alkenyl, (C;i-Cis alkyl)OH, (C;-Cys alkyl)SH, (C»-Cs alkyl)SCHzs,
(C1-Cy4 alkyl)CONH,, (C;-C4 alkyl)COOH, (C;-C4 alkyl)NH,, (C;-Cy
alkyD)NHC(NH,")NH,, (Co-C4 alkyl)(C3-C¢ cycloalkyl), (Co-Cy4 alkyl)(C,-Cs
heterocyclic), (Co-Cy4 alkyl)(Ces-Co aryl)R7, (C1-Cy alkyl)(Cs-Co heteroaryl), and C;-
25  Cyp alkyl(W1)Ci-Cy2 alkyl, wherein W is a heteroatom selected from the group
consisting of N, S and O, or R and R, together with the atoms to which they are
attached form a C;-C; cycloalkyl or aryl; or R4 and Rg together with the atoms to
which they are attached form a C;-Cg cycloalkyl;
Rj is selected from the group consisting of C;-Cys alkyl, (C;-C;s alkyl)OH,
30 (Ci-Cys alkyl)NH;, (Ci-Cyg alkyl)SH, (Co-Cy alkyl)(Cs-Ce)cycloalkyl, (Co-Cy



DETAI LED DESCRI PTI ON 5DEFI NI TI ONS I n describing and claimng the
invention, the followng term nology will be used in accordance with the
definiti one 20808b@st h bel ow. The term "about" as wegdSh@9mbsTinmeans
greater or |esser than the value or range of values stated by 10 percent,
but is not intended to |limt any value or range of 10values to only this
broader definition. Each value or range of values preceded by the term

"about" i slk&l)@0- Cﬁlﬁcﬁﬂdeﬂ:hbp (EncuapabeCs g aeyihiddande (@ ;- @I alkﬁ@((&t(&t ed absol ute
val ue or rang eB& val ues. rein the term"am no aci d" enconpasses

used h
any ol ecOfigod %‘Rﬁ%‘i’&%?%?ﬂé%"ﬁgl Ralear B otyFh hignats agheddPBRas; wher ei n
the am no %pg %!ﬂeﬁi’c?cl ps are attached to the sane carbon (the
al pha car on) a opti onal ly may have one or two further
or gani ¢ substi RumtJHRsAnOHn no acid can be designated by its three letter

code, pne letter. nape of |de chai n. For
exanmpl®, an unﬁéﬂsﬁﬁ(ﬁ g lﬁéﬁﬂgﬁ%ﬁn&gﬂﬁ eéﬁ%d“ﬁ“@ﬁ@f%ﬁé)?&ﬁ]éﬁb GUp ™ at t ached to
the al phaagRhB®brinsa 4,87 sBFAmefB6 IRRGSARAC ridk; arfy Cl ohexyl . " For the 20

pur poses of the present disclosure designation of an amino acid without

speci fying i tsRsnSeﬂﬁbfstﬂdefmrEtheﬁrD@ ¢qmt81§hnlgdfﬂ@néﬁ2fbrrpass gither the L or D
formof the am[ no g? er efn&eslmeng ?1(: gf%eytlﬁ% elteu I’egt hnlﬁe%\/ﬁle meciq cmzrﬂea er?tst ance

where an ami no &gl i'ghat € ree de"458 M ncl udes a

super scri pémpiikEbarcofnpo@nd hdvyise the gesdigibuacaleséFramu: i s i ntended to specify
the native L formof the amno acid, whereas the Dformw || be 25specified

by |ncIu5|on of a | ower case d b £ he ree letter code and superscript
nunber (i.e., dLys-1). d h rei he term "hydroxyl acid" refers
to am no acids that have been | ace the al pha carbon am no

group with a hydroxyl group. AsRste her/e he term "non-coded am no aci d"
encorrwsses any amino acid 30that |s%20R amkd-isonmer of any of the

foll ow ng 20 am, no. aC|ds Al a, Cys, GQu, Phe, dy, H's, Ile, Lys, Leu,
Met, Asn, Pro, “&I" Arg, Ser, Thr, Val, Trp, Tyr. A "di peptide" is

the result of RheRzl RNKROR; & nﬁfép@ddéhﬂ @é]&d%@dﬁt@ﬂndh@@ro@ﬁc@ﬂl@ﬁﬂlghﬂ@{ oxyl acid
to another am no acid, throug fQ1 ﬁ)@fl de bond. used herein the term
1flup B

" cheni cal CeleadlyeC2%bs @h@nYé,r@ lr)O@béCgﬁm 41]@H)SH (CefcoHpASESS, a

Q(r)lgm'e(r:];?/”ﬁ%ﬁg 51%91%{)&%1% a‘b?ﬁggé pe%{](‘gbe“ I)e“gt Fg\égl \mlt cﬁ are

capabl® 0ﬁlk@I&HH(l(N@Izé)l\tﬂzo{@bgljpakylﬁ(ﬁﬁ&tcybmaﬂdyl)r moa@ﬂdlbyl)(oa Gsi vo. As used
herein a general reference to de is intended to enconpass peptides

that havelfg@ryslice @m%&ﬂa/rlﬂd%%l%xl)Ri APl exhstproarylaandfino aci d
sequence g%sa{%%yrigéf: %%‘é hﬁlkﬁf Al W”lsrh%e%é}b%m]sgle!céd' fbtn‘? gg‘ii%l})ﬁr’r enconpass

st andard é N and C termnus as wel espondi ng
hydr oxyl ewisttiag of Ne Shind €, v Ry andiRgltagethar wﬁhnI%qiolmdtmg'hﬁhttlmyrﬁrﬂal am no

ST R SIEON T T IR R RS L R
conpra@i Ngredkaded!form a C5-Cs cycloalkyl;
Rj is selected from the group consisting of C;-C;g alkyl, (C;-Cg alkyl)OH,
(C1-Cys alkyl)NH;, (C1-Cyg alkyl)SH, (Co-Cy alkyl)(Cs-Co)cycloalkyl, (Co-Cy
alkyl)(C,-Cs heterocyclic), (Co-Cy4 alkyl)(Ce-Cio aryl)R7, and (C;-C4 alkyl)(Cs-Co
heteroaryl) or R4 and R3 together with the atoms to which they are attached form a 4,
25 5 or 6 member heterocyclic ring;
R5is NHR¢ or OH;
R¢ is H, C;-Cg alkyl or Rg and R together with the atoms to which they are

attached form a 4, 5 or 6 member heterocyclic ring; and



15group which is non-native to a naturally-occurring am no acid, regardl ess
by the neans by which it is produced. Exenplary nethods of producing

acyl at ed woi2nm/meiods and acyl at ed peptides are known i nPCimasasw/0esvd1 i ncl ude
acylating an amno acid before inclusion in the peptide or peptide
synthesis foll owed by chemi cal acylation of the peptide. In sone

enbodi nents, the acyl group causes the peptide to have one or 20nore of (i)
a prol onged haRf id defeetedriramh thewraip amsis(ing df kydiledemy Eg-Conaryl, 65-Cagtion, (iii)

an extended duration of tion Y n, I oprov resi stance to proteases,
Slch as. Doen: Carfer oy SR Hodbeth o BRAOR AR i g pept ! de
receptor. ,jvo ,ﬁﬁ?HﬁSd herein, an "alkylated” amno acid is an amno acid
conpri si ng gn al kyl group which is non-native to a naturally-occurring

am no acid, regardless of the 25 nmeans by which it is produced. Exenplary
met hods oPEIAJHED DES@RKYTII&MNd ami no aci ds and al kyl at ed peptides are known

in the art and.j I al kyl ating an am no acid before inclusion in the
peptid% or pepyﬁﬁi&gﬁhﬁﬁ%sis foll owed by chem cal al kylation of the

peptide. Wthowu dheiivigg Ard Elafrind e BaEdtionHha Folldvaas Yermidoldsy Wl beved t hat
al kyl ation of peptides will achieve simlar, if not the same, effects as
acyl at i onugst iBEedvedanep witidbe defingtionsgeplioghdstped hal f-1ife in circul ation, a
del ayed onset i a nded t f t n,..L.nproved

resi stance to g?%?%asg@?“s%E%éggegﬁb@?%ﬁ%%ﬁﬁa?ﬁé?%%é%%p%%SE%%gpat a

medi ci nal raagent viletdtded be @ péoes, but is not inteAdedus éhih@tyevalye dhangesstm
"prodrug" is defined as any ound that undergoes chem cal nodijfication

. conp
bef or &) exKiBrt Prrgly s Hsﬁ%dreﬁﬁ%f@rqggmc%@e\faiwrg?nge of valugg prrsetrdiierte? n, the
term” ”Edte%”'%o&@ﬁ_rhﬁs%"m{eﬁ&e’if i e%?oe@'{)g's B OGHGRE Y BF bV GarSd DRLARCE OF

substances that nediate their e through interacting wth a receptor,
5and for panposesgobf tdheespr esent di scl osure nedici nal agents are defined as
i cl ear. hor nones

conpounds falling into .one of four classes: . nu

and’ der i vat | ved® e Srin 15 Ry ingcs G0 A aHEP e AN S G B Zbased
hor mones gad adfhé ¥t ¢a¥BSeyl functional grodrps K RLEhABe Whinbiad th®ogiiags of 4-helix
bundl e proteins, including for exanp?e 10growt h hornone, |eptin,

er yt htdpoegwupnarectthdey tg thermamatcarbgnf(thetatphe cohooh 'Hee dpi8R)arkond i nt er f er ons;
and. ﬁ. ﬁlood clottin fap%grﬁj inchggh€g Jor exanple, tissue

pl asm nog8R LY VAV JREC PREA) Y ORREPY I gNIC SURSHESP S v AR PR EEBPC I X, As
used her ebékignatddus) iGathrdd 0EtERREde, bfie Rt OFIRUAUNTDRE e By BIRUMGNG 6F it S
15correspondi ng receptor, will directly interact with and control the

expr essi ofid®£hyenbes examrie. aERapgiakasmongil earprisBierionis o herde Ul hyr oi d

hor none, rticol ; NS, VI ] Qo vitamn D. As
used here%%gggfgg%é%&%gimPgﬁ%ﬂ%%ﬁggﬁpggﬁﬁgggrg%éégﬁggénaﬁgﬁg%nds wth
speci 20 c pwipesyloEshel preenhdigéloairé dedi gnatibmbeamahinorcidow diauie s peifyigatsef f ect
(either directly 20or indirectly) in a cell, or on the cells and/or tissues
of the ho gttsre@gl&-élﬂptgyﬁs intended to gnggmpass either the L or D form of the amino acid, or

a racemic mixture. However, in the instance where an amino acid is designated by its
three letter code and includes a superscript number (i.e., Lys"l), such a designation is
intended to specify the native L form of the amino acid, whereas the D form will be
25  specified by inclusion of a lower case d before the three letter code and superscript
number (i.e., dLys"l).
As used herein the term "hydroxyl acid" refers to amino acids that have been
modified to replace the alpha carbon amino group with a hydroxyl group.
As used herein the term “non-coded amino acid” encompasses any amino acid
30  thatis not an L-isomer of any of the following 20 amino acids: Ala, Cys, Asp, Glu,
Phe, Gly, His, Ile, Lys, Leu, Met, Asn, Pro, Gln, Arg, Ser, Thr, Val, Trp, Tyr.



receptor” is a nolecule on or within a cell that recognizes and binds with
speci fic nol ecul es, producing sone effect (either directly or indirectly)
in the ceWwD.2010/080605As used herein a "non-glucagon and neoTiusseoioss711
pepti de-based hornone" is a hornone that conprises a peptide sequence, but
specifically excludes insulin, insulin 25derivatives and anal ogs that
specifically bind to the insulin receptor, insulin-like growth factors
(1 GFs) and gl uaagipepadgias trremeswit gahé linlege of an alphd hairicedcid oif aheaiphd y" as used
herein relates to the simlarity between two or npre sequences. ldentity is
measur ed BYraxVjiagidig pAECTATE i) T eReftd RRISF B Bues by the total nunber
of residues an i rcent age.
Thus, two copiggmﬁ%igﬁg%gwgt%ﬂedggﬁgH5538%%;gg%aegﬁgg%%%ﬁggégg?ﬁf wher eas
two sequenc®sifab&t amavenzymaie ragdtehndiedt e¢sutin &) thaddiakagne,a @wvaleobst i t uti ons
relati¥e to angran t her have a | ower degree of identity. Those skilled in
the art wF™FELP0Efi ze that several conputer prograns, such as those that
enpl oy al gorit mbﬁ&&ﬂe?éptﬂe/\%fefsaa bg tideQ GRHichirb GRFIIM of S&aFt aToOl ,
Al tschul et al 1993 Bi ol 15:403-410) are avail abl e for
det er mi ni hi@lcgmlleﬁccé in digretandior in vivo. A¥meed karemn’ aggeu@abmfﬁrcmea@ ed peptide" is
directed to those es which h ogi c CtIVIt agoni sts or
ant agont PR B SEh L GRoH & hsPAR Py o flGRined St e (g 0ng & P
recept or SteaﬂﬁdllCG&péﬂa&@I@ﬁnaﬁ‘hﬁthca@ b us RGURRIGAatindathe STAAIRS alind fagd 40%
sequence identity (e.g., 45% 50% 55% 60% 65% 70% 75% 80% 85% 90%
959 W t hisdhtendesto eapempyss sandard agiinagidt (ISEY 9 Noermipus anpel as a

G b1 seo T BRSO e VIR R tobSibRe\Sherly B 50 1
NO 52). iffecienmlifigl teagoprissupentidapiloyp it ples of the tamirabupbotyljgept | des

related in structure in their NNtermnal and C-term nal regions (see, for
exanpl e, %Aerwood et al., Endocrine Reviews 21: 619-670 (2000)) Menber s of

this group i nClA‘éQl‘seecﬁllérelﬁl H@‘Qgﬂﬁec‘i el A8 dcRERPLA 985ho afé?d(‘ﬁﬁﬁ r1 h Hor mone
Rel easi ng Hor none ( GHRH; 8), vasoactive intestina pe tide (VIP;
SEQ | I NOgrosp)whidhi ltSllllIOtl-alIaSIVfﬂ.@ aalmbemyllﬁ{oecmlylng ameroarcid, vegardigsspolthpept | de 27

( PACAP- 27

e de histi ol guci ne ._peptide
b ot df nemSERTORIRE ipptic Bk trismia sahot of P Bl bl NG, ' 5).
and anal og§ds SRf dcyRkdMRPLiOEs HORhIRIESe Wlahd WR1EdR abylaBng 8 athinodacid, 7, 8, 9
or 10 amno acid nodifications relative to the native peptide. As used
her ei n, th@fOteemﬁhuSlphm tbﬁ@éntthlec@meptléﬁcwﬁteaﬁIfell@mdrbsecrhemlm pedesonaely of

20t he staﬂga (quWaceutl s, such as O%Eﬂﬁﬁsv§8&§%fed sal i ne

reier
sol ution, MAFBU enu @F§H§O§E%ﬁ@ g“ﬁ%ylgpyﬂa?ngor enul’si on, and
vari ops t m@@éioﬂl(ﬁ) a/\@bldnrggd agemesln cllaglatied, Miiph aaa@dmmaﬁ&eﬁorgmm) @h the
agents approved by a regul atory agency of the US Federal government or

| i sted m%%@egsiumﬁ@pnaé@@w &iv wlwequfeaﬁﬁaﬁ%ﬂ@pr@tﬁ@ewp ahRBAY. 25As
used herej \iﬂﬁx&ﬁé IS@ﬁ@R Q%QMQHQ &ﬁ% Iﬁgggﬁf "PBS" refers to

agueous so u |on co un1ch orird um phosphate. Different
formul ati ons oﬂsBBSH&ﬂenkmnMMkﬂﬂw&hmﬁmoakﬁhkemamundémdemipﬁmngéﬂr pur poses
of this i%%;Ptlon higkghrase ‘'standard PBS' refers to a soITtlon havi ng

y {50

have a fi LOHR &1 PO verg 7 NHrNboaccuign e NiBR Gsidhreatdless of the kc1, and
a pH 8 7nRads 6y whnASis gﬁﬁqc&ier@eﬂlpm@ k@i dls R BRIABRE UL EAL ¥mfecept abl e

salt" refers to salts o ounds that retain the biological activity of
t he par enaads)atpim}qyiateémdpums efe lanoevnnotthdsirpmljinclaling adryl gingemvinsao

undesirabl e n the co nds di sgl os herein e capahl e of form ng
oG andr e pRRRY oy BHTTRPHAS B SeRie SrifsnaaToredhf HETRRY or ear boxy!
groups or a]ﬂ?rﬁﬁ@ﬁ oﬁth@‘plzﬁtﬁdet h@itB6@-being held BhAKFRARMI: GRblY i3S 6ERivad! e base
addition salts can prepared frominorgani c and organic bases. Salts

derived fﬂ@hﬂllkﬁléﬂglaﬁf pepbidsewill jahigvadeniby, wagt be serarmbicets appgylatéandifum
pot asg) umy, | | gﬁ&e‘é”ég ﬁg}iﬁgd(]!éﬁ‘g@g &%&llﬁle'fﬂ ?é‘uﬁ‘l o ?gg&'{l“ osn%%t oz acBoitlahS derived

fron1organ| ases are no ﬁrlnary,
extended duration of action, an improved resistance to proteases, such as DPP-1V, and

increased potency at a medicinal agent peptide receptors.



secondary and tertiary am nes. Pharmaceutically acceptable acid addition
salts may be prepared frominorganic and organic acids. Salts derived from
i nor gani cwacht@sbdess| ude hydrochl oric acid, hydrobrom c &cirdis2enlobsmi c aci d,
nitric acid, phosphoric acid, and the like. Salts 10 derived from organic
acids include acetic acid, propionic acid, glycolic acid, pyruvic acid,
oxalic acid, malic acid, malonic acid, succinic acid, maleic acid, fumaric
aci d, tartaricAaakel hereiny the tam ‘Ghrodregizisidefiagd &, angiconmoiued thai ehdengvaslel i ¢
aci d, nethanesul fonj.c acid, ethanesul fonic acjd, f% ol uene-sul foni ¢ acid,

sancyncdaf@inaa mediTieation befase exubiiiag ifs phagiagological ¢fcky "t r eat i ng” i ncl udes
prophyl axi s of Athe. m&hfehet&ad*rg&ﬁ&g g&gg‘:%@érg EPDbio Rflcahg 89@4' on of the
synptons assocl ate a speci con t| on d preventing
or elim nauhstagccsan hbstymges olr mediate theigsflastatirdngh mtcraa:mg with e c¢depet, armunt or

a "therape eff tlve " of a.drug refers.to, a nont oxic but
suffic enfm‘ifi Oéﬁs HFEF& g@%?%f“&?&“ﬂ% gf‘éﬁ? ?rgdie@?ffde%gtcomﬂ‘?b}n unt
that is " gjlﬁ@gc{qﬁd/&le Witblir d&kys: f rom subj ect to subject, depending on 20 the
age and general condition of the individual, node of adm ni stration, and
the like. Thus] Illlclqashwmonali @m&@erp’@gmwh@re@fo speci fy an exact " ef fective
amount . Hovever . an, A ORE hal & Bl eI AR ! ANk LAdivi dual case
may be determ ned)nb%/ ordi narypslk s ng rout i ne

experi ment at i oB. préeenstveiEhiih theadise B @/halix baB@AB prdicihs, ildledgh fdrkea@pienment ar y
canal but by sonme 250t her route such as subcutaneous, intranuscul ar,
i nt r akdi narowth homanealpgppsythropoletinagolprsesinpe pEl e agRTsA s 64 o)

"modi fica r 0 a substitution, addition or deletion of an am no

aci d, andallﬁér)l@ferf g(;slﬁég cf5t| tution with, or addition of, any of the 20 am no

aci ds commonl y4ﬂo:1umzlc1bnmlgtfamnrspmolmé1ntgsfpr aanpdd, ltisase pizhsyrpn@@ln aotivators

non- natur? Qccuryi n am no Com"rerm aI sources of atypical am no
. i

acids inc 56“@?}‘5% 2qtefr Y Eha ukee, ChenPep Inc. (Mani, FL),

and Genzyne Phag %@&ﬁ&@rhﬁ%‘"ﬁuél@ﬁ%&h@ﬂ@qs M@%m &‘ir)(ﬂh%h@lrﬂoﬂﬁd@&itgs nmay be
purchased from comercial suppliers, synt he5| zed de novo, or chemically

nodi f l®ed oorraddeonding iczeptof, rvulhdn‘ad:tu}rmtdra}ct @\ad:mnmcngtr@lrthﬂoxmcssdm ofAmi no aci d

nodi fications .i de |inkage o n_am no con ugate noi ety, such
roh hyar o DN B BOe) fafiitns S GRBhi ber *cher cai

der| vati z Iu'c@crbrﬁkfoﬁsneﬁfﬂg@@s afdidgens, vitamifiA W%tﬂﬁh% n an am no acid
"substitufion" refers to the repl acenent of one anmino acid residue by a

di fferent am nésazé‘?chhqf@lgladluf@ept@ s gseeledide &nahrecvgféZQS@nﬁqbﬂ@én&g@r vative am no

aci d substitution: is defined.herein as exchanges wit ne. of tl11e
" speciTic mo ecules ma hi ﬁf mté/\ 1nterﬁ1¢ o1k pro s &5qme & ectI (I%I ﬁeir 1rect
fol l ow ng fi've group I~ Sma I nonplar or’s

resi de@s: ofndired®8f) in J héll oPbR thedeYls and/or tlssues of the hosP@fg&msrrﬂ@ga&dIMHry Chal’ ged
residues and their am des: 10Asp, Asn, GQu, @n; Ill. Polar, positively
charged r ESERfQBE I8 apqiolljecu};'r@n oq_\yghm@cﬁ]rltﬂpﬂt ﬁ@:oggz% and binds with specific

molecules, producing some effect (either directly or indirectly) in the cell.
As used herein a "non-glucagon and non-insulin peptide-based hormone" is a
hormone that comprises a peptide sequence, but specifically excludes insulin, insulin
25  derivatives and analogs that specifically bind to the insulin receptor, insulin-like
growth factors (IGFs) and glucagon superfamily peptides.
The term "identity" as used herein relates to the similarity between two or
more sequences. Identity is measured by dividing the number of identical residues by
the total number of residues and multiplying the product by 100 to achieve a
30  percentage. Thus, two copies of exactly the same sequence have 100% identity,
whereas two sequences that have amino acid deletions, additions, or substitutions
relative to one another have a lower degree of identity. Those skilled in the art will

recognize that several computer programs, such as those that employ algorithms such



| V. Large, aliphatic, nonpolar residues: Met, Leu, Ile,

Val, Cys, Norleucine (Nl e), honocysteine 15V. Large, aronmatic residues:

Phe, Tyr ,wonrpio/@e@syl phenyl al ani ne As used her ei RCThuS2@pef0687al term
"pol yet hyl ene glycol chain" or "PEG chain", refers to m xtures of
condensation pol yners of ethylene oxide and water, in a 20 branched or
straight chain, represented by the general formula H(OCH2CH2) kOH, wherein k
is at |east BHASMB@Q& Lanal Alignintear Sedrelr AcdleAitzaiui exl. ({He3)tleMuliBiol.nt ended t o
i nclude p nmer et hyl ene gl ycol with an average total nol ecul ar wei ght
sel ect ed 2%%@% ﬁb(%raé%@éaﬂa?leg@bdeﬁm@ns@%ﬂ%a@cléﬁ%ﬂtw Pol yet hyl ene gl ycol

chain® or "PEGrfOghg™ lu%agﬁﬁqla't&i ﬁzegﬁﬁé"ﬁéhir?&ed“aottﬂoﬁet&? & l%léh’fllfnlex to

i ndi cate the approxi ver age nol ecul ar wei g ereo For exanpl e,
PEG 5, OOOb(o'fdgld%E@:t)vmye(ﬁmg)nnsms uinyazbhiptse ateanyl ope ok rrmhaohthhgiucagara t ot al

nol ecul ar ut 000.Dal t ons sed herein the
Lot m "bogPiar B LA Rt pedbia had EoBPis b R acifactsate HACBBSH o {1 ed

fromi ts Rt 408 %q@&&eQHeﬂtitf'k@ %"945%}311%%5‘%"6@@@ 68ba G0, 354, Bod084%e
ide" is a polypeptide that has a PEG chai n

conpound. A’ &;f%%l ated poly
3OCOV8.| enb0%, dithet teh@ %@IOﬁpetpftelgiI@agon (SE A Nfgel), lfr@rvel n a"linker" is a

bond, nDIecuIe o r ules t hat,. ities to
one anot h&r? t?_l n elgls(gng?y n UYC %‘6 I ma &si%%@l‘%é?? ’tnﬁ We EIP fent| ties

or may furSH@IDNPEY, ramlvamlpez tSE(EQJgQJ(D*ﬁEK) @ﬂaﬁ%GﬁP@SE@@DQﬂD* §2)es to be
separated from each other. Labile |inkages include photocl eavabl e groups,
aci d- I&bi | e noiTBe fesm, " ehiagon wpFIfamity| isfare nefQuR AL peRsides e groups. As

used herek?uc@uregé ﬂ%g{r N-!tesrm"i‘n ﬁ{b%rrﬁjﬁg% 1%h£‘ sete"‘ﬂ)r% mﬁHﬁl‘ t§he?\%<gﬁs gntly 5

bound to one an rviaal “used ent any
qual i fyi ngl. Immgumngexem@ﬁpaﬁsﬁefﬂom@(DOO)hoMBdubroﬁ tlamgrduphlmimm diers. A
honodi ner conpri ses t wo |dent|?}ﬁeﬁ1éubu |ts wher eas a_heterodiner conprises

two subungiSagdelatrdrneatidesais W Hsmene Bricpting Harmaomss Hally
simlar tQreng ﬁ@ogﬂ%ﬁsoagp@e Tk fhal G5 &ﬂembkyﬁg HeHEds) PinGaky be from 1

t hrough 6, as used herein 0 repr sents a branched or 'linear” al kyl group
havi ngp f ranlnnghee ¢3@1ash<act$\p@ogﬁ)pbqtepudeb7§r(PdfCAd%t%D$EQtIBﬁéO SI(yppapatie Cl

"co” pr opyl Rt yiotiEins DG hS @B isi Py P RN eSO BT And ¢ ne

l'i ke. Thegt@edsSHEIENO: QSIS?%WanaB’?@H@h%tﬁe@@ﬁc&@%’f&%l&15 {001U9h36 as used
herein, 15 represents an olefinically unsaturated branche I i near group

havi ng fr6m.?, 7.08.0m 19penng ped mnmw@?re@éwam]ﬂw@ﬁﬁe Hﬂmﬂldat | east one

doubl e bond. anpl &5 of h ncI 1&Le 0ot ted

1- propenyl, ZE%r ggeen elrel{l %ﬁ% Eﬁ%zp%ﬁ%ace ybu?egaa ec Her (gil 8:#-{2)
1- but 2oy t}{e—sfaﬂaad(ﬁﬂafﬂr&)euué’@xaﬁyfs, SURANE @@Mbsph@féd:)utfﬂéfbcﬂ sahﬁe sodd@idie term
"C2-Cl1 al k%/nyl wherein n can be from2 to 6, refers to an unsaturated

br anched ®iter sHEEYIORT BiGh ah&1%'PWQV&qu@FnW?t@E@ﬂr?nBﬁ?l%r@nﬁtVélﬁ%uséMEPsé?c | east one
triple bopdy ?E&g@iﬂk ei’h?fer légs% &E&ﬁ{?&sﬁé I[yq)qhﬁf &%Lts%h? oy 0 b%m ted to,

1- propynyl, yny and the |ike. As
used her erdgutaltt&ytagemy oﬁlthel Us Feﬁ@abgdverrmdmnnohst@i mtlheyIcSI E’harmaxrdpexafoﬂ icring
25syst em havi ng. one cEwo aromatic rings including, but not limted to,
pheny| , useinanimals, 1nclu ing humans.
25 As used herein, the term "phosphate buffered saline" or "PBS" refers to
aqueous solution comprising sodium chloride and sodium phosphate. Different
formulations of PBS are known to those skilled in the art but for purposes of this
invention the phrase "standard PBS" refers to a solution having have a final
concentration of 137 mM NaCl, 10 mM Phosphate, 2.7 mM KCl, and a pH of 7.2-7.4.
30 As used herein the term "pharmaceutically acceptable salt" refers to salts of
compounds that retain the biological activity of the parent compound, and which are

not biologically or otherwise undesirable. Many of the compounds disclosed herein

are capable of forming acid and/or base salts by virtue of the presence of amino



napht hyl , tetrahydronapht hyl, indanyl, indenyl, and the |like. The size of
the aryl ring and the presence of substituents or |inking groups are

i ndi cat edwbyotesd@nati ng the nunber of carbons present. PEDrUSeooaop87¢]1 t he
term"(Cl-C3al kyl ) (C6-Cio aryl)" refers to a 6 to 10 menbered aryl that is
attached to a parent noiety via a one to three 30 nenbered al kyl chain. The
term"heteroaryl” as used herein refers to a nono- or bi- cyclic ring
system comlﬁcﬂblniamlgathgroops dvgroapsosimilactheiettgs and cont ai ni ng at |east one

ni trogen, oxygen or sulfur atomin an aro s[aiflc rji ng (Efsue of the

heteroaryl ri nB YAResticallppecerigble bare aidan 8 FALbOPTEpTR TRB! gr oups are
i ndi Cf?t ed; 14?5}‘ irﬁ?%éﬂ“&b&s@? SRRy erﬁHH&%ﬁm@%@&%%eluE@B %2%?' e, the
term " (Cl- Cl Coheteroaryl)" refer n%nb

het er oar ybxantrpalt on]sf aitdiwae hedassimng ligan@endmmonieiry cvlucamaamhmagrmsium satsrber ed

al kyl cha ed herein, the ter hal 0" ers ne or nore nenbers
of X e’ or St et EBHAEBRe Phaso ok B Pt Gy b o R e

As used hes8hdhrl BRd teii sged amno acid" refers to an am no acid that
conprises a side chain hat is negatively charged (i.e., de-protonated) or

positively chaPQ@‘dlaGWt@al,ly mp@h]&taéﬂbadﬁﬁloalcfabbmgy b@ﬁ)mpimd fattm physi ol ogi cal

pH. For exanpl e ne ativel y har A7 no aci d fi% | ¢ acid,
1hor mc an Anic am% alts d r1 m 1norgamc aca 1nc ) F P/ roc lorlc
gI ut am ¢ aci , cyst e C acCl om)cy e| C acCl an utam C acCl d

wher eas p@@dthydmwomwcgg@ummmlcamﬁs ablldgbhtii@h@ﬁcgadid raad tHeyfienSannd
hi st i d| ne. Charged ami no aci ds include the charged am no acids anong the 20

ani nol@ci é@fl‘@érﬂﬁ% PRanisAsHIsiiPEl rdfrAcAtip RUE arARiONIG SCife BIYCRIC apid)RYERIIC or
non- nat ur gé;h,r fic u&a' ﬁ%@&&&‘%ﬁf&ﬁlggcmlﬁé&n%&@d NRASE AeiiNBinkf lcfl.ﬂclgé‘c' di c

am no aci ers to an am’no acl conpri'ses a Second acr dic noi ety
(i.e. ot haﬁtahbaadi digricacth bbmyoxdladid, wirmatti@bcial ﬂlar&i&'hﬂacld,cmdlﬁaMBH@ﬁS)

i ncl udi ng f, exarrp arb xyI ic.acid ul fonic roup. As
used her opFidtaHBANERH mcp%cﬁ SrioweHF PRGRIe flﬁgﬂaﬁ?ﬂ%%idgﬁa&h&ﬂ s intended to

enconpass any WahLRPhOadede Veht ¢RuALE HANBSIGRH;8 dBLpdic! uding for
exanpl e, 20but not limted to |ivestock, horses,” cats, dogs and ot her pets)

and hlﬁmnélsoﬁkvw]dr@t[bﬁ émpllzgopdahthe swnptmn@rwsce:mdacrdwnhratspemfmt hod is
provi ded for increa i

1e) an, 25adm'tni st er.ed agru ‘s, duration of action and

i mpr ovi ngdiSPElet pegOR ]él? i284oh gEYen *ﬂ%eorr‘?éflﬂ% ASrSYERLOMS hki ng a di pepti de
el enent to theadria NréindR "t dRet hlk@ARr hOtHRIPIHERIIS ceOBRldntRMET UT
conplex that is either sequestered at its point of admnistration or is

bi ol ogi caPf ydjugaefiersie a nontaxecirt gaitseenhhmauigirad tl@ﬂmemmwwtew@e dasitpdr e

di pepti de ts_ar i.nke «<—angqam de bond. to th nder
30physi ol gtg?cggl%ﬂ%g%lauett%zﬁés (Ii Jmas llv dyFro gjogtt&sg ect H%}enclijng on

non- epgy Medeliage deg gmuc@ﬁdlﬂsﬁ bﬁtmbsmlhlausl ﬁ@ﬂ@@ﬁadi@inishﬁtl@ﬁfah&ﬁledﬂdég for
interaction with i1ts target. Advant ageousl y, the rate of cleavage depends
on the st Ahes grléngqﬁwgngé]@émsgqcpfy agfexact "effective amount.”" However, an

appropriate "effective" amount in any individual case may be determined by one of
ordinary skill in the art using routine experimentation.
The term, "parenteral” means not through the alimentary canal but by some
25  other route such as subcutaneous, intramuscular, intraspinal, or intravenous.
As used herein an amino acid “modification” refers to a substitution, addition
or deletion of an amino acid, and includes substitution with, or addition of, any of the
20 amino acids commonly found in human proteins, as well as atypical or non-
naturally occurring amino acids. Commercial sources of atypical amino acids include
30  Sigma-Aldrich (Milwaukee, WI), ChemPep Inc. (Miami, FL), and Genzyme
Pharmaceuticals (Cambridge, MA). Atypical amino acids may be purchased from
commercial suppliers, synthesized de novo, or chemically modified or derivatized

from naturally occurring amino acids. Amino acid modifications include linkage of

10



the di peptide el enent and al so on the strength of the nucl eophile present
on the dipeptide that induces cl eavage and di ket opi perazi ne or

di ket omorwbabiomsodosr mati on. I n one enbodi nent, based onPChaSs@mct7ed
structure of the dipeptide, the non-enzymatic half time (t1/2) of the

di peptide/drug conpl ex can be selected to be between 1-720 hrs under
physi ol ogi cal conditions. Physiological conditions as 5 disclosed herein
are int endeamim acittloud®niughenmmeiest such aofa adaphilRSol ynédDadglaind, a pH of about
7.0 to about 7.4, Snd nor e typicaLIy,incluge a pHof 7.2 to 7.4 and a

t enper at upEYBfiongngor gieechagpipal depugtizagpr gl ¥bdmIA 25K t enperature are
tightly regula f & L J; defiiF ' t ver si on
fron1dipeptide%ﬁ?ﬁ%ﬂ%%%gﬂgfﬂ?%p%¥%gﬁ%#?ﬁggiﬂ?g?%Kﬁ?gﬁiﬁﬁfggagh e

i nt er pat i eminoraept welidoe by hidifferertGmnaecadradatee wit h one enbodi ment the

di peptide elenment is covalently, bound to the dr i.a_.an, am de |inkage at
o ot oo o toRgmst et o R PR Bt i S biRyam R G fedyr g

Typi cal | yhéBm RreRekdadedMylthin®hBioPite BRoWREEiVeadupt0% of the activity of the
parent drug, in one enbodi ment the prodrug exhibits |less than 10% | ess

than 5% about 1% or |ess than 1% activity relative to the parent drug.
The 15prodrugs Idi se1algliphdisy senpolgrior slightiyraelasiresidueschemni cal |y converted to
structures that can,be i y the native receptor of the drug,
wherein the speed oém%ﬁfgﬁgggkﬁggbpconversion will determine the tinme of
onset and dur afli oPolaf, negutively@hbigel egidi@b aattheramidds: one enbodi ment the drug
is a nmedicinal agent. The npl ecul ar design disclosed in this application
reliet0upon an intr &bt @Reni cal reaction 20that is not dependent

upon addi ti onalrc s it nzymes, wherein the speed of
conversion is ?%n??%*%géugggfhéﬁgﬁgﬁg%g' nature of the dipeptide

substi tuents. Hiny AapdtyseOrmrhned{Orent , t he di peptide el enent is

coval ently bou o the drug via an amide |inkage, and the dipeptide
further cpnpriﬁgsLQ?BégﬁgmﬂgpﬁﬂgﬂmPFﬂg%ﬁ'to_dipeptide. In one enbodi ment
the drug is a nedi cipalLRgRAtVall OyQR&RIARE (NBNthotRy#ein®r nore depot.
polymers are linked to a single dipeptide elenent. T%e depot polyner is

sel ect®d t o beVbi bugppaemhtiereaiddesof sufficient size that the drug nodified
by coval ent attach Eééﬁg,hhe(gbﬁeﬁtiiﬁ rgnains sequestered at an injection
site and/or incapabl@~of"i HPel4et PRY W tH" T ts corresponding receptor upon

admnistration to a patient. Subsequent cleavage of the dipeptide rel eases

the drug to interact with its 30intended target. Selection of different
combi nati ons oft\saskhareindh gengrpl tava ‘gplyspricae ebicehehsin'virl'PEGIdhaiR'f or t he
preparati Mall i i gy L xture of

G popt | defar So° BB, SELSERTROT phlyES, My ER B R AT ML® Pl ¢ 1 are.

| n ace®r danaehadi driRtroight e dépreshied dyYhK femarnl phratuHeOCHsE@H, L OHf conpri ses
a primary or secondary amne, or that can be npdified to conprjse such an
am ne wi t WOgeN st &8¢ Undbicghanyaf e hatngierizaldpn, ehedeimp i 18ENdedfopept i de

el enent t i I LR ] [ that is
ot depen o P e B SR IR

Advant agetiosi the raige lof a0@ toe@@yeDalidns. rRggetbylateglybd chhinliot UPEG chaihhe
original pharpmaceuti.cal, with the.s d of conversion exhibiting high intra
and i nt er BACPOH CHRPEtnCT I § PEISTIG TR EHEAH e ARPTEXRONE DAt ¢ sel

cl eaveng dioReplak d/{dh HEr&PMPbeXk ahihI R PEG-5600 {APEG IR IS PoBethiRYR drug and
a dipeptide el ement” covalently bound to the drug through an ami de bond. In

10 one enBlydelbain havingriontad mojeeatar evesght fvarhgeaeti abguichdff) Brltawnpri ses t he

structure AB-Qwherein Qs an,.am ear,i| nedi ci nal agent i s an am no

ccidor o hyardagreideimaieeRt RS R PR RS RS afeRae adtiPeind g T ked

to the medichea gl frémiQugtivd aiewlil@ringfa d;aﬂyealms'u@l@ doqd chahvwegr B and an
S

am ne of the nmedicinal agent. The am no acids of the dipeptide are sel ected
such t hat CRPHdr dnotegilafedrpobtnspiidalis a polypeptide that has a PEG chain

30  covalently bound to the polypeptide.
As used herein a "linker" is a bond, molecule or group of molecules that binds

two separate entities to one another. Linkers may provide for optimal spacing of the
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15reaction cleaves A-B fromthe nedicinal agent, producing a

di ket opi perazi ne or di ketonorpholine and the reconstituted native nedi cinal
agent . | rwonelcasiddi nent A and/or B are sel ected from neaTasdémagestmi no
acids to inhibit cleavage of the dipeptide fromthe nedicinal agent via an
enzymati c mechanism |In one enbodinent A and/or B are am no acids in the
D-stereoi sonmer configuration. In sone exenplary 20 enbodi nents, Ais an
am no aci dvé entitlee oDmay €uirdlair SoppRy a tabilkiligisagt tharmliand th twe anitiasiote acid in
the L stereoi soper configuration. In sone e | ary enbodinents, A is an
am no aci ¢FARFGHET cagibpBer Joibdr ligkaes rBRlosfrav e groRs- 2Rt e d i n
the D ste I ry enbodi nents, Ais an
am no aci (r}%?ér?%t?r’%g%ﬁg?g%%gﬁg?e% elsgg%gtﬁli}é?mﬁd Bis an amino acid in

t he D stereoi symsedimranfai"dimat usoancomplex compnm@tvwbmdhitrsmtvahmﬂy nj ect abl e

depot conposition i s provided comprisin ept dr havi n
ChROt e orBrinil b Ge PRGN s Bkt e e Bt SR sk ek RaR e T, "o 1
acid or a1ah1¥garg@xaﬂcoafphsﬂses BOR Hotoalindys ah&uét@iroaﬂn@m Riodfddsther compris€d 1S @

known drug tThat conprises an amne, or a derivative of a known dr ug
nmodi fi ed tvoo Ei@mml s@uarts amheess amar@dlmeoﬂ@nmseW@smds thabilfieers are

linked to e t|d u enbod nment the depot pol ymer
is |linked ]t ﬁéﬁestfev al:£sn %?&gpanga ,Slml F%Onec?’npep{l de (A-B) is linked to
Q through fornmahé QiﬂmO’CliU}l Aol dehbeicth bat weksm B tBRdeR6, &1s8€ hedkinQ In

one enbodinent Qis a nedicinal agent. In one enbodinent Qis selected from
t he gl(bupre@reswﬁﬁ@mhect%rn@e@f iﬂh@jl srumbiizsfromaesn & sprgHed nushgon and
non- 5ins e r e I f 4-helix
bundi o pr ot SrnBPAbh e TSR et MRAFauRiRLEAY Bulbet Rouhlies & FRBR 2

nucl ear heﬂhm)n@ropylalsmprrg;lyud:mg;d,rns@:rodtymcsae-bn@uItembp@zptped@zl,bﬂsﬁchnhmhafmne.
Exanpl es ﬁ% non- gl ucagon and non-insulin peptide-based hornones incl ude,

but are ndt®linmited to, calcitonin (SEQ I D NOs 14-34), parathyroid hornone
(PTH, SEQ I D Nhe t:Phs "égt' 'aﬂkeﬁ%oghlsglﬂ\@an BOB8mP thr Qlch ¥, Qméeh'hgﬁn (SEQ ID
NO 48), somatostatin and grow h hor nmone rel easi ng

hor noh®e (@ﬁF&HpntSEQolelﬁnNﬂly 8)1saturasdﬂ»raelsh¢d101(18‘£@ £ouPplnvieg froox¥ytooben ( SEQ | D
NGO 10), atrial r|u etic factor, (ANF. SE ur petldeY
(NPY; SEQSHeﬁlfﬁénu o r‘b%%?@éﬁ?%gt&ﬁ P‘&f‘e%”b?eﬂwd ?E‘@“’rp ‘%1) or

peptides shapi @l mafetno@@i%ueas%l F¥eny T 5Hprc0R0) (A5% CPOYEDS, 195 %
15sequence identity with said non-g ucagon non-insulin peptide-based

hor nones  badisnde{-tHsédifeieetl). Ilfbuéﬂiileflé H@HICI@_)J kexanydoppaeamyll sel ect ed
fromthe gncpﬁglg h%ona sting of thyroid hornone, glucocorticoids, estrogens,
andr ogens, amn D, calcitonin, parathyroid hornmone (PTH), arryl in (or
pram 2@ i de), gEﬁawdﬂmh'ojzmruﬁqyngp'rmme@slhaﬁdaﬂ be Groaw\L o BaEfEN arnel easi ng hornone
(GHRH) vasopre55| n, tocin, 20 atrial natriuretic factor (ANF),

neur opept PeRatuyatedy M}lch aﬁfdu@a&greulpbmm&i@om?(tomar SR anféag/lﬁﬁ Bffi et i n,
col ony st - ! ha and beta
i sof or ns) h{ﬂ# géﬂud;@ﬁ g%?%gs%ﬁlgg@tp@%% oré))?%gg"?{lgrﬁ{ﬁ&gﬁ%bg? % ?t’ ?ng factors,
such as Fpmq)gnylvubutylﬁgbadmtyﬂyﬂll -perndlyrfydcindrthd Iike. I N one errbodl ment Qis a

conmpound sel ected fromthe groy sti of thyro e,
gl ucocorti coi d&s v I¢ig 4 % %éff gﬁ%w 2\/‘%9’&%% E‘)‘YCJd‘éF%f Pots 1?1“n%ar athyroid

hor mope ( E%@m ﬁ&qngﬁﬂ{é diltwol o R ﬁl'i@qg&lﬁ@i'iltg Kt st anﬁ@d%%ﬂ&y?a ected from
t he group consistinhg of thyroid hornone, lcitonin, parathyroid hornone

(PTH) andnaphyhylrtetrahydermapbiiib didaepl H@enxd mhiythgihlsle hBhersneof thheryiielpgt poI ynmer
| t ed that t
el el bR anSeie o bttt Tpb bRt i h rfeatinae ot ' the

conposi ti gimb@/cafbohIBres@ROFo R aMipRy, thetbah f @Jl®3 mﬂhcgcsm AN idihst O
interact with its natural l|igand. I'n one enbodi ment’ one or nore depot

pol ymers &r &0 ¢olimembesediaryl ket it eftaghechig/aorargt @iqieis viak erectolthregr i ndirectly
throu%‘u arr{eh{%%%ﬁ'alﬁy@cﬁﬂﬁ. enbodi nent one or nore depot

The term "heteroaryl" as used herein refers to a mono- or bi- cyclic ring
system containing one or two aromatic rings and containing at least one nitrogen,

oxygen, or sulfur atom in an aromatic ring. The size of the heteroaryl ring and the
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pol yners are non-covalently linked through a high affinity association with
A or B (either through direct interaction with A or B or through a |inking
noi ety cowal2erwdsysobound to A or B). Chemical cl eavage ofPCAAUB26000687Q
produces a di ket opi perazi ne or di ket onorpholine and rel eases the active
drug, in a controlled manner over a 5 predeterm ned duration of tinme after
admnistration, to distribute systemcally in the patient (in those

enbodi menprevdiee ef tutstituentsiodlinkioaRr@ps iage indichtied bl yles egpimatier edhbaarnd al | ows

the active drug to interact with its target |ligand, In one enbodi pent an

i nj ect abl @argwgﬁem- oEPri%alﬁP]&/ihaéﬁnmgﬂ-&%ﬁﬁwégf@m%@iow&?n rdEHPP ASes a
plurality I i i : I enl10

di pepti de? Igé gfgéh{:bfgﬁﬁcgﬁgieégdrgf@%ﬂelg%ét%%géﬁggﬁ %%@ew;gé ngr:l&{'ﬁle structure of
t he di peptiedieradiadty chdin. accordance with one enbodi nent the di peptide/drug

conpl exes conpr,i se caonmpound of the general structure of .A-B- as defi ned
oy apy e ATEY. s YHER (Prodk atel HEBPeB o el ¢ he

di pept i defglsugins OFRLENES chibfih&bréhPd ieodnet her based on the substituents
of A and/or B. Tn this manner an 15i njectabl e conposition can be provided

wher ei n t he mediseiserahereigdlm te(r) chagsgadedneiag edidi' refers o poinogdidhthaner over an
extended period of.1ine. ed on.the clea e rates of .the individual

Gt or ont CEBRs el RndRRGF ek IS BHER A% P Ralio M BanISEN: fon 1 <
provi ded whesei (el P tERRYSH hdRBuEHTAIINSE lgiiaogiegjlim.nad)r@g le (Q in a
free formas well as the nedicinal agent‘? covalently bound to the

di pept? dencwytiselysbpized prinomeidsipelpds asppidicagih alusne agideeriffasatidon wil | have
an i medi d ti f .0 . i medi ci nal
agent | nianarr Ao R B Reh0p bR PR SRATEC BRSNS o0 o
as the di pepidedeginisieclyeay el hiktddiné. h€nhade Enmonpldexndindt thekleages addi ti onal
active nedicinal,K agent ( at . a predeterm ned ti interval after the
initial aBMT0%dsAMBS t%%% RO SPImARLY BB i BUBRUB Wt WD AR

enbodi ment hie JeRARRYBEculi$hSEhi@6hedsf r om bi oconpati bl e pol ymers known
to those skilled in the art. The depot polyners typically have a size
sel ect®d from Asusathleereah thxbeuh " 20di0 @Mit@ad@Ore@dd tCal 4moims acidrthgne enbodi ment

t he depot pol yner has a sjze selected froma range qof about 40,000 to
100, 000 of SRBHUE 246 DG B0B06 “CAMEiGHS T GHEC BB Pt e e pot
pol ymer 39&a§%(?ss§s's)é“r‘n@ﬁdiﬁgfﬁftexélrgplgpgi:arﬁgxﬁﬁgcide&’sgﬁ}gnif: 40408, or 80, 000

Dal tons. Suitable depot polynmers include but are not Iimted to dextrans,
pol yl acti des, poluygl hrahitidetsym ¢ ppreot "aeitlone fibtse depolayine isiptended to

pol y(caprol act one), pol yanhydri de | yam nes, .po| yest er api des

ol 3or ¢ noBbeBHess iy G Barnis e el 0T iRl EhE FsSRS bakenonat es.
pol y ph®s ph@ash Bfsted ROliVREICR! Borsd0tH D Wb¥d Stother RN bh@hah s, .

pol yort hocar bonat es, pol yphosphazenes, succi nates, poly(malic acid),

pol y(am no aci ds), polyvinylpyrrolidone, polyethylene glycol,

pol yhydroxycel | ul ose, polysaccharides, chitin, chitosan, hyal uronic acid,

and copol ymrsﬁMﬁéﬁﬁ%ﬁWrirand 5 m xtures thereof, and bi odegradabl e

pol ymers and t s including caprol act one-based pol yners,

pol ycapr ol act onegcaREn&ORRM ¥RBESbLYNIGH: 4 Acihedes pol byt ifneadfy gpht hal at e.
I n one enbodi nent the depot polynmer is selected fromthe group consisting
of polyet hdmhimpstergd gaigls, dugsionrod actiqyoing imprevinais derapentygingeol The acid and a
copolyner of lactic acid.and alveolic acid, and i.n _one.specific enbodi ment
10 the acpsHEPyRErA LA PRI acy 1o e R RAER R § e depor
pol yner cpfyduesLsipepedendruosaplrR yetidsitheneqatytaed aciapdist dfi nked to the

di pepti de el enent wherein the conbi ned nol ecul ar wei ght of depot pol yner(s)
i s 40, 0002¢dmBingragon opg|bielagical]ninaebisr daAeOIdanEd VeH O ABOELIMERE T he' depot
pol ymer i i . ;TE% i i . ﬂ%j] he i no acids of the
di pepti deﬁgg%&?gﬁlc%e%lt etsgiirggin%%g{;i%agﬁ&féd y rdgé;t/}? acé'\é\%{)l?éepsent at position
"A" 030t hehgiglegitaldenditibms, areadipephiod iwil bk cteheedvipapbhéazymfdicconpri ses a
cysteine qQr |lysine residue to provide a.reactive group for ease of

at t achnen e%’f‘alat“ﬁén&Fé? BtisBrypreleas phthg fet BioFRErHEn i hepriEet A- B
conpri ses Aﬁv&M%e’%ﬁsl?,rtthYa?& &f El@ad’é@@ﬁ@;&eﬂd@o&ﬁle)’s%@%!reeﬁﬁl WY SRkemiiadyi 519 a

nol ecul ar 20weight S5el ected fromthe range of 40,000 to 80, 000 ltons is
coval ent | theldipdpeide tlereheand also on the strength of the nucleophile present on the
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| ysine or cysteine side chain. In a further enbodi nrent A and/or B are

sel ected to resist cleavage by peptidases present in human serum including
for exanpwe adiogspiosdyl peptidase |V (DPP-1V). Accordi nglPgT/usroo9mes711

enbodi mrent the rate of cleavage of the dipeptide 25el enent fromthe

bi oactive peptide is not substantially enhanced (e.g., greater than 2X)
when the reaction is conducted using physiological conditions in the
presence dfpeﬁtﬁidlhhtpﬁdlicﬁ@.él@ﬁva’ge Iaadi Hﬂ{@tdpﬁpe@mchmtdlktgorhh@hbbﬁmﬁohﬁﬁndm t he
absence of the proteases. he cl eavage half-life of A-B fromthe

bi oacti ve lb@}ﬁqr%@dllrﬁe@t'?ma%lpathﬂésleﬁweé?mﬁﬁvsqféhf‘o@%%ﬂdec@ﬁalpﬁ. ons is not
mor e thanﬁﬂzg@naut:%ﬁ%mef@ym K thé b % tfldy/&lugt! n%eg%xﬁessé&tg@dofbe' ife of A-B

fromthe tive protein in a U|on conprisin 'V protease. In
one errbodbmm ﬂﬁéomﬂ mrtdeophxsm}pgwai|cngd1a01mDFPHy‘sAopTgD¢aéa@rehm®saer um nore

particul ar]l ian ser d| ng human um o~ N a further
Ebod renEURR N G BEBfebe BAIER RS ) FRU d3enPe G HBADEbded ami no
acid. Altegfrnpfut velty abddt 7e0RRE Nt §1c\ﬁh§i&11£aeca bf 32%0 2.4P@RAti de, A B, or
the amno acid corrpnmgg t he am no group of to which A-Bis linked, is a

non- codedtemperﬂﬁura@f a6 t¢ A8 die Smb@bymlnglcalrﬁfh@n@t@merawreiase tighalyky| at ed but

5 I I d B
IOS 2:2?3 al e@rdate% 1tII11H agl %ﬁo raad rarrlﬁe Ehees q@ c\a()l‘anrFl%H@rom dl(%gl]% ncfg:/d"jl ﬁl%o di n{;} ¢ a

the di peptcmﬁpllefawgrutg@ﬂnlegmbmygmtrﬁuﬁa hﬁérpmitfdpe@hdca)ﬂ@@rrprl se a covalently
bound acyl group or alkyl 1(izjrou I n one enbodi nent the acy Iqﬁ]%roup or al kyl
groupl®s” coval Bh%qcyrqanwéa pbe eHBOdMgR! thp dinsPide dlementas ervalady dopedt i de

A-B. 10l Fgra,q t (A-B

conpri seg t gd u%&}ﬂgﬁ&éﬁ{%@@%@ F@%g &C{h‘%@ﬁg%&q@ﬁﬁ e|§1 Rl) R2, R4
and R8 ar éemracie@ef\dlemltnhgz ‘Bylietlyahe f)ﬂ‘odmgt\hﬂ}l egcmmjmccmnm than n(@%@fftltd, 15GC - C18
al kyl, C2-C18 al kenyl (Cl C18 al kyl OH, 18 al )I

al Kyl ) SCHRCTVitgof & By dyusoni-pne qrebodesenyt g@@@ % ﬂ@ﬂnlo@f/a NH2, (Ci-C4
alkyl ) NON G5 2 ,ab&@qq%r@gsgﬂagqg;g@@gﬂaa%@@ PR, hiy!) (C2-05
het er bar y bjodregdlisClosedCiiéeial will (I Mhpi€l y- @@emi@ﬂy,comtedi tn stiictirss ¢hahet er oat om

selected fromthe gr 0 consistin nd nd R2 together
o th the STerodR Fragtireaid Rt e ediePeedefla i of aryl
or R4 andc@nitaehi@tioitii dbRan Ak efbtihe of\Bhsehadd ®iratdineotak baghed form a
C3-C6 cycl oal kyl ; R3 is selected fromthe group consisting of

Cl-C18 al hg@lloglqad:act@pea Talorg il)lbpﬂm(e@qth@ﬂ@gans kyhodigipal agent- Ehe r@qlwlﬂ%H (Co-c4
g: tz: g E gdfal Cc)ill(s:éli())gael&l.ﬁx His %)(?1684 an( & tggmgﬁecflar C ﬁllléacf }éact(l
20  that is not dependent upon additional chemlcal additives, or enzymes, wherein the
speed of conversion is controlled by the chemical nature of the dipeptide substituents.
In another embodiment, the dipeptide element is covalently bound to the drug
via an amide linkage, and the dipeptide further comprises a depot polymer linked to
dipeptide. In one embodiment the drug is a medicinal agent. In one embodiment two
25  or more depot polymers are linked to a single dipeptide element. The depot polymer
is selected to be biocompatible and of sufficient size that the drug modified by
covalent attachment of the dipeptide remains sequestered at an injection site and/or
incapable of interacting with its corresponding receptor upon administration to a
patient. Subsequent cleavage of the dipeptide releases the drug to interact with its
30  intended target. Selection of different combinations of substituents on the dipeptide

element will allow for the preparation of injectable compositions that comprise a

mixture of dipeptide/drug complexes that release the drug over a desired time frame.
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heteroaryl) or R4 and R3 together wth the atons to which they are attached
forma 4, 5 or 6 nenber heterocyclic ring; RS is NHR6 or OH;

R6 is H wo0-208/@bdogl or R6 and R2 together with the atomeTius2e0io6871t hey are
30 attached forma 4, 5 or 6 nmenber heterocyclic ring; and R7 is sel ected
fromthe group consisting of Hand OH wth the proviso that when R4 and R3
together with the atons to which they are attached forma 5 or 6 nenber

het erocyclic rimg:cotdaace with beasmhbadiment, afifikieoveh firanecvatsiahatt han hydrogen.

I n anot her enbodi nent the di peptide el enent (A-B) pprises the structure:
R R2 f3 BORBIISHRANREY QRcaR¢ary amine, ojhat ¢a5 emodéﬁ%fi TRFOLIPEISE ﬁltfé‘pi’é‘ndently

sel ect ed % R Lifou ?Io%é’@fﬁﬁ@ﬁ?irﬂc?ﬂ‘geﬁf dﬁﬁed@é ﬁ@?%‘a{% eptﬁ% e%n@'ﬂi%?nw
(C1-C18 a yl)OH Ci-C18 a (G -C4 al kyl ) CONH2,
(Cl-C al kyll jieoeHia @Eintﬁlm@dtdu}dr):hltﬂmca](l@aetm thas hyt @eplkﬂ@(ehl—m)b)lNHZ (Co-C4

al kyl) cycl oal k ... Co- Cl (C2-05 hetero ycI

oyl 11 oS GRSt S LRI A e s b g ek oo

al kyl (W) febe fekdte thdMthuct MO BF @k Bri¥inal ﬁhatfemla@élﬁwaWHnﬁeeép%sa stcdnvednhe group
consisting of N, S and 0, or Rl and R2 together with the atoms to which
they are axhle@hgdjlg?lanm ancb@fce@azne@wpwmkgvlhtyoin mqﬁ@dﬂaent@g@mher W t h the
atons to \/\/mct eﬁg 5aredatt t)g a .C3- C6 el IS
sel ected FFOMYRETGFSIp eoHSPS &? i n%}go Xéi%“’ﬂ? afﬂinpéif’é al‘inl?wf)OH
(Cl-C18 aﬂigglahwlamlpe(pﬁae Elkhent doya)ebitly b6&3th64h@iiﬂﬁg|t1)1() gbyaweleali kyl , (CO-C4
al kyl ;(%CZ 05 heterocyclic), (CO-C4 alkyl)(C6-Cio aryl)R7, and (Cl- C4

al kyl }{ c3ornepeqdiment the yownqazmaalﬁdelﬁsleﬁbl@étca@plewcmprlﬁ%s the SHHCT46 Avhi ch t hey

are attac r | R6 or
R T A o T

vx,h| ch t heycianed Btit amh@a:lkilafemammo a@d drat & 1m&mthhem@1mmy@gem thdongh and

R7 is selected fr m t he e@lilﬁ&tconm sting of hydrogen, Cl-Cl18 a] kyl, C2-Cl18

25 al kenyfOrmaggn ana?fRVF% weerss-a6d ajaRyng megisiaEaze Ky ‘5NH2 (Co-C4

al ky1) OH, ;@0 RlsQf the dipeptitfelafe L@ tdar Q¥ 8 Sthﬁlttra%?&uﬁflcﬁ’é?ﬁcﬁ:}’ toget her
with the atonms to V\/mch they are attached forma 5 or 6 nenber heterocyclic

ri ng, 13 hereaatiorl dastes dnB fmfm Rt ragrticiR? ageet, ptodecing harkehypipepgen: or I n
one enbOdIdlrlT(%%morp eoh%'e s %ﬂqucoéfsgtu(f\e%%gvg glsedfcpr%l géern {nuorn% e%gbofdlonrlg]% lAa

wher ei n
and/or B are selected from non-coding amino acids to inhibit cleavage of the

dipeptide from the medicinal agent via an enzymatic mechanism. In one embodiment
A and/or B are amino acids in the D-stereoisomer configuration. In some exemplary

20  embodiments, A is an amino acid in the D stereoisomer configuration and B is an
amino acid in the L stereoisomer configuration. In some exemplary embodiments, A
is an amino acid in the L stereoisomer configuration and B is an amino acid in the D
stereoisomer configuration. In some exemplary embodiments, A is an amino acid in
the D stereoisomer configuration and B is an amino acid in the D stereoisomer

25  configuration.

In one embodiment an injectable depot composition is provided comprising a
dipeptide/drug complex having the general structure of A-B-Q and a depot polymer
wherein

A is an amino acid or a hydroxyl acid;

30 B is an N-alkylated amino acid;

Q is a known drug that comprises an amine, or a derivative of a known drug

modified to comprise an amine, wherein one or more depot polymers are linked to the

dipeptide/drug complex. In one embodiment the depot polymer is linked to the side
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R1 and R8 are independently Hor Cl1-C8 alkyl; R2 and R4 are independently
sel ected fromthe group consisting of H Cl1-C8 5al kyl, C2-C8 al kenyl,
(Cl-C4 alwobpsoqo€l- C4 al kyl ) SH, (C2-C3 al kyl ) SCH3, ( CPcTAISa000bg7CONH2,
(Cl-C4 al kyl)COOH, (Cl-C4 al kyl)NH2, (Cl-C4 al kyl ) NHC(NH2+) NH2, (CO-C4

al kyl ) (C3-C6 cycl oal kyl), (CO-C4 al kyl)(C2-05 heterocyclic), (CO-C4

al kyl ) (C6-C 0 aryl)R7, and CH2(C3-C9 heteroaryl), or R1L and R2 together
with the aliamsf Aa)r\ﬂ)iaﬁdhtﬁehhpepaﬂe (AiR)dc hakkdf torQrihaodd-fotRatinadfaalakyde or aryl ;
10R5 is NHR6 and is Hor Cl C8 al kyl . I n ot her enbodi nents the
di pepti de %‘F%‘Eﬁtwaﬂblﬁéﬂéﬁ EgEH i Qes the structure of Formula |, wherein Rl

and R8 are | ndﬁ‘ﬁ@&d&ﬁﬁdﬂm&t 1sq m@c@lcﬂké/glent RRe @E\@oﬁﬁeﬁ[ %81IS Ekﬁgcg&pdent ly

selected fromthe group consistin Ci-C8 nyl, (Cl-C4
al ky1) OH, fr@ﬁ]lh@grqmpk)fIc9)lﬁpbur(®20ﬁ33staigquInp@@&ﬂ;or(n@[ieﬂomgklyhgmﬁﬂmon( Cl- C4

al kyl) kyl )NH2, (Cl-C4 al NH2

oo T o Bt RO e oigy, M PEshO BT s gl Proiegis oy

al kyl') (Coa8d Blosd ¥lo} iR fa@Bet. T3 &3mbSdifRhen s Mﬁc)lear@l'brr&nm f¥-t oget her
with the 20atons to which they are attached forma C3-Cl2 cycloalkyl; R3 is

G - C18 al RlpcagarmndsioniRaiin Repiide-pasod h@maps. EXRmpleS@ﬁdorRzlupsg@eqnéct ed from

al oy ) conBTpb! PSRl Doy e RPN TR

halo. In nwwbpm)npﬁhth\pm@h%@edpﬁa SBQADNRO: WY, Bmi/he (SEQTD N(Qs :whi ch
they are attached forma 4, 5 or 6 nenber het erocm ri ng t hen at | east
one o0 R133mMd seprambitide:HEEQIRINOR Gk srjBRostatin GrRQ I¢hen R4 and R3

het er ooych b M 3eRalRy Kinkg \ORRSE SRR VB B © e,
accor dancdOui6h Joxgroeire(SEQIIDdIG: 10heatdt] pepivrdir feétem@rNF(SE(BIDﬂ\ﬂ)li)nked to a
or i mar y- atr RGPPHCE Jdatas St e - Ty et dotr e 8 Niner ei n
the subst h%ﬁ@f‘ﬁe@;tﬁés §H&ﬁn%‘a%9§t'6@% 856004, M5B, meﬁwobdwop@% de a

di pepti de/ onpl ex whérein the til2 of B-Qis about 1 hour in
stand&¥ d E@Semmd@ntphyvsﬂl@hnimouglu@gnm pd oersinshim pqmdbdnamddlqmnphesone

enbodi nrent _a di tidel/dr co X ha til2 of a hour in
Sl andnr d PR ARER e oy ot nar K B dnpopfs Giesi s ke
Sconpri Seﬁoﬂsh@in?bf Hﬁ/ﬁrdiﬂ%oﬁﬁoﬁeoglfﬁ%@rﬂlcdi‘&eéﬁfdgens andro?@ nsaPighriia B e
i ndependent |y CI-CB al kyl or or R and R2 are [inked through

- (CH2) p-, calpigqnei, rpa@th}gomug)ﬂnm@ Péffblar@mn giripyamlitRie) ;gvewRehamenaach
hydr ogen; somgostatln growth hormone releasing hormone (GHRH), vasopressin, oxytocin,
20  atrial natriuretic factor (ANF), neuropeptide Y (NPY), pancreatic peptide Y (PYY),

leptin, erythropoietin, colony stimulating factors (such as GCSF), interferons (e.g.
alpha and beta isoforms), tissue plasminogen activators (TPA), and blood clotting
factors, such as Factor VII, Factor VIII and Factor IX. In one embodiment Q is a
compound selected from the group consisting of thyroid hormone, glucocorticoids,
25  estrogens, androgens, vitamin D, calcitonin, parathyroid hormone (PTH) and amylin.
In one embodiment Q is a compound selected from the group consisting of thyroid
hormone, calcitonin, parathyroid hormone (PTH) and amylin. In one embodiment Q
is thyroid hormone.
The depot polymer is selected to be of a sufficient size that the complex A-B-
30 Qs effectively sequestered at the site of injection upon injection of the composition,
and/or the depot polymer interferes with Q's ability to interact with its natural ligand.

In one embodiment one or more depot polymers are covalently linked to A and/or B

either directly or indirectly through a linker. In one embodiment one or more depot
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10R5 is an am ne. I n ot her enbodi ments, prodrugs having a til2 of,
e.g., about 1 hour conprise a dipeptide prodrug elenment with the structure
of For nulwol2010Ri80@2 f3 O )NKI, R5 0 R4 R8 wherein 15R &n00/UR2000/068711

i ndependently Cl-CB al kyl or (CO-C4 alkyl)(C6-C 0 aryl)R7; or R and R2 are
| i nked through -(CH2)p, wherein pis 2-9; R3is O-Cl18 alkyl; R4 and R8 are
each hydrogen; R5 is NH2; and 20R7 is selected fromthe group consisting of
hydr ogen, p&lymeB @t kyh-co@en@iy8inkkd &rrgﬂh gh | Hi@h @ﬁirﬁﬂy@k@c@ﬂ‘dhﬁvit}( Lr (BA
aIkyI)COO—I C4 al kyl ) NH2, ( y1) OH, and

al ternat | (Féthsr%wghéiﬂfﬁctﬂﬁ@r%ﬂ% tWI%% At § °6F TPREh 116]%‘58 Pt?éet@ F%Y?é‘?ﬁﬂyar e

sel ected {0, R@W QxeB?dlgﬂiPéa?éleg\ragB@fA"‘ﬁ?fo% h>}5 cfeb/ di o&‘;pegaz%é& abOUt 6

to about 24 25hours 1n standar S under p ol ogi ca tions.
accor dancdikeionivrphmdine mbd dilesset tha adiiyeptig de/am:edﬂr@liladaharmgemercaorrpl ex i s

rovi d having the structure A. B- 0.ahout 24
ooy s 5 DR A a5 Shpcr e b e orE SHErs S SRR o ar | ses
t he strUCPwe%t ah tfRE BrbadimchHivhBR thMARTL hmRkx a0Ghi R yatgudsiRapangent | y
sel ected Tromthe group consisting of hydrogen, 30C - Cl al kyl and aryl, or

Rl and R2aligves ﬂhﬁﬁkte\d: drhg tuigkeraqt )ltf»targﬂh]egaéldn p is 2-9; R3 is

C -C18 alkyl o d R4 toget.he .0 |ch hey are
attached form g L e ffln[h rélfr:rbtc;ﬁ/c i\ ctal?leﬁompomgon s prﬁﬁded Wﬂ are i ndependent |y

sel ect ed tsmpoditeh @npHRecOPRIrAlty Bﬂdl‘ﬂferdﬂy dipep@de/dred <68 prkéywhasdid tae yl ; and
>R fO andg)g})tglc?e/drug complexes differ from each other based on the structure of the

dipeptide moiety. In accordance with one embodiment the dipeptide/drug complexes

comprise a compound of the general structure of A-B-Q (as defined immediately

above) with a depot polymer linked to A or B, wherein the dipeptide/drug complexes

differ from one another based on the substituents of A and/or B. In this manner an

15  injectable composition can be provided wherein the medicinal agent (Q) is released in
a controlled manner over an extended period of time based on the cleavage rates of
the individual different complexes. In accordance with one embodiment a
composition is provided wherein the composition comprises the medicinal agent (Q)
in a free form as well as the medicinal agent (Q) covalently bound to the dipeptide

20  element. In this manner the administered composition will have an immediate
therapeutic effect due to the presence of the active medicinal agent. In addition there
will be an extended or delayed biological effect as the dipeptide is cleaved from the
A-B-Q complex and releases additional active medicinal agent (Q) at a predetermined
time interval after the initial administration of the composition.

25 In accordance with one embodiment the depot polymer is selected from
biocompatible polymers known to those skilled in the art. The depot polymers
typically have a size selected from a range of about 20,000 to 120,000 Daltons. In
one embodiment the depot polymer has a size selected from a range of about 40,000
to 100,000 or about 40,000 to 80,000 Daltons. In one embodiment the depot polymer

30  has a size of about 40,000, 50,000, 60,000, 70,000 or 80,000 Daltons. Suitable depot
polymers include but are not limited to dextrans, polylactides, polyglycolides,
caprolactone-based polymers, poly(caprolactone), polyanhydrides, polyamines,

polyesteramides, polyorthoesters, polydioxanones, polyacetals, polyketals,
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with the proviso that both R and R2 are not hydrogen and provided that one
of R4 or R8 is hydrogen. In sone enbodi nents, the substituents of the
di pept i dewel2emasoeoar e sel ected to provide a conpl ex A- BPQI/Usb@o®ssTit he ti/ 2
of A-B-Qis e.g., between about 12 to 10 about 72 hours, or in sone

enbodi nents between about 12 to about 48 hours. In accordance with sone
enbodi nents, a di peptide/ nedi ci nal agent conplex is provided having the

st ruct ur epdlyBrbdrang, polypiRphetsiwee poBbseits, dadyhaylahowtephthahmeir s, or in sone
enbodi ment s bet ween about 12 to about 48 hours in standard PBS under

physi ol ogP%lé(Prﬂ&QfﬁEhopﬁfSﬁé)O\mé‘P& ZReR Seeﬂ%%t?%leyﬁrﬁéll%%ql&:ww@na@f ormula |:

R R2 RS 3 d dently sel ected
fromthe éc}%s&p (2 ?/@?&%ddge Iw] értg%lgrrll&lyan %&%h I })CQ ?:I&nCB al ky1) OH,

(G -4 al pgﬂyﬁa\ibﬂan@ﬂd:h(t@eﬁﬂosah Kyhluf @8e @id, adydop&Hymersterpdlymnd aR2 ar e
| i nked,_ t hrou

toget b AR HE S O RISl 8% FT SenRaeor A0
Qgtn glr gtclyﬁ géﬁd?lﬁ%tﬂﬁer gaégﬁ P3RS palyRaprofeRARISRE doapoRa@ctarhfifi@nad he group

polybuty%é:ne terephthalate In one embodiment the depot polymer is selected from
the group consisting of polyethylene glycol, dextran, polylactic acid, polyglycolic
acid and a copolymer of lactic acid and glycolic acid, and in one specific embodiment

10 the depot polymer is polyethylene glycol. In one embodiment the depot polymer
comprises one or more polyethylene glycol chains linked to the dipeptide element
wherein the combined molecular weight of depot polymer(s) is 40,000 to 80,000
Daltons.

In accordance with one embodiment the depot polymer is linked to the side

15  chain of one of the two amino acids of the dipeptide A-B (or to the side chain of a
hydroxyl acid present at position "A" of the dipeptide). In one embodiment the
dipeptide A-B comprises a cysteine or lysine residue to provide a reactive group for
ease of attachment of the depot polymer. In one embodiment the dipeptide A-B
comprises a lysine or cysteine wherein a polyethylene glycol having a molecular

20  weight selected from the range of 40,000 to 80,000 Daltons is covalently linked to the
lysine or cysteine side chain.

In a further embodiment A and/or B are selected to resist cleavage by

peptidases present in human serum, including for example dipeptidyl peptidase IV
(DPP-1V). Accordingly, in one embodiment the rate of cleavage of the dipeptide

25 element from the bioactive peptide is not substantially enhanced (e.g., greater than
2X) when the reaction is conducted using physiological conditions in the presence of
serum proteases relative to conducting the reaction in the absence of the proteases.
Thus the cleavage half-life of A-B from the bioactive peptide in standard PBS under
physiological conditions is not more than two, three, four or five fold the cleavage

30  half-life of A-B from the bioactive protein in a solution comprising a DPP-IV
protease. In one embodiment the solution comprising a DPP-1V protease is serum,

more particularly mammalian serum, including human serum.

18



C-C8 alkyl and (CO-C4 alkyl)(C6-C 0 aryl)R7; R5 is NH2; and 25 R7 is
sel ected fromthe group consisting of H C-CB al kyl, C2-C18 al kenyl,
(CO0-C4 alwol2pomeheds (CO- C4 al kyl ) COOH, (CO-C4 al kyl ) NH2 pCTA@B2@@4/06871y 1) OH,
and hal o; with the proviso that both R and R2 are not hydrogen and
provi ded that at |east one of R4 or R8 is hydrogen. I n accordance
with sonme enbodi nents, a dipeptide/ nmedicinal agent conplex is provided
havi ng t he str tici furthePerBbédimiedt @etol ok oiedd AaBdlipeplide teprabotdta n6a- hour s,

or in sone enbodi nents between about 12 to apout_ 48 hours in,. standard PBS
under phySPBESGHRARCIE 0 AYFITREKSY WA EFRCAIMENES WBFHQ %%%Prﬂsﬁéagﬁ"&%?ﬁrgz RL R2 f
30N 50 : : 2] : i ) LLram the group
consi sti narttl)1 aﬁ%@%rg@ﬁ‘,ﬂn S-l@glg::%ﬁt; grnoili‘B %%%%gf él?%l-}%?&gglsl?{in%g]nd R2 are
| i nked t hrodedhn(i@H2Jig, Inndver eanbrodpmers agifg acid "B" is N-alkylatéBbutgs @t- C8 al kyl or

R3 and_ R4 together with the ato tQ which they are 103ttached. forma 4-6
ot o oLyaPoue; eonetpmibdGy e Tk it Elai B 5 di G AL baen and
G -G8 al k] oneadmtbddinért iNR T, Wik D @ odeP¥hbsdilieat thbatpRpfiie/dnd R2 are not
hydr ogen. I n accordance with sone enbodi nents, a

di pept i detoraplies imralbedehar neeshisedte cDBipsispp govadedlytwundgeligsoup oraditylr e A-B- Q
and a ti/2r0%et She g‘n?lgoucfi %Ztéfloacal?ofjotu 7o%a QML por ivglesan%nggg)%q- ge.nt S
bet ween aBSUP: 1DOPTHBSITCRE RN §1GUR L AENGRTYP PES VHITgEY pnysi ol ogi cal
condi t i onsidwbetieoNAATB 6OmPdipepsdd AeB.structure: wherein

10 In accordance with one embodiment the dipeptide element (A-B) comprises

the structure:

R| R, I|{3 O
N
O R, Rs I

wherein
Ri, R» R4 and Rg are independently selected from the group consisting of H,
15 Cy-Cys alkyl, C,-Cyg alkenyl, (C;-Cyg alkyl)OH, (C;-C;g alkyl)SH, (C,-C; alkyl)SCHs,
(C1-Cy4 alkyl)CONH,, (C;-C4 alkyl)COOH, (C;-C4 alkyl)NH,, (C;-Cy
alkyD)NHC(NH,")NH,, (Co-C4 alkyl)(C3-C¢ cycloalkyl), (Co-Cy alkyl)(C2-Cs
heterocyclic), (Co-Cy4 alkyl)(Ces-Co aryl)R7, (C1-Cy alkyl)(Cs-Co heteroaryl), and C;-
C1z alkyl(W)C-Cy; alkyl, wherein W is a heteroatom selected from the group
20  consisting of N, S and O, or R; and R, together with the atoms to which they are
attached form a C3-C; cycloalkyl or aryl; or R4 and Rg together with the atoms to
which they are attached form a Cs-Cs cycloalkyl;
Rj is selected from the group consisting of C;-C;g alkyl, (C;-Cg alkyl)OH,
(C1-Cys alkyl)NH;, (C1-Cyg alkyl)SH, (Co-Cy alkyl)(Cs-Co)cycloalkyl, (Co-Cy
25  alkyl)(C,-Cs heterocyclic), (Co-Cy4 alkyl)(Cs-Cip aryl)R7, and (C;-Cy4 alkyl)(Cs-Co
heteroaryl) or R4 and R3 together with the atoms to which they are attached form a 4,
5 or 6 member heterocyclic ring;
R5is NHR¢ or OH;
Re is H, C;-Cs alkyl or Re and R, together with the atoms to which they are

30  attached form a 4, 5 or 6 member heterocyclic ring; and
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20Ri and R2 are independently selected fromthe group consisting of
hydr ogen, Cl1-C8 al kyl and (Cl1-C4 alkyl)NH2; R3 is Cl1-C6 alkyl; R4 is
hydr ogen;wendioRBodos NH2; 25with the proviso that both RPCans$20e9/0687¢1 not
hydr ogen. In accordance with sone enbodi nents, a di peptide/ nmedi ci nal
agent conplex is provided having the structure A-B-Q and a ti/2 between
about 12 to about 72 hours, or in sone enbodi nents between about 12 to
about 48 hourSRbITBSB:Ieateda"fdiln HB%rumpj@fnsnﬁygbe@gﬂ@{ \ciﬁnd]ietpirmrisa thherein A-B
conprises the structure: erein 5Ri R2 are
i ndependeMiry Reanegs we?hﬁbmtbﬁ%e ﬁ?l@abo weﬁélt%fw 1 a&séfchﬁér gqrslgae% °hfid C1-C8
al kyI ( r t wherein p
is 2-9: %e%e%ii&égé%% rfn% th%ﬁﬁgﬁgsctn%%%%fg @‘f‘#?%& Og{eg“%r% }1(3 i %)e 10R5 is NH2;
and R7 [rsarsaeliee@nbddﬂmemmltetmp@ndej pleoensi’sB) ngnpmsdsyhbr ogetyre:Cl- C8
al kyl ‘and (CO-C4 al kyl)OH, with the prgvisg that both Rl and R2 are not
hydrogen. In an alternative enbodinght |t he substl tuents of the dipeptide
el enent are 15sel ected to provide di eptl / medi ci nal agent conpl ex
(A-B-Q wherein the ti/2 of A-B- to about 168 hours in
standard PBS under physi ol ogi cdts co |t oms. I n accordance with one such
embodi rent A-B conprises the structype &f, fRynmula | wherein R is
sel ected from (,vlﬂgreg{oup consi sting of hydrogen C -C8 al kyl and aryl; 20R3
is Cl1-C18 al kyl;

Rl, R>, R4 and Rg are independently selected from the group consisting of H,

C-Cis alkyl, C»-Cg alkenyl, (C;-C;s alkyl)OH, (C;-C;g alkyl)SH, (C,-Cs alkyl)SCHs,
(C1-Cy4 alkyl)CONH,, (C;-C4 alkyl)COOH, (C;-C4 alkyl)NH,, (C;-Cy

10 alkyl)NHC(NH,")NH,, (Cy-C4 alkyl)(C5-Cs cycloalkyl), (Co-C, alkyl)(C,-Cs
heterocyclic), (Co-Cy4 alkyl)(Ces-Co aryl)R7, (C1-Cy alkyl)(Cs-Co heteroaryl), and C;-

Ci2 alkyl(W)C;-Cy» alkyl, wherein W is a heteroatom selected from the group
consisting of N, S and O, or R; and R, together with the atoms to which they are
attached form a C;-C; cycloalkyl; or R4 and Rg together with the atoms to which they
15  are attached form a Cs-Cs¢ cycloalkyl;
Rj is selected from the group consisting of C;-Cys alkyl, (C;-C;s alkyl)OH,
(C1-Cys alkyl)NH;, (C1-Cyg alkyl)SH, (Co-Cy alkyl)(Cs-Co)cycloalkyl, (Co-Cy
alkyl)(C,-Cs heterocyclic), (Co-Cy4 alkyl)(Ce-Cip aryl)R7, and (C-Cy4 alkyl)(C5-Co
heteroaryl) or R4 and R3 together with the atoms to which they are attached form a 4,
20 5 or 6 member heterocyclic ring;
R5is NHR¢ or OH;
R¢ is H, C;-Cg alkyl or Rg and R together with the atoms to which they are
attached form a 4, 5 or 6 member heterocyclic ring; and
Ry is selected from the group consisting of hydrogen, C;-C;s alkyl, C»-Cig
25  alkenyl, (Co-C4 alkyl)CONH,, (Co-C4 alkyl)COOH, (Co-C4 alky)NH,, (Co-Cy4
alkyl)OH, and halo;
with the proviso that when R4 and R; together with the atoms to which they
are attached form a 5 or 6 member heterocyclic ring, then at least one of R; and R, are

other than hydrogen.

20



R4 and R8 are each hydrogen; and R5 is an amne or N-substituted am ne or a
hydroxyl; with the proviso that, if RL is alkyl or aryl, then RL and R5

t oget her wDt2hiovdsesoat ons to whi ch they are attached for mpaTArS2M09Mes7¢r ocycl i c
ring. In one enbodinent RL is 25 selected fromthe group consisting of
hydrogen, G -C8 alkyl and C5-Cio aryl, and in one enbodinent R is selected
fromthe group consisting of hydrogen, G -C8 alkyl and C5-C6 aryl. In sone
enbodi ment s, AlBoreasmisddseenttthediptptidet AHBecompRisBR thielstr8ctQreMdf forn@a 4wher ei n

Rl is sele ted fromthe group consisting of hydrogen, Cl1-C8 al kyl and
(CO0-4 al W;F‘)e(%-Ci o aryl)R7; R3 is Cl- C18 al kyl ; 5R4 and R8 are each

hydrogen; RS i léﬁﬁﬁg%:lﬁ& tly Roc -8 blkyl- 8 al kyl, or R6 and Rl
together with t he atons to }h areatachedforma4 5 or 6 nenber

het erocycl i c r Ragnd Bndre 1ndependent1yl§é’lectsd s$ohetht gdoupraonsittire @rHLL(E)l -Consi sting

a1 Kyl > oGk B g t&iqgé?%fk%ééféiczkke@%ﬁﬁ( RSO L The
proviso t Q@ L)CON}Bﬁ(G SChlkyhCOOH, @1 aBdylIB,( 8- Qkﬁ?NHtWHzl)hen Rl and

R5 together with e atoms to which they are attached forma 4-11
het er ocycNHe, (Gorfg alkﬁ)(@a@s@ﬁf@@eﬂﬂiwﬁnﬁcol@; dlkylyeb-€othettrdayohe)t €e-Gr oup

cons =t nouShCT R St B €Lt e Sl Bpery ) 7. and
Cl- C8 al kydonane whid-tedy alelaythaﬁe@@o@a @ \t)) Ricloallyg og @iyl exes conprising a
depot 1(l)ool ymer %??s IPII%R?,darr?dm stered as an
R¢ is H or C;-Cg alkyl.
In other embodiments the dipeptide prodrug element comprises the structure
of Formula I, wherein
R; and Rg are independently H or C;-Cg alkyl;

15 R and R4 are independently selected from the group consisting of H, C;-Cs
alkyl, C,-Cg alkenyl, (C;-C4 alkyl)OH, (C;-C4 alkyl)SH, (C»-Cs alkyl)SCH3, (Ci-Cy
alkyl)CONH,, (C;-C,4 alkyl)COOH, (C;-C4 alkyl)NH,, (C;-C4 alkyh)NHC(NH+)
NH,, (Cy-C4 alkyl)(C5-Ce cycloalkyl), (Co-Cy4 alkyl)(C,-Cs heterocyclic), (Co-Cy
alkyl)(Ce-Co aryl)R7, and CH»(Cs-Co heteroaryl), or Ry and R, together with the

20  atoms to which they are attached form a Cs-C;; cycloalkyl;

Rj3 is C1-Cyg alkyl;

Rs5is NHRg;

R¢ is H or C;-Cg alkyl; and

Ry is selected from the group consisting of hydrogen, C;-C;s alkyl, C»-Cig

25  alkenyl, (Co-C4 alkyl)CONH,, (Co-C4 alkyl)COOH, (Co-C4 alky)NH,, (Co-Cy
alkyl)OH, and halo. In one embodiment when R4 and Rj; together with the atoms to
which they are attached form a 4, 5 or 6 member heterocyclic ring then at least one of
R; and R; are other than hydrogen. In one embodiment when R4 and Rs together with
the atoms to which they are attached form a 4, 5 or 6 member heterocyclic ring then

30  both R; and R,, are other than hydrogen.

In accordance with one embodiment the dipeptide element (A-B) is linked to a
medicinal agent via a primary amine present on the native drug, or a primary amine

introduced into the drug by chemical modification, wherein the substituents of the
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i njectable conmposition to provide a sustained and controlled delivery of a
beneficial agent to a subject over a prolonged duration of tine.

Accor di ngwg,20tdnso@spept i de 20 el enments di scl osed her ei nPcarush@9losstiked t o
any nedi ci nal agent via an am de bond |inkage and used to treat any disease
or condition in accordance with known uses for the parent nedicinal agent.
The di pepti de/ nedi ci nal agent/depot pol yner conpl exes of the present

i nvent i ondipaptiderddethele age feiaetedntg@covidni dipkptedd/died coraplyx (Asd-Q)sviieegnl at ed by
sel ection of the di 6§pti de substituents, enbodj nent the release is

| .
cont rol | efe3gufet-BiQde b3y 1fh08m%@1?@r%P$%ﬂa§%EPY§aloatfa¥ condiionst Img t o
about 72 RQufEincd %ith®ndPRYbdikRA: QQ@?@%(F%N?QQMFI&MV%%%K% §i0210¢ 1Nt h

after adm nistration. The present osure al so enconpasses the

f or mul at i bourgh standaid Wip Sderdew pltyisicdsgicH] ckmbitipnsne giaviidedl wizgantA-Bsef ul  f or
treatipng patients. Mre icul arly, .the prodrugs disclosed herein are

for rrulgt egorflﬁnsgﬁ%é@c?uﬁ‘g%fmﬁaﬁf 6"t he parent 30nedicinal agent, while
al l owi ng for SRpﬁﬁdmgaﬁeia&épw&énmrcm8tatk@1alrﬁgr;@9R\(h§da RRNike@NZymat i c
degradati on nechani sm The i deal prodlr ug should be soluble in water at
physi ol ogiheeughctndi i, otisre(if pis 28anpl e, a pH of 7.2 and 37 C), and it shoul d
be stable in tﬂeiso(?v_\ﬁerauzg,rmfor |l ong term storage. It should al so be

i munol ogi cal | y?sitent? and exhibit a | ow acti vi ty relative to the parent
drug. Typical | g,theRpaREatghydrbienpagxhi bit no nore than 10% of the activity
of the parent drug, in one enbodi ment the prodrug exhibits |less than 10%

| ess than 5% BRb&wan aeor | ess than 1% activity relative to the parent
drug. Further : Wl edgsin t ] .d, be
quantitati vel %@HS@%@E@gﬁtgﬁgoﬁgﬁi&cﬁ? %{ Q\%lf’te%"n%guggg ig%re glrsggd of

time. As dipsplidesgdding re&intent aithltheanicaurbatBopiudvi:ded a general techni que for
produci ng 10 prodrugs of a known nedi cinal ;agents, including bioactive

pepti des and non-peptide drugs sfehRas{8hyroi d hor nbne, estrogen,

t est ost erone, and gl ucocorti coi ds\/as 1glel I anal ogs, derivatives and

conj ugates of the foregoing. raicul arly, in one enbodinent a
a

chenoreversi bl e prodrug derivatRve wn drug i s provided, wherein the

drug is nodified to have a dipeptidegyel gyerkg 15coval ently bound to an

active site of the drug via an am de |inkage. Coval ent attachnment of the

di pepti de el enehtreiro an active site of the drug inhibits the activity of
the drug until _cl eayage .of th i peptid | e - ne, enbodi nent a

b odr ki o pr 0B GURR S HipPa Gy &St Bt kOHCRE T S Re T 1/ 2)

bet ween 1r(204 RE sreUtied RHYH gtgg)u Caher&iandi bigns. Physi ol ogi cal conditions
as disclosed herein are intended to 20 includé a tenperature of about 35 to
40 C and a pH Bf isdbolts afkyd; t o about 7.4 and nore typically include a pH of
7.2 to 7.4 and,a_t erat ur f 36 to 38 C Advant ageously, the rate
of cl eavage, aﬁda?cﬁgvgargceta%hé}(ﬁ%enof the prodrug, depends on the structure
and st ereochenrsigyHefantihe di peptide el ement and al so on the strength of

t he dé(ﬁepti de nucl eophile. The prodrugs disclosed herein will ultimtely
25be €hemni cal | {7 &owlesteddipnp eareyceassEng pltydsagenbe 1 Cecdli eefiby t he

native  jenyl, (Co-Cs alkyl)CONHs, (Co-Cy alkyl)COOH, (Co-Cs alky)NHs, (Co-Cs

alkyl)OH, and halo.

In an alternative embodiment the substituents of the dipeptide element are
selected to provide a complex A-B-Q, wherein the t;» of A-B-Q is about 6 to about 24

25  hours in standard PBS under physiological conditions. In accordance with one

embodiment a dipeptide/medicinal agent complex is provided having the structure A-
B-Q and a ty; of about 6 to about 24 hours in standard PBS under physiological
conditions wherein A-B comprises the structure of formula I further wherein

R; and R; are independently selected from the group consisting of hydrogen,

30  C;-Cis alkyl and aryl, or R; and R, are linked through -(CH»),-, wherein p is 2-9;
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receptor/substrate of the drug or nedicinal agent, wherein the speed of
this chem cal conversion will determne the tine of onset and duration of
in vivo bwologvmsedosacti on. The nol ecul ar desi gn di scl os@edTius2a00i068711
application relies upon an intranol ecul ar chem cal reaction that is not
dependent upon additional chem cal additives, or 30 enzynmes. The speed of
conversion is controlled by the chem cal nature of the dipeptide
substituent an#;itG;- Clsezalv;&@eRg aceR, mgyﬂlieobvugiﬂoeadtom@ndim1chmsey &5t nce

physi ol ogi cal cE)H and zrrperature are tightly regulated within a highly
defined rafRseed faRet &P 88CHCYESNIREsi on from prodrug to drug WI |1 exhi bit
high intra and i i prodrugs
are provided hgv?dtn(gkggﬁ‘elﬁ S{é{&g Hl%&t@&égﬂg%%%e?ouﬁic%g%d re ty caI |y

great er tbals2alkyhond aryl; Iandone enbodi nent the half life of the 5prodrug is
aboutes’L 6, 8,.,12, 20,. 24, 48 or 72 hours. In one enbodinment the half life
of the prodrugRFs A0ASUrs or greater including half |ives of up to 168,
336, 504, 672 Qfith {ROpIQKH $hat BHEI €] dhdteOhOYEL deft aR@PMREIAAh4tOnt BE active
form at physi ol ogi caﬁ) conditions through a non-enzymatic reaction driven by
i nher ent BhenRe:&thdmﬂeabl lity. In one enbodiment the non-enzymatic
activation t1/ dr S be yeep n

typically bet Wénen P éfl otﬁ? & F uentesxanp Ql%?ﬁ/fe%énﬁnﬁgb W gtﬁg?%ours and
bet ween 48roafid a7c23ni}QMArB@dvhefb1@ﬂ%t@{f®DdlBT®is d %ebétavéé’n a&ubemeen 24- 48
hrs as neasured by incubating the prodrug in a hat e buffer solution
(e.g. 10 PB@)ouétU:hvw@ rif sglneémbvdlzlennrbea\ﬁ%ﬁnr?@pub ma,»trﬂS hqyes- nlBn- enzymat i c
activatio i I u gxanpl e,
bout 1 naerdeed b s8hekBR PR E ol o it EARR %%qt A S e ours,
or about bBaviogiths. strhﬂuﬂ:rm{B}QarﬂrdeQbmﬁén hbuat 0D o Mthoms,aﬁhnvahe on til2
time of the prodrug is betwee hours. The h i ves of the

vari ous pFlaB?%}agenﬁgD@t%f‘&P P%&@&OB@ UESHA SPEAHTHES agnlvcff .693/k, where
k' is thegy n%sﬁdl@élcﬁrcgﬁc‘htlf)ﬁst@h&@fﬁsA@ct:o dﬂ{seghﬁ:s%%?éj@}{fbﬁﬂulgfl the prodrug. In
one enbodi activation of the pro rug occurs after cleavage of an am de
bond 20l i nked di peptide, and RerRat a di ket opi perazi ne or

di ket onor phol i ne, and the acti agent. Specific dipeptides
conposed of natural, non-codi ithetic am no aci ds have been
identified that facilitate iRgyra it [
conditions to rel ease bioactive pt desR I n accordance with one enbodi nent
a proltug derivative of a known ug %prow ded wherein the prodrug has
the structure: A-B-Q wherein Qis a msdl cinal agent; Ais an amno acid or
a hydroxyl acid; Bis an Nalkylated amno acid; and A-B is a dipeptide

that is | ivhketh RparfQ Bparbliu{depg{demy @ﬁédt@d\frolfn tﬁdﬂg@ﬂpd@nsbﬂﬁ@ dieyueesn,B and an
am ne of at an active site of % t her nor e am no acids of the
t

di pepti de ACBs gkyl, LereotdaDQRHG aﬂ@%\[ﬁ:«zand @%%v%{béb(@fé CuopRem Qi s
nor e than Ax‘éth‘ﬁk& fh%u[éh 1% Bére nl“%b Qol ubilization in a standard
nge1

PBS sol ut| on physi ol ogica cc?n Itio I n one
20 Rj; is C1-Cyg alkyl or R; and R4 together with the atoms to which they are

attached form a 4-12 heterocyclic ring;

R4 and Rg are independently selected from the group consisting of hydrogen,
C;-Cs alkyl and (Co-C4 alkyl)(Ce-Cp aryDR7;

Rs1is NH,; and

25 Ry is selected from the group consisting of H, C;-Cig alkyl, C,-C;3 alkenyl,

(Co-C4 alkyl)CONH,, (Co-C4 alkyl)COOH, (Cy-C4 alkyl)NHo, (Co-C4 alkyl)OH, and
halo;

with the proviso that both R; and R; are not hydrogen and provided that at

least one of R4 or Rg is hydrogen.

23



enbodi nent, one of A or B represents a non-coded am no acid, or when the

di peptide A-Bis linked to Q through an amno acid, the dipeptide A-Bis

| i nked t owQ20twmsegs a non-coded amino acid. In an alter rarivsecoembsydi nent
the di peptide A-Bis linked to Q through an am de bond that does not
constitute a peptide bond. In one enbodi ment 5the prodrug conprises the

di peptide A-B linked to the active site of a bioactive peptide wherein A,

B, or the am ntn aebdlasanpith Sbngeinbediatntypa gipeptdethedinal adehcdonfplé&k i s | i nked

is a non-coded aw’ no acid. In ope &rTrabodi ment the pro rjises the

. [ug co
st ruct ur e!SARTRYIEPQPRIRS e GTIGUR AdbRAndrRy PHEAFCTLIAYE |5 B5DHT ZniIolS: or a
derivativ f kerﬂ?w LEd i i e
enbodi man?r%sioglese eg%ﬁg%%&k%mi&gﬁ %%&%@ggﬁr{%ﬁ% sSt%E)Hﬁgt?g]??%a@égf nucl ear
hor nones, pmpiol ggiod agoditiamdwhamnini Adutamprpepthedeub@msed hor nones, proteins
within the class of 4-helix bundle_pr ted')ns and bl ood clotting factors. In
one enbodinent Qis a nuclear ho Ag orja non-glucagon and non-insulin
pepti de- based hornone. In one e i en is a conpound sel ected from
15t he group consisting of thyrakd r el glucocorticoids, estrogens,
andr og;ns, vitamn D, cal citonin, rq14hH oid hormone (PTH), anylin, growth
hor none, |eptin, erythropoietin, colony stinmulating factors (such as GCSF),
i nterferons (ewhereal RhandaRdarbetdepersiehdy seggted fremube ploap rbmogeg odict i vi t or s

(TPA), an | ood clottin tar ch as, Factor VI.I, Factor .l and
Factor T xR C TS faniC S kS Bis hiandsGarslatsd BouEk G/y: oup
consi sti ngnhefeid fkrpd hornone, glucocorticoids, estrogens, androgens,
vitamn D, calcitonin, dEar at hyroid hornone (PTH) and anylin. In one

embodi ment Q i 8; & Cohpalimldordsl andtRadogatieanwilethgpwup teoviuélsthenarcof t hyroi d
hor nope, | citonin, ,parathyrpeid hornone (PTH) and anylin. In one
enbod?(?rren?t?a@%f%%tr ydr%iggle%%?%ﬁ%gn%’SThe di peptide elenment (A-B) is designed
to cleave base®,upeleced fidth RIROGCLINRIstiAHeNh@Rbgcheaad,amy kgt adds not
dependent upon_additional chem cal additives, or enzynmes. More
particularly, RnioNE2enbodi ment the dipeptide structure is selected to

resi st cleavage; i NESERtr i i sera, including for
exanpl e di pept %é@ﬁh%@%%%sgg?z%i){}) I%ﬁggl}z\;)?e Hﬁ@?&‘%ﬁ%ﬁm y, in one enbodi ment
the rate 300f o savalgeccowith bkenedepbpdinceatsed dipeptidd/medicinhleagonoaniplease pepti de
is not_substantially enhanced (e.g,, greater than 2X) when the reaction is
condut od NP YHESD g?%)ﬁhsaireﬁprec%jrﬁﬁtiﬂgﬁstl/z Rt Prstbpleant SeftHipr ot eases
relative 50iGORUGTHRAIMIRELLGRGT vt I Mtd RuAlS BAGS iPdtal ARl PEOLRASES. Thus
the cleavage half-life of A-B fromthe bioactive peptide in PBS under

physi ol ogpkwgiolegndicondifisnd wherein Ady eomprases thesfruttoreee, four or five fold the

cl eavage half-life of A-B fromthe bko ct veoprotein in a solution
conprising a DPP-1V protease. |In one\é q‘%ﬁ nt the solution conprising a

DPP-1V protease is serum nore parti el i an serum incl udi ng
human serum 5In accordance wth oni t A or B of the dipeptide

el ement, or in the case of a bioactive pem, de, the amno acid of the

bi oactive peptide to which A-Bis linked is a non-coded am no acid. In one
enbodi ment ami mbewoid "B" is Nalkylated, but is not proline. In one

enbodient the N-al kyl at.eﬁg r&)uB of a,[m' gro atid Bis atC1- 18 al kyl, and in
one eftbodi ment Rp 870Gz 85 1 "1?9?.“ % SEETsY RRCEC &R BRESURLYdIREIE 10t he
cl eavage ald;alkyf endofc, e BukylHS i n standard PBS under physi ol ogi cal
condi tions
Rj; is C1-Cg alkyl;
R4 is hydrogen; and
Rsis NH;;
25 with the proviso that both R; and R, are not hydrogen.
In accordance with some embodiments, a dipeptide/medicinal agent complex

is provided having the structure A-B-Q and a t;; between about 12 to about 72 hours,
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is not nore than two fold the cleavage half-life of ABfromQin a
solution conprising a DPP-1V protease. In one enbodi nent the solution
conpri si Nyohw/@BRM5| V protease is serum I n accordance WwCrhiSeee/oestivndi ment
an aliphatic amno group of Q (i.e., a 15 primary amne), including for
exanple the N-term nal amne or the am no group of an am no acid side chain
of a bioactive peptide, is nodified by the covalent |inkage of the

di pept i deoeinasoritembodiradhtabetdeerbaivdt 12 o doat 43rbads irenindahEPHS pe@dri de
element is linked to an am no group present in Q either directly or

t hr ough aPRySHRP#ERlEEN P9?SWhaﬁﬁ%AégﬁBHWHﬁﬁﬁwﬁﬁ@Cuﬁﬁking noi ety conprises a
prinmary am ne bearing acyl group or ROl kyl @roup. Alternatively, the
di peptide elenment can be linked to a Larijno Bub stituent present on an aryl
ring of the peptide, including for aromatic amno acid of a

bi oactive peptide selected fromtheRgroup Si sting of am no-Phe,

am nonapt hyl al ani ne, am no tryptophan,OaﬂLmélphenyl-glycine,

am no- hono- Phe, and 25am no tyrosine. In one enbodi nent the di peptide
element is |inR88t the side chain amino group of a lysine amno acid or
the arpmatic api Bed Q5 QAn@peAdehtly 30ALR RSAYha AR %ngi%‘r&%ﬂﬁgfd}@gnf or a

nati ve phenyl al ani ne” or tyf55|ne resi due of the @loactl e peptide). In one
enbodi mentnd GeCdialkoht( Cd€.4 elkghiiht,, psR| amilkRucare tinked thriugb (GHeg ewberein pan

i nt er nal ag!gp acid of a bioactive peptide. In one enbodinment is the

30di pepti e @l ement is linked to a prinmary an ne. In accordance with
one enbodi nent Rt ec deperyi; de el ement can be further nodified to conprise a
hydrophilic noiety. In one enbodi nent the hydrophilic noiety is a

pol yet hyl ene gRy&dCodhailliy)(CarCactohBance with one enbodi nent a

pol yethyl ene gly chai,n of 40k or higher is covalently bound to the side
chainigf t he Aké%ﬂgHﬁﬁwﬁo acid of the dipeptide elenent. |In another

enmbodi ment t heRdinepicicdereh eFBibup CondBithabellydsganl Kyl(Rtrgl whd tCCf atty acid
or bile acid, or salt thereof, e.g. a C4 to C30 fatty acid, a C8 to C24
fatty aci dkydRBkic acid, a C4 to C30 alkyl, a C8 to C24 5alkyl, or an alkyl
conprising a s i i bj | I atively, the dipeptide

el enent can be%ﬁ?gﬁg%%?%8§¥%gé%@Rb%¥§RQﬁé@ﬂéﬁh&%&géxtran or a polyethyl ene
gl ycol nol ecul & {realgrnadtiae iemipodinsinz ehecibajppmoxofitat dipyptdd:, déferttard80, 000
daltons) that serves to sequester. the prodrug at, an injectiqgn site until

cl eavhye éf?eoct ORREpe R dipepufdmedicinhadenteaiRonl St YeerEptiede o101 n one

enbodi nent, gt el efiHoulan ddiBa PRl AlacPphillbkigaof Formula I: R

R2 1iZ-30 RS wherein Rl, R2, and R8 are i1'ndependently sel ected

from t he gomsliponsoms asoidageovithiond SE@h-@1®dahét|A-BCRn(iBesathk strydtpre(ofl- C18
al ky1) OH, Cl-g}S al kyl ) SH, (C2-C3 alkyl)SCH3, (G -C4 alkyl)CONH2, (G -C4
al kyl ) Ul LNk vl YNH2, (G- C4 al kyl ) NHO( NH2+) NH2,  ( CD- C4
al kyl) (C3-C6 creio@ldeted)ront BR-dedupddnvislib £-8f Dair6&heCREY alkyEdnd 4R~ CA
al kyI%(C6-Ci o aryl)R7, ﬂCi -4 al k@él)(CS-g 1ﬁ%iteroaryl ), a}tﬁd Cllg;p
0 R31s C;-Cyg alkyl;
R4 and Rg are each hydrogen; and
Rsis an amine or N-substituted amine or a hydroxyl;
with the proviso that, if Ry is alkyl or aryl, then Ry and Rs together with the atoms to
which they are attached form a 4-11 heterocyclic ring. In one embodiment R; is
25  selected from the group consisting of hydrogen, C;-Cs alkyl and Cs-Cj aryl, and in
one embodiment R is selected from the group consisting of hydrogen, C;-Cs alkyl
and Cs-Cg aryl.

In some embodiments, A-B comprises the structure:
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Cl2 al kyl (W)G -C12 al kyl, wherein W is a heteroatom selected fromthe
group 20 consisting of N, S and 0, or Rl and R2 together with the atons to
whi ch t heyoan®/mbdoached form a C3-Cl2 cycl oal kyl or arylPCTaAS2004/0687d1 R8
together with the atons to which they are attached forma C3-C6 cycl oal kyl ;
R3 is selected fromthe group consisting of Cl1-Cl18 al kyl, (Cl1-Cl18 al kyl)OH,
(C1-C18 al kyl ) NH2, (C1-C18 al kyl)SH, (CO-C4 al kyl) (C3-C6) cycl oal kyl, (CO-C4
25al kyl ) (C2-05 heterocyclic), ®®R,R;akkyl)(C6-C o aryl)R7, and (Ci -C4

al kyl ) (C3-C9 heteroaryl) or R4 d tloget her with the atons to which they
are attached forma 4, 5 or 6 Wégﬁe‘ga e%erocyclic ring; R5 is NHR6 or OH
R6 is H Cl1-C8 alkyl or R6 an§5R2 t eﬁer with the atons to which they are
30 attached forma 4, 5 or 6 nemb&r et er oghtinc ring;, and R7 is sel ected
fromthe group_consjsti of. Hand OH . In so odj pents the

i popt i de el oBats TS N irets P S ipsPEhSFOsEDy Froka 0T R oG8 0 RS 0
R4 R8 V\heﬁﬁ&?(@@f aRZR7R4 and R8 are independently selected fromthe group
consisting 0O I—? & -C)18 al kyl, C2-C18 al kenyl, (Cl-C18 al kyl)OH, (Cl1-C18

al kyl ) SH, (C2- R3isdTk{/is)aiGH3, (Cl1-C4 al kyl ) CONH2, (Cl-C4 al kyl ) COOH, (Cl-C4
al kyl )NH2, (G ;,C4 kyl ) N 2+) NH2, (C0-C4 al kyl ) (C3-C6 cycl oal kyl ),

( C0- c4§\|a| kyl )(&?@khé’i“’eeﬁgk -‘(:YP%%“: (Co-C4 alkyl)(Cs-Cio aryl)R7, (G -C4

al kyl') (C3-C9 heteynHRYbL) OFRNd C1- 1 0C12 al kyl (W) G -Cl12 al kyl, wherein W
is a heteroatom sel ected fromthe group consisting of NN, S and 0, or RL and
R2 toget her wi RhitlieCafoptkyk or RhpehRy tpagthay with theaterag to whigh shegauel 2

cycl oal kyl{lt&%@fﬁ%&g{%yﬁ %%ng{ﬁt&%‘%@%%%}%hm to which they are attached

forma C3- i's sele e group consisting of Cl-C18
al kyl , ( Cl- C18Ralisksglered, frabb (Heler&ilBealskyihg dH2ydr¢geh; C1-8 adlkyll S, ;s ( CO- C4

a1 ko 1 oGt ol 6 G iy (656 Ra ana ro
et or ocycl 1o O RE AT " Re or ot 20RB s H. CL-CB Al kyl or RS and RL
ycl1 T ring; i's or ; is H, al kyl or an
toget her with with tht prosiso chanhii Rhistalleyt oaf@-Gs tlhgh@d- orml R 4thed Roand menber
heter OCyCHS %ogre‘ichrflzg %)vitﬁq}qe atoms to which they are attached form a 4-11 heterocyclic ring.
In one embodiment R is selected from the group consisting of hydrogen, C;-Cg alkyl
15  and (Cp-C4 alkyl)(Cs-Cyp aryl)R7, and in one embodiment R; is selected from the
group consisting of hydrogen, C;-Cg alkyl and (Co-Cy4 alkyl)(Cs-Ce aryl)R7.
The complexes comprising a depot polymer can be administered as an
injectable composition to provide a sustained and controlled delivery of a beneficial
agent to a subject over a prolonged duration of time. Accordingly, the dipeptide
20  elements disclosed herein can be linked to any medicinal agent via an amide bond
linkage and used to treat any disease or condition in accordance with known uses for
the parent medicinal agent. The dipeptide/medicinal agent/depot polymer complexes
of the present invention can provide a prolonged controlled delivery that is regulated
by selection of the dipeptide substituents. In one embodiment the release is controlled
25  over a period from about 6 to about 24 hours, about 48 to about 72 hours, 72 to about
168 hours, or about two weeks to one month after administration.
The present disclosure also encompasses the formulation of prodrug
derivatives of known medicinal agent useful for treating patients. More particularly,

the prodrugs disclosed herein are formulated to enhance the half life of the parent

30  medicinal agent, while allowing for subsequent activation of the prodrug via a non-
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R7 is selected fromthe group consisting of hydrogen, Cl-Cl18 al kyl, C2-C18
al kenyl, (CO-C4 al kyl ) CONH2, (CO-C4 al kyl ) COOH, (CO-C4 al kyl )NH2, (CO-C4

al ky1l) OH werrdionsbe@s 25l n one enbodi ment R8 is H and R5 iPETNISR®9/068711 | n one
enbodi ment the dipeptide elenment has the structure of Fornula I, wherein Rl
and R8 are independently H or C1-C8 al kyl; R2 and R4 are

i ndependently sel ected fromthe group consisting of H Cl1-C8 30al kyl, C2-C8
al kenyl , é&Gyn{adic allegmdz)tﬁh médﬁiam@dh aﬂﬁeydie)asptodt@shéialdaiel«yol@b&]ﬂayaté@l 4

al kyl )CO\|H2 (C -C4 al yl ) NHC( NH2+) NH2,
(oo C4 al R@YS}%@C@@OE@%P% ryﬁrX)amP e@@P&Ofy - im %hngsn%tsa?laé%ssa%e (Co- 4

al kyl') ( CGmQh%}s)@{;vMér)fBﬁn f@ﬂgn Ans a%agﬁglg’ﬁ?%% %e mCMlul%lo oa Epget her

with the ato to which the ormaC3012 or aryl;
5R5 is NHEQ&‘d, exdmioi t RB)W sctiitgnel@ived® thd¢ kayrknt drug. Typlmlbfttheproelndg)dllhent s the

di pe nme the. str re of, Formula I, wherejn R1L and R8
o 6 P repeTIBARP horF BT GPoice taf RN RO B i eairbote ety % Sel ect ed
fromt he BFORANR SAMNHsIEds Mhrof0 % le S deB5 B! 4ot 14208 ssAhkie ! actil

al ky1) OH, ﬂO C4 al kyl)SH, (C2-C3 al kyl)SCH3, (G -C4 al kyl) 2 (0‘-04
al kyl ) COOlat{veito b mrdoy riylmfur@@mm the ksqdpmmmmyctw th¢ bodyc4

al kyl) (C3-.C6 Ioa el erogyc
al kyl )(CGSIB]Jll.)CF Cﬂ/%nk ng{}f(f%&ﬁf%éé &5;/"}(1: ero H,ladef;%fi r%fdlﬁg 1fmoget her
with the Asaiwemsed per@aﬂl @ﬂplf&:ﬁlﬁyh@sfe@ra{qﬁé@ngéhdcrﬂrtéﬂhalcfﬁ@-f&lﬁo&ycﬁﬁg)al kyl; R3 is

Cl-C18 alkyl; R5 is NHR6 R6 is Hor G -C38 alkyl; and R7|s
sel ect@d Progitesies 2akpewp nsshkna peengs. cwclwyag bgeslvewEPtds ardppn-pepdec1s 20

2: t;e/ 231 I0 H, gﬁ%d Qﬁcé]]a% &Hyr))%%gé, h aﬁr%él‘n?% %gggind(g(%oﬁm?éﬁﬁg %1’ aas((: (C:Ig r c(i:g nce

wi th the pigsgndertliasie¢sasidroenjugadebemaifoedoiny. t he substituents of the

di peptide elengnt and the site on the drug to whic ttached, For
exanpl e, the pMsY ?a@mﬁ%}ﬁﬁxc}ﬁﬁp? @by leneab ea%oreYeéﬁQ%tpr%u ﬁwaw?ﬁﬁ ough an

BNt caphOR otk e b mngho ety 19 8,
) N70, 1RR5 OGovfenB8 bound to an active site of the drug via an amide linkage. Covalent
attachment of the dipeptide element to an active site of the drug inhibits the activity of
the drug until cleavage of the dipeptide element. In one embodiment a prodrug is
provided having a non-enzymatic activation half time (t1/2) between 1-720 hrs under
physiological conditions. Physiological conditions as disclosed herein are intended to
20  include a temperature of about 35 to 40 °C and a pH of about 7.0 to about 7.4 and
more typically include a pH of 7.2 to 7.4 and a temperature of 36 to 38 °C.
Advantageously, the rate of cleavage, and thus activation of the prodrug,
depends on the structure and stereochemistry of the dipeptide element and also on the
strength of the dipeptide nucleophile. The prodrugs disclosed herein will ultimately
25  be chemically converted to structures that can be recognized by the native
receptor/substrate of the drug or medicinal agent, wherein the speed of this chemical
conversion will determine the time of onset and duration of in vivo biological action.
The molecular design disclosed in this application relies upon an intramolecular
chemical reaction that is not dependent upon additional chemical additives, or
30  enzymes. The speed of conversion is controlled by the chemical nature of the
dipeptide substituent and its cleavage under physiological conditions. Since

physiological pH and temperature are tightly regulated within a highly defined range,
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wherein Ri and R2 are independently CI-CB alkyl or aryl; or R
and R2 are |inked 30t hrough -(CH2)p, wherein pis 2-9; R3is C-Cl8 al kyl;
R4 and Raweanreloamedsshydrogen; and R5 is an ami ne. | n sompCerisoaomesis,
prodrugs conprising a dipeptide elenment |inked 5through an aliphatic am no
group of the drug and having a ti/2, e.g., of about 1 hour have the
structure: RR R2 f3 0 R5 0 R4 R8 wherein 10R and R2 are independently

G - C8 al ke speed d@otdersibk Yilon{ fiodigho aryd WwlZexhibit IRigh &itch 442 iategpatibmk ed
through -(CH2)p-, wherein pis 2-9; R3is O-Cl18 alkyl; R4 and R8 are each
hydr ogen; "RECUSIONY: and 15R7 is sel ected fromthe group consisting of

hyd , Cl- = | . - Al ‘QF]M—I%
a%/k;f)?(ca:rclﬂ—l, (&g-s%?éys %/ﬁzﬁﬁﬁﬁ Od?%%%(% P g?é%%ﬁl@aﬂr%ﬂ %a 0. lea(Sgi)-hFurr’t her nor e,

in one enbotneentypioalbyigegs: thavi2Adgotie Idopephbetbmehtetre hulf lifmdfgte t hr ough an
oL B C, A, Shou o, e,y end Havi 10, 2 LR heLueeh cholt P Lo
R3 0 RS 7the prodrug is 100 hours or greater including half lives of up to 168, 336, 504, 672 or
720 hours, wherein the prodrug is converted to the active form at physiological
conditions through a non-enzymatic reaction driven by inherent chemical instability.
In one embodiment the non-enzymatic activation t1/2 time of the prodrug is between
10 1-100 hrs, and more typically between 12 and 72 hours, for example, between 12 and
48 hours and between 48 and 72 hours, and in one embodiment the t1/2 is between
24-48 hrs as measured by incubating the prodrug in a phosphate buffer solution (e.g.,
PBS) at 37 °C and pH of 7.2. In another embodiment the non-enzymatic activation
t1» time of the prodrug is between 1 and 6 hours, for example, about 1 hour, about 2
15  hours, about 3 hours, about 4 hours, about 5 hours, or about 6 hours. In another
embodiment the non-enzymatic activation t;, time of the prodrug is between 6 and 24
hours. The half lives of the various prodrugs are calculated by using the formula t;,; =
.693/k, where ‘k’ is the first order rate constant for the degradation of the prodrug. In
one embodiment, activation of the prodrug occurs after cleavage of an amide bond
20  linked dipeptide, and formation of a diketopiperazine or diketomorpholine, and the
active medicinal agent. Specific dipeptides composed of natural, non-coding and/or
synthetic amino acids have been identified that facilitate intramolecular
decomposition under physiological conditions to release bioactive peptides.
In accordance with one embodiment a prodrug derivative of a known drug is
25  provided wherein the prodrug has the structure:
A-B-Q;
wherein Q is a medicinal agent;
A is an amino acid or a hydroxyl acid;
B is an N-alkylated amino acid; and A-B is a dipeptide that is linked to Q
30  through formation of an amide bond between B and an amine of Q, at an active site of
Q. Furthermore, the amino acids of the dipeptide A-B are selected such that chemical
cleavage of A-B from Q is more than 90% complete within 720 hours after

solubilization in a standard PBS solution under physiological conditions. In one

28



0O R4 R8 wherein R and R2 are independently selected fromthe group
consi sting of hydrogen, G -Cl18 al kyl and aryl, or RlL and R2 are |inked

t hrough (Wbi2pm/o80deerein p is 2-9; R3 i s Cl PCB/uskéoglosgmn1 R3 and
R4 together with the atons to which they are 25attached forma 4-12
het erocyclic ring; R4 and R8 are independently selected fromthe

group consisting of hydrogen, G -C8 alkyl and aryl; and R5 is an am ne;
with the pmbudigent, ba¢ obAatdn BREpeRehtiR2 nai-eodedtantiyicd aaiges valieah the dipepliédt t hat one
of R4 or R8_i s _ hydrogen. I.n sone. enbodi ments. prodrugs having the

di pept i de/eP dnafedite RGP ieh 2B AN I P R PRSI i 1@?‘6‘@51&9 Gthioen 8 ug and
having a_hdd-BodQHRAS RO} orf AR tHbodnche (RUiSepiBl AL i AaqBlepdi ment s
bet ween about 12 to a%out 48 hours conprise a dipeptide element with the

st ruct ur ethréighRh abdide BOndthRdde8 ndOcomvetues npdRiidahdnd2Iname enthddpeamdent | y
selected fromthe group consisting, of.. rogen, .Cl1-Cl l.kyl., (C1-C18

a1 ky 1) Ob, TG sTROTILE: SR F Ay B o CERTCHS A RAYe or RI and Re
are | inkegegtiieQiiein GHB) By thaRGTiLd Aci® cbBpAsifg the amino gF¥Apiot Gb-widh al kyl or
R3 and R4 together with the atons to which %hey are atFached forma 4-12
het er ocycA-B 1y limigpd i9 & Ran-gpdidr@niae ecidndependent |y sel ected from the group
consi sting of drogen, .. C - al kyl and {(C0;C4. al kyl -Glo.aryl )R7; R5 is
N and 0 O SRR Bofte AR B el AR R Y - s

al kyl , C2kfahn atuls@mitlcompBesCh aahiky,|or @A atiie@Faldhod dig ModBdd tf CO- C4

al kyl )NH2, (C0-C4 al_kyll) OH, and 20hal o; with the proviso that both Rl
and ar EoRpiseidIyBR nln01g gprbodinae Q Kaelegled frogsthe graPHEt cRMPEENGRS | s

hydr ogen. copieo | i t r 12V di ti de el enent
Y niced t neeiing oPuRAEE HBRRAL A Bl ool L IR oL AILRRE 2% T 5

bet ween abowiont? prateimbouthin/the2hshoi-seliobundie siomrenemdddosderidsinget ween about

12 to about 48 hours co risihjg di peptide elenment wyth the structure:

wher ei n RECHAY RONSCEMOHERTEE RS AUy Icaeh E10BE OF  BAR-EHE OB 8nsi sting of
hydr ogen, il {Be Al WasdhrinGhe. Gh FHek¥lboltiRent gis Rleopduf®sdéged #rifed through
(CH2) p, wherein p is 2-9; R3 i1s -C8 al'kyl or R3 and R4

t oget her thetgnouthenatsong off thysid bdrntdneyglacaoBabidactstd gy adrogens, het er ocyclic
ring;

vitamin D, calcitonin, parathyroid hormone (PTH), amylin, growth hormone, leptin,
erythropoietin, colony stimulating factors (such as GCSF), interferons (e.g. alpha and
beta isoforms), tissue plasminogen activitors (TPA), and blood clotting factors, such
as Factor VII, Factor VIII and Factor IX. In one embodiment Q is a compound

20  selected from the group consisting of thyroid hormone, glucocorticoids, estrogens,
androgens, vitamin D, calcitonin, parathyroid hormone (PTH) and amylin. In one
embodiment Q is a compound selected from the group consisting of thyroid hormone,
calcitonin, parathyroid hormone (PTH) and amylin. In one embodiment Q is thyroid
hormone.

25 The dipeptide element (A-B) is designed to cleave based upon an
intramolecular chemical reaction that is not dependent upon additional chemical
additives, or enzymes. More particularly, in one embodiment the dipeptide structure
is selected to resist cleavage by peptidases present in mammalian sera, including for
example dipeptidyl peptidase IV (DPP-1V). Accordingly, in one embodiment the rate

30  of cleavage of the dipeptide element from the bioactive peptide is not substantially
enhanced (e.g., greater than 2X) when the reaction is conducted using physiological
conditions in the presence of serum proteases relative to conducting the reaction in the

absence of the proteases. Thus the cleavage half-life of A-B from the bioactive
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R4 is selected fromthe group consisting of hydrogen and Cl1-C8 al kyl; and
R5 is NH2; with the proviso that both RL and R2 are not hydrogen. 10In

ot her entwoi2oviBe60pr odr ugs havi ng t he di pepti de el enent PCirnise@9ovbs7augh an
ali phatic am no group of the drug and having a t1l/2 between about 12 to
about 72 hours, or in sone enbodi nents between about 12 to about 48 hours
conprise a dipeptide elenent with the structure: 11)2 13 0 N O 15wherein
Rl and R2pepteleiiméBSamndanihyyioteli@ttadlitism iz hdtenge ohyn teontirst faug oofiveydr ogen,
Cl-C8 alkyl .and (C1-C4 alkyl)NH2; R3 is Cl1-C6 al kyl; R4 is hydraogen; and
20R5 is Nﬁﬂﬁi%ﬁqlﬁVﬁ%}l%ﬁBﬁﬁ f \-Brixpm o BogetivaREOIRY 1B ASONGEN RYAPEYBR. I n sone
enbodi nmen i ' | e r

ol phat | 0 B B B Bl e R g P PRt ™12 1.0
about 72 serum, mouwr gartiadainmsomeliembadimrertslilgeweernseabout 12 t o about 48

hours conpri se.a 25dj peptide ele t with th tructure: 11)2 13 0 NO
e o E P S R R Sa e B e or B S PEH e emetheordh o
consi sti ngasefof AbEHaeGR e, Che 481! de3 of th&biobdtivel fepliddNdavhiekh ARS jand R2 are

| i nked through (CH2)p, wherein p is 2-9;
linked is a non-coded amino acid. In one embodiment amino acid "B" is N-alkylated,

but is not proline. In one embodiment the N-alkylated group of amino acid B is a C;-
Cjs alkyl, and in one embodiment is C;-C¢ alkyl. In accordance with one embodiment
10 the cleavage half-life of A-B from Q in standard PBS under physiological conditions
is not more than two fold the cleavage half-life of A-B from Q in a solution
comprising a DPP-IV protease. In one embodiment the solution comprising the DPP-
IV protease is serum.
In accordance with one embodiment an aliphatic amino group of Q (i.e., a
15  primary amine), including for example the N-terminal amine or the amino group of an
amino acid side chain of a bioactive peptide, is modified by the covalent linkage of
the dipeptide element via an amide bond. In one embodiment the dipeptide element is
linked to an amino group present in Q, either directly or through a linking moiety. In
one embodiment the linking moiety comprises a primary amine bearing acyl group or
20  alkyl group.

Alternatively, the dipeptide element can be linked to an amino substituent
present on an aryl ring of the peptide, including for example an aromatic amino acid
of a bioactive peptide selected from the group consisting of amino-Phe, amino-
napthyl alanine, amino tryptophan, amino-phenyl-glycine, amino-homo-Phe, and

25  amino tyrosine. In one embodiment the dipeptide element is linked to the side chain
amino group of a lysine amino acid or the aromatic amino group of a 4-
aminophenylalanine (substituted for a native phenylalanine or tyrosine residue of the
bioactive peptide). In one embodiment the dipeptide element is linked to an amine
present on an internal amino acid of a bioactive peptide. In one embodiment is the

30  dipeptide element is linked to a primary amine.

In accordance with one embodiment the dipeptide element can be further
modified to comprise a hydrophilic moiety. In one embodiment the hydrophilic

moiety is a polyethylene glycol chain. In accordance with one embodiment a
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R3 is C1-C8 alkyl; 5R4 is (CO-C4 alkyl)(C6-Cio arYDR7; R5 is NH2; and

R7 is selected fromthe group consisting of hydrogen, Cl1-C8 al kyl and
(C0- 4 alwplporesosst h t he proviso that both RL and R2 arpeTrustooapesiogen.
10l n addition a prodrug having the dipeptide elenment |inked through an

ali phatic am no group of the drug and having a t1/2 of about 72 to about
168 hours is provided wherein the dipeptide elenent has the structure: R3
0 NKI, R4pH&§etbylene glycolvmna'rnec'beORbr ih'%hseiseot/zﬁdntfyr leount] e thgrsadepchaionsfitsd i ng of
hydrogen C1-C8 al kyl is C-C18 alkyl; R4 apnd R8 are each
hydr ogen; Aa%B N@lqosa%gféh? ﬁ@%tﬂd%l%mﬁgt I Rl sbRG T HORRPSLG! ; with the
proviso t i hg%/llaﬂeé o?hl&% atddlw d1ﬁ¥ ¥ kattytataﬁf'oﬂ%]r el Bﬁsatltocﬂ&%&? E, 5%621 the

atons to are attache orma 4-11 heterocyclic rin 20l n sone
enbodi rrentquéD fttycicidg a K@vid R 4tthtey Ehlqh@[hb]ld@CIéJ et CBO nked atdd oddgld an

al i ph ic 'no roup of the dru av, at of about. 72 to about
168" hotr SR8l 8 807 Bk Rhrutdtert TR EPRiD: vela bt ARG O r uoturer R H
I'1Z-30 NKLn e?tlcﬁdelaﬁent can be hnkecW(i%r&FBt Zﬂ%l yih&r $6h 8C88Eah b H&E@&%I&Hp
consi sting of hydrogen, Cl-C18 alky and (CO-C4 al kyl)
i s Cl- Cl8ghicidymolecule (e.g. having a size of approx1mately 40,000 to 80, 000 daltons) that

serves to sequester the prodrug at an injection site until cleavage of the dipeptide

releases the active bioactive peptide.

10 In one embodiment the dipeptide element has the general structure of Formula

Sy

Ri, R» R4 and Rg are independently selected from the group consisting of H,
15 Cy-Cys alkyl, C,-Cyg alkenyl, (C;-Cyg alkyl)OH, (C;-C;g alkyl)SH, (C,-C; alkyl)SCHs,
(C1-Cy4 alkyl)CONH,, (C;-C4 alkyl)COOH, (C;-C4 alkyl)NH,, (C;-Cy
alkyD)NHC(NH,")NH,, (Co-C4 alkyl)(C3-C¢ cycloalkyl), (Co-Cy alkyl)(C2-Cs
heterocyclic), (Co-Cy4 alkyl)(Ces-Co aryl)R7, (C1-Cy alkyl)(Cs-Co heteroaryl), and C;-

wherein

Cyz alkyl(W)C-Cy; alkyl, wherein W is a heteroatom selected from the group
20  consisting of N, S and O, or R; and R, together with the atoms to which they are
attached form a C3-C; cycloalkyl or aryl; or R4 and Rg together with the atoms to
which they are attached form a Cs-Cs cycloalkyl;
Rj is selected from the group consisting of C;-C;g alkyl, (C;-Cg alkyl)OH,
(C1-Cys alkyl)NH;, (C1-Cyg alkyl)SH, (Co-Cy alkyl)(Cs-Co)cycloalkyl, (Co-Cy
25  alkyl)(C,-Cs heterocyclic), (Co-Cy4 alkyl)(Cs-Cip aryl)R7, and (C;-Cy4 alkyl)(Cs-Co
heteroaryl) or R4 and R3 together with the atoms to which they are attached form a 4,
5 or 6 member heterocyclic ring;
R5is NHR¢ or OH;
R¢ is H, C;-Cg alkyl or Rg and R, together with the atoms to which they are
30  attached form a 4, 5 or 6 member heterocyclic ring; and

R7 is selected from the group consisting of H and OH.
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R4 and R8 are each hydrogen; R5 is NHR6 or OH; R6 is Hor C-C8

al kyl, or R6 and Ri together with the atons to which they are attached form
a 4, 5 orw6 amnisesoshet erocyclic ring; and R7 1 #C3aiSe@mmas7ir om t he
group consi sting of hydrogen, C -CB al kyl, C2-C18 5 al kenyl, (CO-C4

al kyl ) CONH2, (CO-C4 al kyl)COOH, (CO-C4 al kyl)NH2, (CO-C4 al kyl)OH, and

hal o; with the proviso that, if R and R2 are both independently an

al kyl or (C0- Chh ainkeydrhfddomeEnt® thaer dipgpde ekintenehasRhe génelRA sirscthiterdfed t hr ough
(CH2)p to_R5, wherein pis 2-9. In one enbodi nent the dipeptide elenent is
li nked t oF9™&Y1¥E chain amine of an 10i nternal amino acid of a bioactive
peptide. In this enbodi nent prod@ygﬁrhﬁylng)a ti/2 of about 1 hour have the

structure: RR R f3 0 R5 0 R4 R8 R and R2 are

i ndependently C -C8 aIkyI or aryl or ajigk, R2 are |inked 15t hrough
(CH2) p, wherein p is 2-9; - 8 a Kyle* R4 and R8 are each hydrogen;
and R5 is an am ne. In §b nts, the dipeptide el enent

| i nked to a side chain am ne of an KhteRmaI %nino acid of a bioactive
pepti de and having.a ti/2, e.g., of about 1 hour 20has the structure: R R2

f3 0 R5 0 R4 R¥GRErei n Ri and R2 are independently C -C8 al kyl
or (C0sCA al kyR) (@Rﬂrﬁi I@é’ Mrb 1R€perRenfiy squt"i‘&fjfra% tR¢ grolub @Bl%%tfn@ ro@‘l'ﬂ h
-(CH2) p-, wherein p | 9; R3is C-C18 alkyl; R4 aré each

hydr ogen; Ci-Cis alkyl, Cy- Clg alkenyl (C1-Cis alkyl)OH (Ci- Clg alkyl)SH (Cz 3 alkyl)SCHz,
(C1-Cy4 alkyl)CONH,, (C;-C4 alkyl)COOH, (C;-C4 alkyl)NH,, (C;-Cy
alkyD)NHC(NH,")NH,, (Co-C4 alkyl)(C3-C¢ cycloalkyl), (Co-Cy alkyl)(C2-Cs
heterocyclic), (Co-Cy4 alkyl)(Ces-Co aryl)R7, (C1-Cy alkyl)(Cs-Co heteroaryl), and C;-
10 Cy, alkyl(W)C-Cy; alkyl, wherein W is a heteroatom selected from the group
consisting of N, S and O, or R; and R, together with the atoms to which they are
attached form a C3-Cj; cycloalkyl; or R4 and Rg together with the atoms to which they
are attached form a Cs-Cs cycloalkyl;
Rj is selected from the group consisting of C;-C;g alkyl, (C;-Cg alkyl)OH,
15 (C;-Cys alkyl)NH,, (C1-Cig alkyl)SH, (Co-Cy alkyl)(Cs-Co)cycloalkyl, (Co-Cy
alkyl)(C,-Cs heterocyclic), (Co-Cy4 alkyl)(Ce-Cio aryl)R7, and (C;-C4 alkyl)(Cs-Co
heteroaryl) or R4 and R3 together with the atoms to which they are attached form a 4,
5 or 6 member heterocyclic ring;
R5is NHR¢ or OH;
20 R¢ is H, C;-Cs alkyl or Rg and R; together with the atoms to which they are
attached form a 4, 5 or 6 member heterocyclic ring; and
R7 is selected from the group consisting of hydrogen, C;-Cg alkyl, C,-Cg
alkenyl, (Co-C4 alkyl)CONH;, (Co-C4 alkyl)COOH, (Co-C4 alky)NH,, (Co-Cy
alkyl)OH, and halo.
25 In one embodiment Rg is H and Rs is NHRg,
In one embodiment the dipeptide element has the structure of Formula I,
wherein
R; and Rg are independently H or C;-Cg alkyl;
R and R4 are independently selected from the group consisting of H, C;-Cs
30 alkyl, C,-Cs alkenyl, (C1-C4 alkyl)OH, (C1-C4 alkyl)SH, (C,-Cs alkyl)SCH3, (C-Cy
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R5 is NH2; and R7 is selected fromthe group consisting of hydrogen,
Cl-C18 al kyl, C2-C18 al kenyl, (CO-C4 al kyl)CONH2, (CO-C4 al kyl)COOH, (CO0-C4
al kyl ) NH2AvO(2@0r08d60al ky1) OH, and hal o. 5 Furthernore, i nPomaSeooas7ment
prodrugs having a t1/2 between about 6 to about 24 hours and having the

di peptide elenent linked to an internal am no acid side chain conprise a

di peptide elenent with the structure: RL R2 R3 0 RS 0 R4 RS wherein RL
and R2 ar elk&hd@p&@dﬁ(hlt Cyalk;%ll)@@(ﬁﬂ (C[ ijaﬂdyla)l\@ho((h (CpﬂBjrl$NH(igNH1§+)hydr ogen,
10G - C8 al i.nked. t hr ough wherein p

kyl
Fe oo N (g A Rl oo b i G A HRE Gl (Grhe At ons £ o
whi ch t hey C (ol are
i ndepende%tk ?f)@é@%@@hﬁﬁk @H‘E‘(g% ycgg%legbﬁ{)jﬁ&g’ I's la%de{ir%iqﬁ%et%& “ﬁ}ﬁgtﬂlggu tuted
an ne; 15w|otrts ) Iwéuththw&eattmitedlﬁmmhagl—(amdydR&llayl@rauﬂ; hydr ogen and provi ded
t hat ope of R4Ror s aydr ogen. In sone enbodi nents, prodrugs
havi ngg]a ti12, RelsVHRy en about 12 to about 72 hours, or in sone
enbodi nment s beRg\@qqoaQQJ@S alig1t o about 48 hours, and having the dipeptide
prodrug element linked to a'internal am no acid side chain of a bioactive
20 peptide corrbr@tbetserabqﬂiurp@pﬁ ilgalipapoide arpdeteetementdias thetsymcenrg eict ure: R R2

11Z-30 R5 N70ula? er@? wherein RL and R2 are independently selected from

t he group COI’]SI st ng of hydr ogen, Cl-C8 al kyl, and (CO0-C4

al kyl') (C6- C10 Rij ¥ERR; aRrind®beaduhtIRH ar €,-Ci aiked t hr ough - 25(CH2) p-, wherein
pis 2-9; R3 is cl1-c18 alkyl or R3 and R4 together with the atons to

whi chl@ hey ar eRafr&Rnaig indipandendy solegfed Eppripe igriprqopgsting of H, Ci-Q4 and R8
e L
t _he at ons alk@l) GONT, (Ged., akel)GAOHcGed , fabayUNa{24(C1$mlkﬁ)mH(rbIéth)et erocyclic
"ING: ANAy\  (CooCy alkyl)(Cs-Cy cycloalkyl), (Co-Cy alkyl)(Cy-Cs heterocyelic). (Co-C
alkyl)(Ce-Cp aryl)R7, and CH,(C5-Cg heteroaryl), or R; and R, together with the
15  atoms to which they are attached form a Cs-Ci, cycloalkyl;
Rz is C1-Cyg alkyl;
Rs5is NHRg;
R¢ is H or C;-Cs alkyl; and
Ry is selected from the group consisting of hydrogen, C;-C;s alkyl, C»-Cig
20  alkenyl, (Co-C4 alkyl)CONH,, (Co-C4 alkyl)COOH, (Co-C4 alkyl)NH,, (Co-Cy4
alkyl)OH, and halo.
The half life of the prodrug formed in accordance with the present disclosure
is determined by the substituents of the dipeptide element and the site on the drug to
which it is attached. For example, the prodrug may comprise a dipeptide element
25  linked through an aliphatic amino group of the drug. In this embodiment prodrugs
having a t;;; of 1 hour comprise a dipeptide element with the structure:

R; R, R3

wherein
R; and R; are independently C;-C;s alkyl or aryl; or R; and R, are linked
30  through -(CH),, wherein p is 2-9;
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R7 is selected fromthe group consisting of hydrogen, CI-CB al kyl, C2-Ci18
al kenyl, (CO-C4 al kyl ) CONH2, (CO-C4 al kyl ) COOH, (CO-C4 al kyl )NH2, (CO-C4

al ky1) OH weandionsbes with the proviso that botRCRUSa00d/068718r e not
hydrogen and provided that at 10l east one of R4 or R8 is hydrogen. In
sonme enbodi nents, prodrugs having a t1/2, e.g., between about 12 to about
72 hours, or in sone enbodi nents between about 12 to about 48 hours, and
havi ng the di pBpid deCpraticyiug el enent linked to a internal am no acid side
chain of a bioactive peptide conprises a dipeptide prodrug elenment with the
structure: |1)2438dBs Nepgeh hydrogenggt ein R and R2 are independent!y

sel ected from RQ@S O QMReconsi sting of hydrogen, G -C8 alkyl and (CL-C4

al kyl )NH2, or R and R2 are linked through (CH2)p, wherein p is 2-9;

R3 is G -C8 al kysonorer3odamentRprodyes banpwditda dipeptadecrienes linkedkh t hey are
20attached forma 4-6.heterocyclic ring; R4 i.s selected.fromthe group
consi sti ng'f%lfgwoﬁ#%%tﬂf %{W&O@&tﬂsoféﬁ%}ﬁug aggl fayBe adiEg: O\Rﬂt"?]rlttlh@ubr ovi so

t hat bot hyRie a0 Ru@r € not hydrogen. In some enbodi nents,
prodrugs having a ti/2, e.g., between about 12 to about 25 72 hours, or in
sonme enbodi nents between about 1R;tB, aFe)ut Mg hours, and having the

di pepti de prodrug el enent |inked a interfnal amno acid side chain of a
bi oacti ve peptide conprises a di i ug elenment with the structure:
11)2 13 0 N O wherein RiRand independently selected fromthe
group consisting of hydrogen, G -C8 qlkyl ard (G -C4 alkyl)NH2; R3 is Cl-C6
al kyl; 5R4 is hydrogen; and R5 is NHZ; with the proviso that both R and R2
are not hydrogen.

wherein
10 R; and R; are independently C;-Cg alkyl or (Cy-C4 alkyl)(Ce-Cig aryl)R7; or Ry
and R, are linked through -(CH>),-, wherein p is 2-9;
Rz is C1-Cyg alkyl;
R4 and Rg are each hydrogen;
Rs1is NH,; and
15 R7 is selected from the group consisting of hydrogen, C;-Cg alkyl, C,-Cg
alkenyl, (Co-C4 alkyl)CONH,, (Co-C4 alkyl)COOH, (Co-C4 alky)NH,, (Co-Cy4
alkyl)OH, and halo.
Furthermore, in one embodiment prodrugs having the dipeptide element linked
through an aliphatic amino group of the drug and having a t1/2 between about 6 to
20  about 24 hours comprise a dipeptide element with the structure:

R; R, I|{3 O
N
O R, Rs

wherein R; and R, are independently selected from the group consisting of hydrogen,
C1-Cis alkyl and aryl, or R; and R are linked through (CHs),, wherein p is 2-9;
Rj; is C1-Cyg alkyl or R; and R4 together with the atoms to which they are
25  attached form a 4-12 heterocyclic ring;
R4 and Rg are independently selected from the group consisting of hydrogen,

Ci-Cs alkyl and aryl; and Rs is an amine;
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In sone enbodi nents, prodrugs having a til2, e.g., between about 12 to
about 72 hours, or in sonme enbodi nents between about 12 to about 48 hours,
and havi ngyo20tomso@spepti de prodrug el enent |inked to a iPorarse@/oesrino acid
side chain of a bio active peptide conprises a di peptide prodrug el enent
with the structure: 11)2 13 0 N O wherein R and R2 are

i ndependently sel ected fromthe group consisting of hydrogen 15and C -C8
alkyl, (G- azliﬂhyhc) Pciiso dliat BbthaRichnRR ;aare nbt Hykedbet hnd ygivide@hRytpne wher ei n p
is 2- 9 R3 is _Ci- alkyl; R4 is (CO-C4 alkyl)(C6-Co aryl)R7; R5 is NH2;
and 20R7 BsoggﬁéﬂB@H@FPon1the group consisting of hydrogen, G -C8 al kyl and

(C0- C4 al ky1) 01’1‘1 cQﬁmQﬁthfo?ﬁ’?% hﬁ?lngggﬂglﬁﬁ%%l%rﬁﬁlﬁkéggﬁlﬁ%ﬂr ogen.

In addition a pro rug avi ng to about 1 rs and
havi ng t hen diiapt aoéncegreng nf theidnkeeahdtlmvany a titebatatenaationol Zawi abosi e chain is

rovi ded erei n 25t he tide ele tructure:. R Hf3 0 NKI,
' Be - B Gyt K POt B aht SR BT EF Brm ¢ he or oup
consi st i ngipeptidyd&RERRvithhe Gd&ctaleky! and aryl; R3 is G-C18 al kyl;

Rl R2 3

X

10 wherein R; and R, are independently selected from the group consisting of hydrogen,
C;-Cyg alkyl, (C;-Cyg alkyl)OH, (C;-C4 alkyl)NH,, and (Co-Cy4 alkyl)(Ce-Co aryl)R,
or R; and R, are linked through (CH,),, wherein p is 2-9;
Rz is C;-Cyg alkyl or Rz and R4 together with the atoms to which they are
attached form a 4-12 heterocyclic ring;
15 R4 and Ry are independently selected from the group consisting of hydrogen,
C1-Cs alkyl and (Co-C4 alkyl)(Ce-Cio aryD)R7;
Rsis NH,; and
R7 is selected from the group consisting of H, C;-Cig alkyl, C,-C;g alkenyl,
(Co-C4 alkyl)CONH,,_ (Cy-C4 alkyl)COOH, (Cy-C4 alkyl)NH,, (Co-C4 alkyl)OH, and
20  halo;
with the proviso that both R; and R, are not hydrogen and provided that at
least one of R4 or Rg is hydrogen.
In some embodiments prodrugs having the dipeptide element linked through
an aliphatic amino group of the drug and having a t1/2 between about 12 to about 72
25  hours, or in some embodiments between about 12 to about 48 hours comprise a

dipeptide element with the structure:



R4 and R8 are each hydrogen; and R5 is an amne or N-substituted am ne or a

hydr oxyl ; with the proviso that, if RL and R2 are both independently an
al kyl or woybio/msidoRer RL or 5R2 is |inked through (CH2) pCrasSR®o/oodrer ei n p
is 2-9. In sonme enbodi nents, a prodrug having a t112, e.g., of about

72 to about 168 hours and having the dipeptide prodrug el enent |inked to an
internal amno acid side chain is provided wherein the dipeptide prodrug

el ement has t he/hsteiuRf adER, arRnd2pdiident]Rdel&RBeDfromiBe group comdigingiol R and R2
are independently selected fromthe group consisting of hydrogen, Ci-Cl8
L Kyl andn(s0eess Caite VI ead 6cC aplpyyRi. el a8d 2. aee g oue iR it R8 ar o
each hydr%@%inﬂﬁ@i i's NHR6 or OH R6 is Hor G-C8 alkyl, or R6
and R together vvit?l’the atons to which they are attached forma 4, 5 or 6
menber het er ocRels €i-€; allyyl @ity and Ry togethR? with the homised whidnththeregr oup

consisting, o dro .. C1-C18 al kyl, C2-Cl18 al kenyl, (CO-C4 al kyl ) CONH2,
(C0- £ al g%&%ﬁ%ﬁ%g-hé%f%ﬁyﬁﬁ? YRED, (C0-C4 20al kyl)OH, and hal o

with the provi RoidRekiedifforRihea?SuomisBnd 6t Rydros@pandsnt Ak@nard Kyl or
(C0-A al kyl )(Cg-O' o aryl)R7, aggi tﬂr?eor R1 %r di%s%%l i nked thr%ugh (CH2)p to

R5, wherein p RsisoNHy; I n one enbodi ment the dipeptide elenment is

linked to a side ﬁ ain amﬁ1<-{;b8%‘m§n nld ernalthayﬁnrno acid of a bioactive

pepti de wher ei Wltp & PIRYEP A PR o e %B%prl §8§"25t he structure of

Formula IV: O Ilc.
10 In other embodiments prodrugs having the dipeptide element linked through

an aliphatic amino group of the drug and having a t1/2 between about 12 to about 72
hours, or in some embodiments between about 12 to about 48 hours comprise a
dipeptide element with the structure:
RiR, 1|Q3 O
R%STN b
O Ry H
15 wherein
R; and R; are independently selected from the group consisting of hydrogen,
C;-Cs alkyl and (C;-Cy4 alkyl)NH»;
R3 is C1-Cs alkyl;
R4 is hydrogen; and
20 Rs is NHy;
with the proviso that both R; and R, are not hydrogen.
In some embodiments prodrugs having the dipeptide element linked through
an aliphatic amino group of the drug and having a t1/2 between about 12 to about 72
hours, or in some embodiments between about 12 to about 48 hours comprise a
25  dipeptide element with the structure:
RiR, 1|Q3 O
R%STN b
O Ry H

wherein



HN-CH C -5- (CH2)n wherein nis an integer selected from1l to 4. In
one enbodinent nis 3 or 4 and in one enbodinment the internal amno acid is
| ysi ne. 5Wo0 2a10fas0d0her enbodi ment the di peptide el enent PSTHUSAd0R@68701 t he

bi oactive peptide via an am ne substituent of an aryl group present in the
bi oactive peptide. In one enbodi nent the am no group substituent is a
primary am ne. In those enbodi nents where the dipeptide elenent is |inked
to the medi ci nRl; andRphreVihdepandearly Relestad Stont the atoupfcoasistargydf hydaigen pr esent i n

t he medi ci nal, agenpt rodrugs _having a 10ti 12 of bou 1 hour have a

di pept | detd Fubt aikel-661-CralRBNEE. o e eaarifiniiiseeigh € Hah ke arme
independepstjlgI Cl-CB al kyl or aryl; R3 is C -CB al kyl or R3 and R4
together with the atons to which they are attached forma 4-12 heterocyclic
ring; 15R4 andRR® @r-€;s alkgependent|ly sel ected fromthe group consisting of
hydrogen, C -Cl8. a Y, R5 is an amne or a hydroxyl. In some
enbodihents wh éicﬁ?]ﬂi)éﬁﬁ/jéo @aﬁ is linked to the nedicinal agent
via an ani ne SR?lsSNHElh%Ht of an aryl group present in the medicinal agent,
prodrugs having a til1l2 of about 1 hour have a dipeptide structure of: R R2

R3 0 20 Rhés selegteRiranm thepzowr eonisiviep ehlaesiiogop, Ci-CeBlkal kyd ((rCq CO- C4
al kyl) ( Ce- ]?ﬁ%)%{yl)m; R3 is C-Cl18 alkyl or R3 and R4 together
with the 5t o which they are attached forma 4-12 heterocyclic ring;

R4 and R8 are wﬁnﬁeﬁxepg@enblth/ataeihqclt@ﬁ[{zra@érh@th@dggg@up consi sting of hydrogen,
OC18aIkIand4(SmC4alkl (C6-Cio aryDR7; 5R5 is NH2 or O+ and
R7 isl&el ect edIF# Q%Pf@ﬁwdla@%@%@ipﬁ@l%elmﬁﬁé@@ﬁ theguebpnafighatic c2- c18
al kenyl , I (C0-4
NDMATTTRL éacgff fﬂ&%‘}&%%d Hafhe 41 Al dbd s abSH- 158 rdLKYL hNFFRted

wherein the dipeptide element has the structure:

0O R, Rg

wherein R; is selected from the group consisting of hydrogen, C;-Cs alkyl and aryl;
15 Rj31s C;-Cyg alkyl;
R4 and Rg are each hydrogen; and
Rs is an amine or N-substituted amine or a hydroxyl;
with the proviso that, if R, is alkyl or aryl, then R; and Rs together with the atoms to
which they are attached form a 4-11 heterocyclic ring.
20 In some embodiments a prodrug having the dipeptide element linked through
an aliphatic amino group of the drug and having a t1/2 of about 72 to about 168 hours
is provided wherein the dipeptide element has the structure:

RlH R3 O

|
NS

0O R Rs

Rs

wherein R; is selected from the group consisting of hydrogen, C;-C,g alkyl
25  and (Cy-C4 alkyl)(Ce-Cp ary)R7;

Rz is C1-Cyg alkyl;

R4 and Rg are each hydrogen;
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Furthernore, prodrugs having the di peptide elenent |inked to the nedicinal
10agent via an am ne sub stituent of an aryl group present in the nedicinal
agent, amsohlzawiosgeoa t 1/ 2 of about 6 to about 24 hours areTprseaaesfinwher ei n
t he di peptide conprises a structure of: R3 0 NKI, R4 R8B 0 wherein 15Ri
is selected fromthe group consisting of hydrogen, C-CB al kyl and aryl, or
Ri and R2 are linked through -(CH2)p, wherein pis 2-9; R3 is Cl1-C18
al kyl or R3 anRSFMNHRget@H with the atons to which they are attached form
a 4-6 heterocyclic ri R8 are independently selected
from t he group%&ﬁlogﬁlﬁga&?ﬂwa%@@é#l t%éffm‘é”a?%?mséﬂévhé‘&v SYHRd R5 s
an an ne t 0 enbodi nents, prodrugs havi ng
t he di pept?tﬁa @lé%?bgﬁrdu%l%ﬁ%nlgg%ﬁﬁhrﬁgeeracyvclhg?lgﬁ Eg}r%lonatl c am no acid and havi ng
a tl112, e.g., BfisadeatedGranotielpyotp @hshoog sf mydeogmoCi-TedalipleCeiChs t he

girgﬁﬁt on%ﬁ%‘?ﬁn@‘? aﬂ%ﬁi‘é@@hur@-%ﬂéﬁﬁ@%ﬁ%@f@a%kyé)%zil%%, L?g ed fromthe
al kyl') NH2qkanedH( S Rdoal kyl ) (C6- Ci o ar yDR7; R3 is Ci-Cl8 al kyl or

R3 and R4 together with the atons to which they are attached forma 4-6
het erocycl i ¢ rwily;the proviso tharaf BmandzB. alieémﬂhmlépmmd@rﬁy z;n @eyle?crt(@dcﬁr om t he

group consj rogen,, G 3Cl d o aryDR7;
5R5 is NH ylt) e ary%’el eﬁRl@fR@S 5¥hrou§h @%ﬁhﬁ F‘ogerh)‘ler th the

atons to whi chid heyentsliratitakdgige tQTerBlfﬁnéh,t ilirked Go m@behalhahﬂ@&yﬁl ic ring;
and R7 is selected fromthe gr oug consi sting of hydrogen, Cl1-C18
al kyl 10 cointargalankan eid of edicagtivg ReprijeONHbis quamdanensiprgdry SABMINg 2302 C4

al ky1 ) N2 (i Pod Ok Qe hal o.

S

R; and R; are independently C;-Cg alkyl or aryl; or R; and R; are linked
15  through (CH,),, wherein p is 2-9;
Rz is C1-Cyg alkyl;

wherein

R4 and Rg are each hydrogen; and Rs is an amine.
In some embodiments, the dipeptide element linked to a side chain amine of
an internal amino acid of a bioactive peptide and having a ty/,, e.g., of about 1 hour
20  has the structure:

R; R, R3

wherein

R; and R; are independently C;-Cg alkyl or (Cy-C4 alkyl)(Ce-Cig aryl)R7; or Ry
25  and R, are linked through -(CH>),-, wherein p is 2-9;

Rz is C1-Cyg alkyl;

R4 and Rg are each hydrogen;
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In addition, prodrugs having the dipeptide elenent |inked to the nedicinal
agent via an am ne substituent of an aryl group present in the nedicinal
agent, armdohlzawiosgeoa t 1/ 2 of about 72 to about 168 hour s Paraspeoowssied
wherein the di peptide conprises a structure of: 15 wherein R1L and
R2 are independently selected fromthe group consisting of hydrogen, Cl-C8
al kyl and aryl; R3 is C-Cl8; R4 and R8 are each hydrogen; and 20R5 is

sel ected from Rhé gHeupdconsi sting of ami ne, N-substituted am ne and

hydr oxyl me enbadi nents, pr.odrugs having the dipeptide prodrug
el enent I|nkedeﬂsagegﬁteQrfEﬂ%f}}ecgr%‘ﬂﬁ?R?Sléepﬁog?ﬂ@r%?r ﬁgCas%ﬂzg @t of about
72 to aboli.Ja8 r t 0 rlses a
struct ureglo ﬂﬁ (CQC& ﬁk%@@?ﬁ\(cgegnwgg@a@r‘% (lﬁﬁtfejpﬂﬁg >(/@ngect ed fromthe
group conslksl)()ﬁlgamihzﬂydr ogen, Cl-C8 al kyl, (Ci1-C4 al kyI )COO—I and (CO-C4
al kyl)(C6-C o ar and R5 toget her h the at to i,ch they
v ot achu Bl i ated hter By erre e ¢ fsbityet a R80T it Re' and
R4 t oget hﬁéur‘é"aﬁd‘h&ﬁ% ﬁl”e@ﬁ‘&ph@e ¥Rheht RY tahfirddrhachafs haiRide faif
heterocyclic ring; R4 is hydrogen or forms a 4-6 heterocyclic ring with R3;
R8 is hydﬁ@gelﬂﬁeﬂﬁpﬂgldNHR@l@ththQLﬂmmrg Hor C-C8 alkyl, or R6 and R1
together with the atons to which_th y re tached form a 4, 5 or 6 nenber
het erocyclic ring; and RRLli 2 sef ectijed fromthe group consisting of
hydr ogen, C1-C18 al kyl, C2- C18 al ( C- al kyl ) CONH2, (CO-C4

al kyl ) COOH, (C0-C4 al kyl ) NH2, a , and hal o. 15In one

enbodi nent the di peptide el emerRS inkedhto a bioactive peptide via an
ani ne present on an aryl group of arpar8yatRe amino acid present in the

bi oacti ve %eptl de. In one enbodinment the aromatic amno acid is an internal
ani no aci whetein Reanteldi aF idepensiently stlesied/Bpmthe g wakiidingmf hydigebd can al so

g:l tezfoed Fﬁ_o pﬁ}le gro@f) gg&%ﬁ%!{nfl%gglkgmﬁléﬁqgﬁé afr?rllér(ré:o naptgﬁm ngl g(r:l: ﬁel, >

am no tryptoph&pis @Cpadiphenrk and R, together with the atoms to which they are

attached form a 4-12 heterocyclic ring;
R4 and Rg are independently C;-C;s alkyl or aryl; and
R5 is an amine or N-substituted amine;
15 with the proviso that both R; and R, are not hydrogen and provided that one of
R4 or Rg is hydrogen.
In some embodiments, prodrugs having a t., e.g., between about 12 to about
72 hours, or in some embodiments between about 12 to about 48 hours, and having
the dipeptide prodrug element linked to a internal amino acid side chain of a bioactive
20  peptide comprises a dipeptide prodrug element with the structure:

R; R, R3

wherein R; and R, are independently selected from the group consisting of hydrogen,
C,-Cs alkyl, and (Cy-C4 alkyl)(Cs-C g aryl)R7, or Ry and R, are linked through -
25  (CHj)p-, wherein p is 2-9;
Rz is C;-Cyg alkyl or Rz and R4 together with the atoms to which they are

attached form a 4-12 heterocyclic ring;
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gl yci ne, am no-hono-Phe, and am no tyrosine. In one enbodi nent the primry
am ne that forns an am de bond with the dipeptide elenent is in the
par a- posiwoaniomsodohe aryl group. In one enbodi ment the RCOABLIO/068TIINE

conprises the structure of Formula I11: wherein mis an integer froml
to 3. In accordance with one enbodi nent the dipeptide el enent
conpri ses the structure: 0O R4 wherein RL is selected fromthe group

consi sting of R,andR¢CireGBdemkkddntly hydrogen, (RACantkyRdr @ieCj dkdpendant | y

sel ected fr%mthe group consisting of H Cl1-C8 al kyl, C2-C8 al kenyl, (ClL-C4
al ky1l) OH, @ Roca al kyl)SH, (C2-C3 alkyl)SCH3, (Cl-C4 5 al kyl)CONH2, (Cl-C4
al kyl ) COOH, (Cﬂ{-SF;élNFEg.yI )NH2, (Cl-C4 al kyl ) NHC(NH2) NH2, (CO0-C4

al kyl ) (C3-C6 cycloalkyl), (C0-C4 alkyl)(C6-Ci 0 aryl)R7, CH2(C5-C9

het eroaryl ), oR¢RIHan(R2 allgdetrRerandiR: logdelther aitithntbe htomatio ehhidhitbyy aee
attached for C3- cl oal kyl.: D is selected fromthe group
consi s in@t?%?e%ﬁqr c@li‘%}lémf@gé(%)t%%xcgﬁpﬁ%a 10 R4 and R3 together with
the atoms to WRL gdxelddRM A Rt dragh@shsfsQR S AhRIrédenb CEETPAKyInEL er ocycl i ¢
ring; RS is NHRIé or OH é&% IS H,ggr %GQ%nd R2 tog}éth%r 1%/)vith t he
atons to alked, (Chdys Akd) EONHe HEedCh eliyD& OOy (CG-Grentipd NIhe(€s-Geycl i ¢ ring;
and 15R7 iﬁ@gﬁ%g&fﬂalgromthe group consisting of Hand OH In one

embodi ment' or Cl1-C8 alkyl, R2 is selected fromthe group consisting
of H, Cl-C6 al kyth,th&GhRo thChoGR adidyt,) dNERot HydRodeh a8y raaledythyt aand CH2( CB
aryl )R7 or R6 and R2 together with the atons to which they are attached
form &0 5 lerinde ohBu 6F Berdhideogeing, R3 is Cl1-C6 alkyl, and R4 is sel ected

A I L
t oget her @2 hburkhe iakans einbodihicats Heheyenabeutaltt tachewt 48drorsa afd h@riier

heterocyclic . ring. In a further enbodjnent R3 is,éEHS, 5 is NHRG6,, and in an
al t er nat i & HRAPIAR ProdhodPRENt NRSY fhdynentlgup naric jidg ﬁﬁelﬁﬁatbbq?ﬁﬁ‘(eo whi ch
they are géﬁtﬁl%%&tph@és@ %%tﬂﬁ@%ru?@l%ﬁ"eﬂ%ﬁﬂ tfe stlb@r@nd RS is NHRE. 251n

di nents

accordance wth other e he di peptide prodrug el enent conprises
the structure: O R4 R R, 1|Q3 0O
N
R%ﬂ( %i
15 O R, H

wherein R and R, are independently selected from the group consisting of
hydrogen, C;-Cs alkyl and (C;-C4 alkyl)NHo, or R; and R, are linked through (CH,),,
wherein p is 2-9;
R3 is C;-Cs alkyl or R3 and R4 together with the atoms to which they are
20  attached form a 4-6 heterocyclic ring;
R4 is selected from the group consisting of hydrogen and C;-Cs alkyl; and
Rsis NH,;
with the proviso that both R; and R, are not hydrogen.
In some embodiments, prodrugs having a t., e.g., between about 12 to about
25 72 hours, or in some embodiments between about 12 to about 48 hours, and having
the dipeptide prodrug element linked to a internal amino acid side chain of a bioactive
peptide comprises a dipeptide prodrug element with the structure:
RiR, Ry Q

PN

OR4H
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47 wherein RL is selected fromthe group consisting of Hand Cl-C8 al kyl;
R2 and R4 are independently selected fromthe group consisting of H C -C8
al kyl , CwQ2onliseseyl , (Cl-C4 al kyl) OH, (Cl-C4 al kyl) SH, pCTarsa®oabiryl ) SCH3,
(Cl-C4 al kyl ) CONH2, (Cl1-C4 al kyl )COOH, (Cl-C4 al kyl )NH2, (G -C4

al kyl ) NHC(NH2) NH2, 5(Co-Ca al kyl)(C3-C6 cycloal kyl), (CO-C4 alkyl)(C6-C o
aryl)R7, CH2(C5-C9 heteroaryl), or Rl and R2 together with the atons to
whi ch t hewhatetn att ached forma C3-C6 cycloal kyl; R3 is selected fromthe
group consisting of Cl1-C8 al kyl, (C3- cycl oal kyl or, | R4 and R3
toget her with tha"%Ref% lvéfmhﬁlfélﬂwﬁésﬁg@i%r@%@lﬁ SERBFOPYP iR YFFOss e nber
10het er ocyclA | 0 i E%Eﬁq.or OH; R6 is H or R6 and R2

t oget her gﬁ{%9¥ﬁ%Q§%%§§?ﬁﬁ? i ch they are attached forma 5 or 6 nenber
het erocyclic rRag;Ca@dalRyl;i s sel ected fromthe group consisting of
hydrogen, Cl1-Cl8.al kyl, C2-C18 15al kenyl, (CO-C4 al kyl ) CONH2, (CO-C4

al kyl ) , (céﬁéaathyg%!‘?éﬂl)ﬁ%, (C0-C4 al kyl)OH, and halo. In some

embodi ments RIRL§ kor Cl-C8 alkyl, R2 is selected fromthe group
consisting of H G -C6 alkyl, CH2OH, (Cl-C4 al kyl)NH2, (C3-C6 cycl oal kyl)
and CH2(C6 arywjtRThoproReo gind bRth Rioudtheeare nptthydtdgenat oms to which they are
attached forma 5 nmenber.heterocyclic rin R3 is Cl- al kyl  and R4 is
el acted 11om PheToRPauinEnareY ayfarhd Puer e, Seror Rt kg oal kyi
(Ci-C4 ahkud)OHhr iff SdmESmdbdiylehSHbetindn(a60ut02 talakyht)A8TDuady, ¥hd rin@r R3 and
R4 together with the atons to which they are attached forma 5 nmenber

het er Bty cthiedipaptige Prodryg lement lavpd n winttraal Rmipe agifgide phain Of plrgictivghd i n
alternati r - ' t .th the atons to which
they are éﬁtfg%ﬁé@lﬂ%@%ﬁ%ﬂéﬂﬁ%kﬁ%@%@?@lﬁ% e Sgﬁétﬁwand R5 is NHR6. 25The
foll owi ng conpounds are provi dedRaR, dxa
conbi ned with the prodrug el enent dilscl
derivatives or sequestered co X
peptides. |I. G ucocorticoids 3 ucloc oids, a class of corticosteroids,
are endogenous hornones with profodﬁd ffects on the i mune system and

mul tiple organ“ﬁX%hpnB. They suppress a variety of imune and inflammatory
functions by inhibition of inflanmatory cytokines such as IL-1, IL-2, IL-6,
and TNF, i nhi bRt andiRehreandaphndbmnly celacted fromethalyodupteessisktivgd efdiydepgen o

stagl andi ns_ and, | eukotrienes pl etion of T-I hocyt e and reduction of
the ekbr eddl Bn @ﬁﬁaﬁﬁés-%ﬁﬁﬁwgﬁu%él%ﬂﬁi%Wd%ilﬂ%q'%m%é@Eb)(ppwh?r?m@ar nes,
ain. Scii,243998, 94, pp. 557-572; P. J. Barnes et al., Trends Pharmacol.
Sci., 1993, 14, pp. 436-441). In addition to these effects, glucocorticoids
stinmul ate gl ucBse C-Cgalkyl;

Ry is (Cy-Cy alkyl)(Cs-Cyp aryl)R7;
Rsis NH,; and

| es of conpounds that can be
ed herein to form prodrug
known drugs and bi oactive

20 R7 is selected from the group consisting of hydrogen, C;-Cg alkyl and (Cy-Cy
alkyl)OH;
with the proviso that both R; and R, are not hydrogen.
In addition a prodrug having a t1/2 of about 72 to about 168 hours and having
the dipeptide element linked to an internal amino acid side chain is provided wherein
25  the dipeptide element has the structure:
R, H Ry O

NS
Rs
0O R Rg
wherein R; and R, are independently selected from the group consisting of

hydrogen, C;-C;s alkyl and aryl;
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S5production in the liver and catabolismof proteins, play a role in

el ectrolyte and water bal ance, reduce cal ci um absorption, and inhibit

ost eobl aswof201a18)@A. The effects of gl ucocorticoi g#sTarseoomoes7at ed at
the cellular level by the glucocorticoid receptor (R H Gakley and J.

G dl owski, G ucocorticoids, N. J. Goulding and R J. Flowers (eds.),

Bost on: Birkhauser, 2001, pp. 55-80). The 10gl ucocorticoid receptor is a
menber of a cl Rs& OfCxtalkydi urally related intracellular receptors that when
coupled with a Ii%?nd can function as a transcription factor that affects
gene expr essi oR4 gk Rppreggelhydragena g 1988, 240, pp. 889-895). O her
menbers of thegf a4 At of NelBlftufe8 GRRALES: hyrgbige the m neral ocorticoid,
progest erone, estrogen, and androgen receptors. "15The anti-inflanmatory and
i Mune supmhebspreeisachatui Ri esd Bf aerddgmdependeitlcocakyliocceidscithavB; st i nul at ed
t he deyel gpent of. synt {.C ucqcorticoid derivatives including

dexa hagégfg}nﬁﬁggaﬂ%/@b@bawgkbr FﬁI%Bll%‘Jff (L. Parente, ducocorticoids,

N. J. Goul di ngrafhdembodifib@¥e Srof@d%a)ing Bass, @M., Blabkliasehbodd6s, pp.
35-54). These have found wide use in the treatnent of inflanmmuatory, immune,
20and al | bews endihaangide slipepttleigiodyrr Hementtlinked foswastesnad guimaagsi¢ sideimat oi d
arthritis,, j.uvenil. rthritis,,.and.ankyl osin ondyljtis, dermatol ogical
di seases Fl}f{é i |r%18%s il?rglsnl t@eg%%)ﬁpg%en%r‘%%{% s,© aefq%g?sgg%sﬁil%%freders i ncl udi ng
allergic rhinitis, atopic dermatigfi g BRpd €bntact dermatitis, pulnonary
condi tions including asthm and ronit obgft ructi ve pul nonary di sease
(COPD), and other inmune and infl N i seases including Crohn's

di sease, ulcerative colitis, systeml[t | s €ryt henat osus, aut oi nmune
chronic active hepatitis, osteoarthrliiti§, ndonitis, and bursitis (J.
Toogood, G ucocorticoids, N J. Goul@ing+and® R J. Flowers (eds.), Boston:
Bi r khguser, 2001, pp. 161-174). They have al so been used to hel p prevent
rejection in organ transplantation. 30Novel |igands for the glucocorticoid
receptor have ba@erirdRsaid Redleimdepbieleaty edlédtéd fromntbe pauprbndidtingrodt ure. For
exanpl e, PCT International Publication No. W) 99/33786 discl oses

tri phenyl pyépestak des ebipddibs Gl soe-Eme #3DRiise in treating infl ammatory
di seases. PCT Rngseéln@ I f Publ i cati on No. WD 00/ 66522 descri bes

non- st er oi dal corrpouncfs s’ sel ective nodul ators of the glucocorticoid
recept or pot enRi;ahd Rs aiseshich hydroganeat i ng nmet abol i ¢ and i nfl ammat ory

di seasgs. PCT Bgt %ﬂ%’[@l oaﬁ{ Publication No. WD 99/41256 descri bes

t et ragcl i ¢ nodal® bt he gl ucocorticoid receptor potentially useful in
treating i mung, isaﬂtoiscmm%ﬁthad?dzﬁlaﬂaI@%ge&l%wviQQh@@@ﬁﬁso wHich th&phre NO.
5,688, 810 descri bes various 'non-steroidal conpounds as nodul ators of

gl ucocort hitashed foroh 24 .Heor Gsmemberchetaeeystioriog; #GT | nt er nati onal Publ i cation

No. WD 99/63978 descr | a.non-steroidal,.liver-selecti | ycocorticoid
it agoni st _pot Bat Rl aat HE R RuRspRhpr b Skn G- S KD, Euls

| nt er nat i QRkahyl REhld cakyTmrONeL, (AOQQAIGRESOM] E6lOstisy N, $C€£CQi dal  conpounds
havi ng anti- 10inflammatory activity with dissociation between

anti - ¥0f | allreObk yndhdomet abol i ¢ effects. PCT International Publication No.
WD 98/ 54159 desgk.i - St ergi cycli I itu | ani | i des

W th mixed gestIgan HoaRarE ot 8 MMRF YRS et aR JEhe] S50 63

descri besalaghl@&AC hiat@ R -haidien® ; pr Bg eslirdict analigtaly| )R ARtk 253503

di scl oses acylanilides with anti androgeni c.praoperties. PCT Internpational

15Publ i cati on Kbonegmipdimenishe digeptidesicmentiyanked g side sh31ARMHRG Yra® of

farnesyl - pfQh&l dhino acid of a bioactive peptide wherein the internal amino acid comprises

25 the structure of Formula IV:
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transferase. I n accordance with one enbodi nent a derivative of a

gl ucocorticoid receptor agonist or antagonist is provided conprising the
st ruct ur ew@-2Bto@80do8 t hi s enbodi ment, Q is the gl ucocort PCOIUS200006871Dr
agoni st or antagonist, Ais an amno 20 acid or a hydroxyl acid and B is an
N-al kyl ated am no acid. A and B together represent the di peptide el enent
that is linked to Q through formati on of an am de bond between A-B and an
amine of Q |In one enbodi nent at |east one@f A or B is a non-coded am no
acid. In accordance with one enbodi nent Q MS sel ected fromthe group

consi sting of dexamet hasone, péednﬁs&wmg_émgL redni sol one. Furthernore, in
25 one enbodi nent the dipeptide elenent is s€l ected wherein chem cal

cl eavage of A-B fromQis at |east abgut 90% conplete within about 1 to
about 720 hours in PBS under physiolé ¥ conditions. In a further

enbodi mrent the am no acids of the dipeptide are sel ected wherein the
cleavage half-life of AABfromQin S under physi ol ogical conditions is
not more than two to five fold the cHeagage half-life of A- 30 BfromQin
a solution conprising a DPP-1V protease (including for exanple, hunman
serum). |l. Tkpewind hormone Thyroxine (T4) is a thyroid hornone invol ved

' h | of | ul bal.i Chem cal L.y, th i i
L odi nat ed deri DS FUB S Rl EHTHE 48Ty RCRARe b Cid B

nor mal | ey@bodifnehiihe Gicbigl drfinbaprit BRtnef or normal 5growt h and devel opnment
of children as well as for proper bodily function in the adult. Its absence
| eads Y0 del ay&ua Brthgr prabedimedieihe Hpshtdn clemgigat Hykad taithanpiogctivendi ti on in
whi ch the r.Qi d ; I - hLOXI s fo a
decr case P FrQGulfl sttt OB S0HER,SBRLAR d IREULACe o0 fREPHEP 211
measur ed ase anbleimeaste hininougbep cubdtiuentand ppnaieamingy i kes¢ s, and a sl ow ng

down of all_ mmjor netaboli¢ 10 processes. Conversely, hyperthyroidismis an
i mbal ance®@PoMBeAsoTheEhihe SiRcHIG FlemgRy is iBkeFLI0 tBRMGHICna) peskt Fig an Dur i ng
met abol i smhinkAubsitGHRBERS 515171 gl%uﬂ_?régénttif? tHeTrﬁcd’ibiﬁal_r%@Pt\,/ gfodi)ﬂ(tgs%'avfn%%' ne atom
fromone of the hornonal ri'ngs. T3 1s the biologically active thyroid

hor nohe, whet ebeutrl T®uhbsvernadibpemidogiraethreadt i vity. Both T3 and T4 are used to
treat thyroid 15 hornone deficieeﬁy (h pot?yroidisn). They are both
absorbed well by the gut, so can eRgi rally. In accordance with
one enbodi nent a thyroid hornone rivative ds provided conprising the
structure A-B-Q In this enbodi renty t thyroid hornone, Ais an

am no acid or a hydroxyl acid dhd B n al kyl ated am no acid. A and B
20t oget her represent the dipeptide enept Rhat is linked to Q through
formati on of an am de bond between A-B and an anmine of Q In one enbodi nent
at | east one oWwhgeiBR; ard Rhaeardependgoily CofCi(ulkpl avhirgh A-B is linked, is a

non- coded am nq acid. | ccardange with o emhodi nent . i s selected from
T oroes o eRa Bt SosMif of L ARTRS i ¥eleRe SR BROG: PP hisBbi A moy
3,5, 3" -tr hitRHed forbly4-0DhBRraN€liSside;, 5' -triiodo L- 25 thyronine. In one

enbodi ment the dipegtide element is |linked via an am de bond through the
pri maty ani ne Bf azd Bg are igdepeedangly seleethy front the serupFoBsiging efiliydegent hyr oni ne.
Fur t her nope,~ i n odi pent di pepti | ement is selected wherein
chem cal ?F}gé%éhg‘g' angdeaﬁaBg'#d:%ﬁ%séhiqgmg% er %ﬁayscﬁggﬁ'out 90% conpl ete within about

1 to about 720IhaueserhbodiBentsmthere théyipieplidgdleabntdonakddi to fise médiciaalf ur t her
enbodi ment the 30am no acids of the dipeptide are sel ected wherein the
cl eavage AN Yiajananyne pubstipeptRfEnaEy g pigEnt P msdisgiat agenéondi tions is

T BRS04 sl 0 Trom Q'

sol ution sing-a I ng Tor exanple, human serum.
R; R, Rs

| O
N
RS)%%L;\
0O R, Rs

wherein R and R, are independently C;-C;s alkyl or (Co-Cj4 alkyl)(Cs-Cio

™
>

20

aryDR7;
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[11. Anti-cancer agents Nuner ous antitunor drugs possess a limted

bi oavail ability due to |l ow chem cal stability, a limted oral absorption,

or a rapiwokomaisa@dn in vivo (i.e., by 5first-pass netalporitsngod/odgyiover cone
t hese problens, various prodrugs that can be activated into antitunor drugs
have been designed. In this case it is preferred if prodrugs are activated
relatively slowy in the blood or liver, for exanple, thereby preventing
acut e toxic efReidG,-Gualityd ohRghnpRakogethec @ith rtiat dtoms t@fvhichehegndre t unor dr ug.
An i deal progaf designgd to increase the bioavailability of an antitunor
drug is 18€< §KW§1%'% gterqeycldndnEnbodi ment the prodrug is targeted to

tunor cells by i A r el f I d or

ant i body. 1 SR g R <o B R The
group con€i<€hi agylomdt(@xéhetysUct asyPRel i t axel or taxotere; canptothecins,
such canptohgeﬁgﬂ, qﬁéfll i ri notecan, topotecan or HCI;

podophy! | ot oxi Rs 1S SHe AT QEL #2%hi posi de; vi nbl astine sul fate: 15vincristine
sul fate; vinor @l bj RecledrtdmiR: orbiPEHRazE aﬁhmen,ctﬁm Ricpec,lcgyst at i n;
hydr oxyur ea; gentitabi ne HC1;§%eu rolide acetate; thioguanine; purinethol;
f1 or ouri cilkendntChrGeatkyIGRNH: ik s alkyDEGK I Lbio &l i) Nidx il ci n

(adriamycin) t hot rexat es; p-am noaniline nustard; cytarabine (ara-C or
cyt osi ne g%ﬁ%PEﬁ%?%%??'etoposide; bl eonmyci n sul fate; actinonycin D

i dar ubi ci n HClFuithdredys :pfﬁdrlﬁ)ési}ﬁt&mg(?thé’ldipaﬂ[ﬂet@éfﬁﬂitIli(ﬁla&i tdGhe neaRrimst at i n;
streptozocin; L-phenyl al ani ne nustard; carboplatin derivatives; platinol;
busul &n; 2ganGEGrA GBS SRt offe;aryl eiRunRIEsaRt Bethe MeiCAind A&t raddt | de

acet at e. . i j . : i -cancer agent
derivativgawgg%#Q%?§§%£€§E%§?§#%gh?ﬁgast ug¥%§8%ﬁgﬁ¥2§%@%$Pﬁés enbodi nent
Q is the amhpriwancenctdlz cfgent, A is an am no acid or a hydroxyl acid and B
is an N-al kylated am no acid. A anﬂHBazoge er represent the dipeptide

element that is linked to Qthro f offat ijon of an am de bond between A-B
and an amne of Q In one enbodi | eglst one of A, B, or the anino
~tded am no acid. 30IV.
o provi des novel nethods of

acid of Qto which A-Bis |inkeds
Anti biotics The present inventiln al

adm ni stering conpositions and for at RgnsRgonpri sing derivatives of known
anti biotics. The nethods provide conpositions of active conpounds that, if
presented in pwbsent|ly available fornms, may result in toxicity to the

treat mammal . Thus, the fqrnul ati ons _.and.net hods _of, t present invention
enabl B one o Bam Westdd s it tnatng by Chve RO G e bl e ro be

wi del y usggah@Rpg&qh&Hagﬁoéﬂpg@g?)gygﬂggpqgﬁggy consi derations. The nethods
al so enabl e one to extend the rel€ase tines of 5conpounds and provide a
control | ed dos®&s;&fCaCtsialleyl ooRpounthB4 tagethhewith ¢lagt dmp &t whish they are | n
accordancetm%tafone §§§%ginenﬁ a %rodrug derivative of a known antibiotic

i s provi d&FNTRIAEHrJANELRNTRBHe enbodi ment the antibiotic is selected
from the gr oupRGamsRshiendepbn@nyy 8tleasy eloie oBtpNOMSiktinleof Hydipeeat i me,

roxi thronycin, terbinarefine, or nmetoprolol.. '
20 1-Cig alkyl and aryl; and Rs is an amine or N-substituted amine.

In some embodiments, prodrugs having the dipeptide prodrug element linked
via an aromatic amino acid and having a ty,, €.g., of about 6 to about 24 hours are
provided wherein the dipeptide comprises a structure of:

R1 H I|{3 O
N
O R, Rs

R is selected from the group consisting of hydrogen, C;-Cjs alkyl, (C;-Cis
alkyl)OH, (C;-C4 alkyl)NH>, and (Co-C;4 alkyl)(Cs-Cip aryl)R7;

25 wherein



100kytetracycline is a wdely used and useful antibiotic for treating
various infections in mammals. In particular it is used for treating and
prevent i nyoresypisp@sory i nfections in domestic animals. PREUS2@0068711
significant costs associated with repeated adm nistrations through
conventional neans. In accordance with one enbodi nent a di peptide el enent
A-B is covalently linked to an antibiotic, including for exanple,

150xyt et r acycl Raés, Cyligradityd oi Re andRp texxtheptvithiad dtymé to whieh theyedreldes a depot
pol yner. V. Aqgitional hi cactive compounds suitable for |inkage to
the di peptitfbediBent-CAGH YSHaI "Eonpounds can be linked to the di peptide
el ement disclo i I i I

derivatives of Rg ﬁg&lgtg)gn%gﬁ%%seﬁ&'?ﬂgg%@%ﬁﬁ#ﬁ%ﬂ%&%@%ﬁﬁ%@%ﬂ% %n’gr owt h
factors, Boihs a&ylumdl(Catd allet)GbCnoaryl)Ras wel | as peptide fractions of
gromﬁthactors th %Lnd to receptors on the cell surface (EG-, VEG-, FG-,
| LGF- 15 ILGF-IB,S1 ® Prodrug derivatives of interferons both natural or
reconbi nant (i rehudi 0gC! fiyRbPRAandR} foee@BEwWHRMAEBKoANE WHIcRiKSIHH agoni sts;
and 25 prodrug derivatives of cytokines, either natural or reconbinant,

i ncl udi ngattashe@fcampd € X 116 mempertgterp¢ycle ringyapd | L-5, [L-6, |L-7, |L-8,
IL-9, IL-10, 1L-12, 1L-i.S NF, etc) are also,_enco S it hin the scope
of the presentkfﬁvgﬁ?kgggi ﬁwégg%%%%ﬁgén%f{%W%%%méﬁgggﬁ%gﬂrt5§§speptide,
natural , rkeRyTPIIaAN]alk @YCONRL RELCG atkiBTCDMAE @, aky@ NI, $05-Cace recept or
can be nodified to by linking the dipeptide el enent disclosed herein to
form Bda pkybPlyaed hdlepot derivative of that peptide. I n accor dance
wi th one enbodi » ' ' - A am de

1 hicage 1o any DR B BRRbLAE e BBl ol LR AR BT

| nt er nat i ageat vapiplantat sudntiment FFGH/at32008 (16385ih thé nleddtich agwaiorandry 13,

2008), the .disclosure of which i ereby express|y jncorporated by

ref erenceﬁ?‘ﬂ%am@ogm%ﬁ% R é‘gﬂ? ?afﬂPéO%}fi?fiﬁJﬂ?ra@ tEr glpeRtcedi scl osed
herei n cap,hgridek AkgdethR dehe bioactive peptides disclosed in

PCT/ US2008/ 053857 either through the N-term nal amne or to the side chain

amino group of a |lysine at positiRgniH20Rer the aronmatic anmino group of a 5
4-am no phenyl al ani ne substitute or the amno acid at position 22 of any

of the disclosed bioactive pepti N nbodi nent the dipeptide
el ement disclosed herein is |inked Vf|a am de bond to the N-term nal
am ne of a bioactive peptide discloséed Ln HQJ/U82008/053857. I n

accor Hance with one enbodi nent a conpl ex*conprising a nmedicinal agent 10
and a di pepti dgnheleBRNind Ky Be il %&Hﬂg@éjectéd"fr%Qh@Rgﬁgg'cHﬁé'i‘s}tintghﬁ di peptide
A-B conprises the structure: Ri EZ f3 R5?, 0 R4 1 wherein Rl and R8 are
i ndependehydrggdd, 6n-(GRIIGE and kyyl;; 15R2 and R4 are independently sel ected from
the group consisti gCof H, Cl-C8 al kyl, C2-C8 al kenyl, (Cl-C4 al kyl) OH,
(Cl-C4 alkyl)S ,315((%2‘-@, al kyl ) SCH3, (Cl-C4 al kyl ) CONH2, (Cl-C4 al kyl ) COOH,
(C1-C4 al kyl ) NRRand Rk alS%adl kydrp NCAN2+) NH2, (C0- C4 al kyl ) (C3-CB
cycl oal kyl'), (CO-C4 al kyl)(C2-05 heterocyclic), (CO-C4 alkyl)(C6-C O
aryl YHr, and CRz{cslecpdheane fheaargyp consistim obgrainRoNtsgwttiied agiitendhe 20at ons
to which Lgﬁxxﬁre attached forma C3-Cl12 cycloal kyl or aryl; R5 is NHRG;
and '

In some embodiments, prodrugs having the dipeptide prodrug element linked

via an aromatic amino acid and having a ty,, €.g., of about 72 to about 168 hours are
provided wherein the dipeptide comprises a structure of:
R, H Ry O
AL
Rs
O R, R

25
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R6 is Hor Cl1-C8 alkyl. In sone enbodi nents the di peptide A-B conprises the
structure: 25wherein | Rl and R8 are independently Hor C -C8 al kyl;

R2 and RAawanrelnasd@pendent |y sel ected fromthe group con®Csitisagomés7 CL- C8
al kyl, C2-C8 al kenyl, (Cl-C4 al kyl)OH, (Cl-C4 alkyl)SH, (C2-C3 al kyl) SCH3,
(Cl-C4 al kyl ) CONH2, (Cl1-C4 al kyl )COOH, (Cl-C4 al kyl)NH2, (G -C4

al kyl ) NHC(NH2+) NH2, (CO-C4 al kyl) (C3-C6 cycloal kyl), (CO-C4 al kyl) (C2-05
het erocycl i c), wheirR, oal Ry} (Kdep&idendy ydl@dRed framdhCeOp3of39stingtofr oaryl ), or

Cychoal kyPydTReen L& oigi. i ions Gat Nine b ps G COanaR a il - and
10R7 is s eny% %%?F&E)P&&th 'ﬁﬁﬁf@é’% %Hf&ﬁ?}%ﬁaﬁ‘&a cE&?’g)’rﬁgeP@’l G@fe%?c k‘;?") ND.

C2-C18 al CONH2,
(C0-4 al hyg)OH and hal o. I n one enbodi nent the d| peptl de A-Bis

|'i nked, via an n phat 0 acid, of ound "@Q' as
defined herein @gﬂ'ﬁﬂégéén Wﬁr %{ﬂhg‘&i HEWE 9 WBICBﬁ]bf‘gPpaE?de of
formul a |aﬂta%h9c[ﬂ3fhﬁeﬁﬂ6%€%&@dy@hcnng R1 and R2 are independently Cl-C18
alkyl or aryl; or RL and R2"are |inked through -(CH2)p-, wherein p is 2-9;

R3 is Cl-C18 aRkwhYdmll oaffRa: &b deterashiclisydnoyehRsand R5 is an amine. In

sone enbodi menksis hytarog%lnpeptl de A-B conprises the structure:

R5is NHR¢ or OH;

10 R¢ is H or C;-Cs alkyl, or Rg and R; together with the atoms to which they are

attached form a 4, 5 or 6 member heterocyclic ring; and

Ry is selected from the group consisting of hydrogen, C;-C;s alkyl, C»-Cig
alkenyl, (Co-C4 alkyl)CONH;, (Co-C4 alkyl)COOH, (Co-C4 alky)NH,, (Co-Cy
alkyl)OH, and halo.

15 In one embodiment the dipeptide element is linked to a bioactive peptide via
an amine present on an aryl group of an aromatic amino acid present in the bioactive
peptide. In one embodiment the aromatic amino acid is an internal amino acid of the
medicinal agent, however the aromatic amino acid can also be the N-terminal amino
acid. In one embodiment the aromatic amino acid is selected from the group

20  consisting of amino-Phe, amino-napthyl alanine, amino tryptophan, amino-phenyl-
glycine, amino-homo-Phe, and amino tyrosine. In one embodiment the primary
amine that forms an amide bond with the dipeptide element is in the para-position on

the aryl group. In one embodiment the aromatic amine comprises the structure of

Formula III:
3-HN —ClH — ! -2-
((|3H2)m
-
25 X H

wherein m is an integer from 1 to 3.
In accordance with one embodiment the dipeptide element comprises the

structure:
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R R2 11Z-30 R5 wherein 25R1 and R2 are independently C1-C18 al kyl or
(CO-C4 alkyl)(C6-Co aryl)R7; or RL and R2 are |linked through -(CH2)p,
wherein pwo0R/B960R3 is C -Cl8 al kyl; R4 and R8 are eaclrCimyuse@g®sg71R5 i s
NH2; and R7 is selected fromthe group consisting of hydrogen, Cl-Cl18

al kyl, C2-C18 al kenyl, (CQ0-C4 al kyl) CONH2, (CO-C4 al kyl ) COOH, (CO0-C4

al kyl ) NH2, (CO0-C4 al kyl) OH, and hal o. In an alternative enbodi nent
A-B conprises the structure of f@ynrlaRl 50nherein Rl and R2 are

i ndependent|ly selected fromthe p #onsisting of hydrogen, Cl1-C18 al kyl
and aryl, or RL and R2 are |inke r oNgh H2) p-, wherein p is 2-9;
R3 is Cl-C18 al kyl or R3 and R4rlogether [with the atoms to which they are

attached forma 4-12 heterocyclic rilhg; 10R4 and R8 are independently
selected fromthe group consisting d? hydogen, C1-C8 al kyl and aryl; and

S s LRI Pl Pl A IR0 008, 2 i, not, v ogen and
di pepti de A-B Bonjd Rse® ihdepesdant§iseleeed fromRihe R2ougTohSstin g, 0C 16
alkyl, C,-Cg alkenyl, (C;-C4 alkyl)OH, (C;-C4 alkyl)SH, (C»-Cs alkyl)SCH3, (Ci-Cy
5  alkyl)CONH,, (C;-C4 alkyl)COOH, (C,;-C, alkyl)NH,, (C;-C,4 alky)NHC(NH,") NH,,
(Co-Cy alkyl)(C;-Cg cycloalkyl), (Co-Cy alkyl)(Cs-Cp aryl)R7, CH,(Cs-Cy heteroaryl),
or R; and R; together with the atoms to which they are attached form a Cs-Cs
cycloalkyl;
Rj is selected from the group consisting of C;-Cg alkyl, (C5-Ce)cycloalkyl or
10 R4 and Rj; together with the atoms to which they are attached form a 5 or 6 member
heterocyclic ring;
Rsis NHR¢ or OH;
R¢ is H, or Rg and R, together with the atoms to which they are attached form
a 5 or 6 member heterocyclic ring; and
15 R7 is selected from the group consisting of H and OH. In one embodiment R
is H or C;-Cs alkyl, R, is selected from the group consisting of H, C;-Cs alkyl,
CH,O0H, (C;-C; alkyl)NH,, (C;3-Cg cycloalkyl) and CH,(Cg aryl)R7 or Rg and R,
together with the atoms to which they are attached form a 5 member heterocyclic ring,
R3 is C1-Cs alkyl, and Ry is selected from the group consisting of H, C;-Cy4 alkyl, (Cs-
20  Ce)eycloalkyl, (C-Cy4 alkyl)OH, (C;-Cy4 alkyl)SH and (Co-Cy4 alkyl)(Cs aryl)R7, or R3
and R, together with the atoms to which they are attached form a 5 member
heterocyclic ring. In a further embodiment R; is CH3, Rs is NHRg, and in an
alternative further embodiment R3 and R4 together with the atoms to which they are
attached form a 5 member heterocyclic ring and Rs is NHRe.
25 In accordance with other embodiments the dipeptide prodrug element
comprises the structure:
R, R, Ry O

N 3

Rs
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ORAR8 | wherein Rl and R2 are independently selected fromthe group
consisting of hydrogen, Cl1-Cl18 al kyl, (Cl-Cl18 alkyl)OH, (Cl-C4 al kyl) NH2,
and ( CO- Xoabiwisdqo€6- C10 aryl )R7, or RL and R2 are |i mkedistémoosym ( CH2) p,
wherein pis 2-9; R3is O-Cl18 alkyl or R3 and R4 together with the atons
to which they are 20 attached forma 4-12 heterocyclic ring; R4 and
R8 are independently selected fromthe group consisting of hydrogen, C -C8
al kyl and ( CO- Gheiki| Ds(s%et@itﬁroa’[ mB@YQuprmnisistiW HandlC,-Cgalkyl; R7 is

sel ected fromthe roup consi H._ G -Cl18 al kyl, . C2-C18 al kenyl 25
(C0- C4 al kyl ) CBuepd Ry ei5-iegepgn y@é@ﬁedfre@@agaqwomﬁ ing Qfdh.GaCal ky 1) OH,
and hal o; ) ) a /¢ ogen and
provi ded t tcétd%%%sphﬁgtggkggow%%ﬁ@ ﬁﬁﬁéH {@2 &alﬁ&l‘?S@H% (@Y@’ anot her
enbodi mentlks)@OPEDL (deCehlenp@GOOH, (CoCnullal)Nst((hF@mlkiﬂai\IH@/@éHe|) MNEBOR1 i s

G- c16 al Koo i WG e PR LI o bR anan CPaf D 'S

N-substi talt Rla R N@ o Othedw il eHeXdths to whith tHeytaReathicR¥d femtdh@tc i f R1 is al kyl
or aryl, then Rl ané R5 together with the atons to 5Swhich they are attached

forma 4- aycloadkdr ocycl ic ring. In sone enbodinents, a dipeptide elenent is

provided: Ri HR3 2 Qlected from the group consisting of C;-Cs alkyl, (C5-Cs)cycloalkyl or

R4 and Rj together with the atoms to which they are attached form a 5 or 6 member
10 heterocyclic ring;
Rsis NHR¢ or OH;
Re is H, or Rg and R, together with the atoms to which they are attached form
a 5 or 6 member heterocyclic ring; and
R7 is selected from the group consisting of hydrogen, C;-Cg alkyl, C,-Cg
15 alkenyl, (Co-C4 alkyl)CONH,, (Co-C4 alkyl)COOH, (Co-C4 alkyD)NH,, (Co-Cy4
alkyl)OH, and halo. In some embodiments R; is H or C;-Cs alkyl, R; is selected from
the group consisting of H, C;-Cg¢ alkyl, CH,OH, (C;-C,4 alkyl)NH,, (C5-Cs cycloalkyl)
and CH,(Cs aryl)R; or Rg and R, together with the atoms to which they are attached
form a 5 member heterocyclic ring, R3 is C1-Cs alkyl, and Ry is selected from the
20  group consisting of H, Ci-C4 alkyl, (Cs-Cs)cycloalkyl, (C-Cy4 alkyl)OH, (C;-Cy4
alkyl)SH and (C,-C, alkyl)(Cg aryl)R7, or R3 and R4 together with the atoms to which
they are attached form a 5 member heterocyclic ring. In further embodiments R is
CHzs, Rs is NHRg, and in alternative further embodiments R3 and R4 together with the
atoms to which they are attached form a 5 member heterocyclic ring and Rs is NHRGs.
25 The following compounds are provided as examples of compounds that can be
combined with the prodrug elements disclosed herein to form prodrug derivatives or

sequestered complexes of the known drugs and bioactive peptides.

I. Glucocorticoids
30 Glucocorticoids, a class of corticosteroids, are endogenous hormones with
profound effects on the immune system and multiple organ systems. They suppress a
variety of immune and inflammatory functions by inhibition of inflammatory

cytokines such as IL-1, IL-2, IL-6, and TNF, inhibition of arachidonic acid
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N70, 0 R4 R8 wherein R1 is selected fromthe group consisting of

hydr ogen, C1-C18 al kyl and (C0-C4 alkyl)(C6-Co aryl)R7; 10R3 is G -C18

al kyl ; RawvendioRBo@se each hydrogen; R5 is NHR6 or OH  PCT/US2008/06871H or
Cl-C8 al kyl, or R6 and Rl together with the atons to which they are
attached forma 4, 5 or 6 nenber heterocyclic ring; and 15R7 is sel ected
fromthe group consisting of hydrogen, Cl1-Cl18 al kyl, C2-C18 al kenyl, (CO-C4
al kyl ) CONhi2tabplxes Gt laditky prpSiaiinndia Cordéulad tkiyhes Nl etio@df Tl yalpkipdy)téd], and
hal o; with proviso that, if Rl is al kyl or (CO- -aIkI C6-G 0

aryl ) R7, Jlieéwrtmwéahﬁt Wéﬁélt‘?n(oéﬁéljeﬁloﬂldnﬂscmm}@dﬁ%h? 120 1n sone

enmbodi man]%ﬁme? élirpggf ' ],@@ %E'%S?' ﬁ?@oylﬁjﬁges ek 3. Ofrulﬂs’P}erﬁélcolﬁ%c

wherein RI and R2 are |n ently Selected fromthe group consisting of
hydr ogen, 1€13, €8, . Kyb-4dhx I(l@ddlﬁdnacb igbe) dfFts, ghuicRboraerdd RRinarletelgiutked t hr ough
(CH2) p, 25wherein R3 and R4 toget her
with the \A@H‘é“%m&ﬁ ﬁYFrtaH‘ifzata‘PoélsH‘[ ‘gsé)éﬂtéﬂlsf%1?%?5012¥%61ﬁ%tf°é¥t8@93 My ing, R4

i s sel ect BalahdeORBdLEEC A QMMbEEPESS tah @ ShPhit ByesRgeiRAeN.C1l- C8 al kyl; and RS
is NH2; with the proviso that both Rl and R2 are not hydrogen. In sone

embodi nents, aThé pléestts ofeclu¢asneirpidssrpmedipgd @t thRRlflaglegelNpy3de
glucocorticoid receptor (R. H. Oakley and J. Cidlowski, Glucocorticoids, N. J.
Goulding and R. J. Flowers (eds.), Boston: Birkhauser, 2001, pp. 55-80). The

10 glucocorticoid receptor is a member of a class of structurally related intracellular
receptors that when coupled with a ligand can function as a transcription factor that
affects gene expression (R. M. Evans, Science, 1988, 240, pp. §89-895). Other
members of the family of steroid receptors include the mineralocorticoid,
progesterone, estrogen, and androgen receptors.

15 The anti-inflammatory and immune suppressive activities of endogenous
glucocorticoids have stimulated the development of synthetic glucocorticoid
derivatives including dexamethasone, prednisone, and prednisolone (L. Parente,
Glucocorticoids, N. J. Goulding and R. J. Flowers (eds.), Boston: Birkhauser, 2001,
pp- 35-54). These have found wide use in the treatment of inflammatory, immune,

20  and allergic disorders including rheumatic diseases such as rheumatoid arthritis,
juvenile arthritis, and ankylosing spondylitis, dermatological diseases including
psoriasis and pemphigus, allergic disorders including allergic rhinitis, atopic
dermatitis, and contact dermatitis, pulmonary conditions including asthma and
chronic obstructive pulmonary disease (COPD), and other immune and inflammatory

25  diseases including Crohn’s disease, ulcerative colitis, systemic lupus erythematosus,
autoimmune chronic active hepatitis, osteoarthritis, tendonitis, and bursitis (J.
Toogood, Glucocorticoids, N. J. Goulding and R. J. Flowers (eds.), Boston:
Birkhauser, 2001, pp. 161-174). They have also been used to help prevent rejection in
organ transplantation.

30 Novel ligands for the glucocorticoid receptor have been described in the
scientific and patent literature. For example, PCT International Publication No. WO
99/33786 discloses triphenylpropanamide compounds with potential use in treating

inflammatory diseases. PCT International Publication No. WO 00/66522 describes
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wherein RL and R2 are independently selected fromthe group consisting of
hydr ogen, Cl1-C8 al kyl and (Cl1-C4 alkyl)NH2; R3 is Cl1-C6 alkyl; R4 is

hydr ogen;wendiol@R®si S NH2; with the proviso that both RPCan$20e8/0687¢1 not
hydrogen. I n sone enbodi nents, a di peptide elenent is provided: wherein
15R1 and R2 are independently selected fromthe group consisting of

hydr ogen and C1-C8 al kyl, (Cl-C4 alkyl)NH2, or RL and R2 are |inked through
(CH2) p, wWhei-efervignl icsmBe®ids RS sélsctivie-ni@luddtdey lof tHeklucbiRoiddreadpiyr! ) (C6- A o

aryl )R7; 20R5.is NHZ; . and . R7 is selected fromthe, group consisting
of ~ hydr ogBAenstlycselyl i ireating metghoa af KYATERRIOG Gitratdte B Tolpetmat both Rl
and R2 ar g, 1ok, By {098 99/'4225961%91%%Q&pﬁgbl'f@%dﬁl%rsdéf%@%lhgé‘co?ﬂi&ﬁ@nt (A-B)
is linked via an amde 25 bond to an am he substituent oh an aryl group of
Q of the cwapbepotéatBlIQuséfiul onecatimd odinuea tauwhament hddnflepnhcey el ement

conprigses . the struycture o lla I. linked via an.am de bond to an am ne
cubbt 15 uorteEA Py Mo xR Thaarines b ABERy A ORRg Rl or aryl

R3 is G - HhAuRtdfybf AucdRBriridtl f SRIINSIH rddeplor. "BCRIQBRatiohathi ch they are
attached forma 4-12 heterocyclic ring; R4 and R8 are independently

sel ect ed Priinatipe Ngr W(p 92/6A871 Gddsagbasfa nopditaygislal, ligi-€l@tiag Ripcoemticad yl ; and
SR> 15 anar"la’[gi st Qo atigﬁl dllis% lifl the trea mf!nr‘g ofghfz} Stes ilrgeerrr]l%tsl(’)natl h? di pept i de
el enent conp Y POLERY PGEE P BB & I'nked Vi'a“an ‘am de bond to an

am ne subphblidaeoh NONWaD 0832584 discloses WoslserdldRoaipduiR 1k fheidndependent | y
Cl1-C18 al kyl or (Co-Cl alkyl)(C6-Co aryl)R7; 10R3 is G -Cl18 alkyl or R3
and ROt og&aﬁwamy@ﬁﬂwﬁévv&{@ﬂﬁéoqlalm%weqml-laﬂ@nmawry and metabolic

effects. PCT International Publication No. WO 98/54159 describes non-steroidal
cyclically substituted acylanilides with mixed gestagen and androgen activity. U.S.
Pat. No. 4,880,839 describes acylanilides having progestational activity and EP
253503 discloses acylanilides with antiandrogenic properties. PCT International

15  Publication No. WO 97/27852 describes amides that are inhibitors of farnesyl-protein
transferase.

In accordance with one embodiment a derivative of a glucocorticoid receptor
agonist or antagonist is provided comprising the structure A-B-Q. In this
embodiment, Q is the glucocorticoid receptor agonist or antagonist, A is an amino

20  acid or a hydroxyl acid and B is an N-alkylated amino acid. A and B together
represent the dipeptide element that is linked to Q through formation of an amide
bond between A-B and an amine of Q. In one embodiment at least one of A or B is a
non-coded amino acid. In accordance with one embodiment Q is selected from the
group consisting of dexamethasone, prednisone, and prednisolone. Furthermore, in

25  one embodiment the dipeptide element is selected wherein chemical cleavage of A-B
from Q is at least about 90% complete within about 1 to about 720 hours in PBS
under physiological conditions. In a further embodiment the amino acids of the
dipeptide are selected wherein the cleavage half-life of A-B from Q in PBS under
physiological conditions is not more than two to five fold the cleavage half-life of A-

30 B from Q in a solution comprising a DPP-IV protease (including for example, human

serum).
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attached forma 4-12 heterocyclic ring; R4 and R8 are independently
sel ected fromthe group consisting of hydrogen, Cl-Cl18 al kyl and (CO-C4

al kyl) (CowQi20102089ddR7; R5 is NH2 or OH, and 15R7 is sel eecadiskooonsgme group
consi sting of hydrogen, Cl-Cl18 al kyl, C2-C18 al kenyl, (CO-C4 al kyl) CONH2,
(C0-C4 al kyl ) COCOH, (C0-C4 al kyl )NH2, (CO-C4 al kyl)OH, and hal o. In
anot her enbodi nent A-B conprises the structure of fornmula I linked via an
am de bond to #Hnh Tayrdié hstnstei t uent on an aryl of Q of the conplex A-B-Q
wherein 20R1 is. selected fraomthe group consisting of hydrogen, Cl-C18

al kyl and aryl @exiRe (hnds Pzﬁlyé‘?lé?‘loiffﬁ%f‘dmtf?ﬂw%ghth@(3@?11‘2‘31|S¥Fd dreinpis 2-9;

R3is G- kvl : Iqt 2 i€h th
'S %&b@hﬂ. C‘Hﬁmﬁ:éllﬁrlﬁyligﬁmtquﬁﬁg f_&%{na‘t’@d d&nk%eaél:gzﬁ%argfﬁo%idc ey are

attached rma 4-6 heterocyclic r ; nd R8 are
i ndependenhyrbsines elfechaidtehnmm df henognalupvet ofi giyseximgis ampbytatt dgermrmab CL- C18

al kyl and ary] ; d R5Sis a 1 ne or substitute m ne. .l n other
g hongdwth e el S s lstLi R iy ity Jihin e e o |
l'i nked Vi @ abkeadd dederdlaled 8narfdticaQleSBshbhtU eRpofyradisal ¥ bofiti&d ff the
conplex A-B-Q wherein 30R1 is selected fromthe group consisting of

hydr ogen, wBichchgthardig leland Gailsgo Preduky eh@igh thTexiod, laddsyid pMeRreasgril teCo- C4

al kyl) (C6-Ci o ,ar . R3 is Cl1-C18 .al.kyl or and R4 t.ogether with
Ehe” at ons s AT im ot ab el Audsh iR e Rl hs A tp s b

R4 and R8n@<ﬂ@1cia&d&ﬁ&@dﬁ&hlszntaedisg@h@d sfowang tiewn of AUmagemsdtsidliog of hydr ogen,
Cl1-C18 al kyl and éCI)-C4 al kyl)(C6-Ci 0 aryDR7; R5 is NHRG6; R6
i s H 1€1- o®pcgisky | Comyeryly. Bgprityraidigatinap palance 196 metabrlsmsayisidN t hey are
5attached r 6. nenber heterocyclic ring; and R7 is

sel ected ?&‘%Pn{qd %ﬁoélrogﬁ%'rgglﬁlg{asti ng of hydrogen, Cl-C18 al kyl, C2-C18

al kenyl , (C0- Chusihkyler{BoNKA, T4 Shotderaddiey MBGRRHTI Ga+Ehoall by h) Ndhe (C0- C4
al kyl) OH, and_hal o. I n anot her odi nent the di peptide el enent
(A-B) conPPisiEemiong of theoperal smeso 1§ bsrtﬁﬁnft;%i)q?g%”m@éHV‘?/?hé{mdﬁEElaliﬁl‘?i@’ bond to

an am ne gmbahbi ek nhidBeiRhctiOty. Both TNRCRIMRE @¥eYoBrekd thyREd €1 N R1
and R2 are independently selected Tromthe group consisting of hydrogen,

Ci - C8lal kirbrmzome dafigiency (hypothyroidism). R®yiase Bth Gh®rbddkyell by tHRFuand R4
t oget her wi ttl)’l t.he atonms to which they are 15attached forma 4-6
het er ocycfieT# Ny} “R4Yand R8 are each hydrogen; and

In accordance with one embodiment a thyroid hormone derivative is provided
comprising the structure A-B-Q. In this embodiment, Q is the thyroid hormone, A is
an amino acid or a hydroxyl acid and B is an N-alkylated amino acid. A and B

20  together represent the dipeptide element that is linked to Q through formation of an
amide bond between A-B and an amine of Q. In one embodiment at least one of A,
B, or the amino acid of Q to which A-B is linked, is a non-coded amino acid. In
accordance with one embodiment Q is selected from the group consisting of thyroxine
T4 (3,5,3',5'-tetraiodothyronine), 3,5,3’-triiodo L-thyronine and 3,3’,5’-triiodo L-

25  thyronine. In one embodiment the dipeptide element is linked via an amide bond
through the primary amine of 3,5,3',5'-tetraiodothyronine or 3,5,3’-triiodo L-
thyronine. Furthermore, in one embodiment the dipeptide element is selected wherein
chemical cleavage of A-B from Q is at least about 90% complete within about 1 to
about 720 hours in PBS under physiological conditions. In a further embodiment the

30  amino acids of the dipeptide are selected wherein the cleavage half-life of A-B from
Q in PBS under physiological conditions is not more than two to five fold the
cleavage half-life of A-B from Q in a solution comprising a DPP-IV protease

(including for example, human serum).
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R5 is selected fromthe group consisting of amne, N-substituted am ne and
hydr oxyl . I n other enbodi nents, the dipeptide elenent is |inked
via an amwoeotsasoeoso an 20am ne substituent on an aryl @na/useemp687es t he
structure: RR Hf3 0 NKI, O R4 R8 wherein RL and R2 are independently
selected fromthe group consisting of hydrogen, Cl-C8 alkyl, (Cl1-C4

al kyl ) COOH, and (CO-C4 alkyl)(C6-Cio aryl)R7, or RL and R5 together with
the atons to which they are attached forma 4-11 heterocyclic ring; 25R3 is
Cl -C18 al kyl or Rgaand R4 together with the atons to which they are
attached form dL488UaRSF 888t i c ring; R4 and R8 are each hydrogen; R5 is

NHRG or OH, Nume\rlﬁ_luis gﬁti‘g{uﬁ@?/ dh?gs'ﬂo?sressq{iﬁ’te db?}é{/aila%ﬂitﬁgu@%dlogl toget her

with the atons to are 30 attache rma 4, 5 or 6 nenber
het er ocycthamicalsggbilapch limited oral MRoigiosedrectapd Hreakdowinen givoudpe.clonsi sti ng of

hydr ogen, .Cl1-C18 al kyl , - Cl18 al kenyl, (C0-C4 al kyl H?, -C4

a1 oy D00 P et bielny R o PSP VAT TATIE® it 008 dance wi ¢ h
one enbodhdRiatedGhioSintuiRsidei RalaveB&M dedfdded. NINAAR casERQHEMRRABY Q I s a
conpound sel ected fromthe group consisting of thyroxine T4

(3,5, 3", Sprodatesaroattivhied arlptmes)y slgwhy B the piopddolivert foy esarple, thagby

3,3 ,5 -triiodo Lthyroni I n.one .enbodi nent .t he di tide/dr conpl ex
comp 1 sesPoHE et PReaesss Pt i DR Cfplnsiafiin RPIAARCT A9 "RP L g

are i ndepandesi bypdsel &sigdd td mméahﬁthlbmapaiwbﬁl&%r%f b gnt@bmbl dfigi€18 al kyl
C2- C18 al kenyl, (C1-C18 al 1%21).0H, Cl-C18 al ky %SH, (C2-C3 al kyl ) SCH3,
(G - CHO al Rowyxaoigased. (lajonggmppgimen rogrg istaregiedyip sugeer celleby ¢4

Lo 7 DN ERAARRR Sy TLIOI67B40 a,  Chusbg (05
het er oar ythe,andrdnéel drigh2s sdlécydd fbhhe &dRAp abdeydting whieixends, Wichias a het er oat om
e o020 LSRATS BB OB Bl ar i el B L7 1
or R~ g;g@gfc&@?gﬁ Her, palb hyiBE @0kt (2% dueC inbhiginAusra@t t ached form a
15  vincristine sulfate; vinorelbine tartrate; procarbazine HCI; cladribine, leustatin;
hydroxyurea; gemcitabine HCI; leuprolide acetate; thioguanine; purinethol;
florouricil; anthracyclines, such as daunorubicin or doxorubicin (adriamycin);
methotrexates; p-aminoaniline mustard; cytarabine (ara-C or cytosine arabinoside);
etoposide; bleomycin sulfate; actinomycin D; idarubicin HCI; mitomycin; plicamycin;
20  mitoxantrone HCI; pentostatin; streptozocin; L-phenylalanine mustard; carboplatin
derivatives; platinol; busulfan; fluconazole; amifostine; leucovorin calcium and
octreotide acetate.
In accordance with one embodiment a known anti-cancer agent derivative is
provided comprising the structure A-B-Q. In this embodiment, Q is the anti-cancer
25  agent, A is an amino acid or a hydroxyl acid and B is an N-alkylated amino acid. A
and B together represent the dipeptide element that is linked to Q through formation

of an amide bond between A-B and an amine of Q. In one embodiment at least one of

A, B, or the amino acid of Q to which A-B is linked, is a non-coded amino acid.

30 IV. Antibiotics
The present invention also provides novel methods of administering
compositions and formulations comprising derivatives of known antibiotics. The

methods provide compositions of active compounds that, if presented in presently
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R3 is selected fromthe group consisting of Cl1-Cl18 al kyl, (Cl1-Cl18 al kyl)OH,
(C1-C18 al kyl ) NH2, (C1-C18 al kyl)SH, (CO-C4 al kyl) (C3-C6) cycl oal kyl, (CO-C4
al kyl) (CwO=2otvasesoscyclic), (CO-C4 al kyl)(C6-C 0 aryl) RPCTArsA0000s87CH

al kyl ) (C3-C9 heteroaryl) or R4 and R3 together with the atonms to which they
are attached forma 4, 255 or 6 nenber heterocyclic ring; RS is NHR6 or OH;
R6 is H C-C8 alkyl or R6 and R2 together with the atons to which they are
attached hwilable fésm$ now résulEinbedicihefoah®ayatd mamnngd, TR, s feahelatied from t he
group consisting ., of Hand OH4 RL5 and R16 are |ndependently sel ected from

hydr ogen mehgisef the PFPS%)‘FH%YCHE%8’&‘%%?1‘%%t°taﬁ@“&lﬁt6%iﬁmw€? gt conpl ex

conpri ses febﬁ)u§grhlé% Héteoegﬁa QrtéfHé Fidely used i thf%hl'é{r c1e$%ue Rqpng R8 are
|ndepende tly sélected fromthe group consisting o 10C1- Cl8 al kyl ,

cz Cl8 al kenyderatio6l- mgmathmo;iam@wana(bme@na catckyt |t1)e3|eueage<mne:sgofa| kyl ) SCH3,

| k . G - A al k N 2 1 -CA4
kot mﬁcf%pé&@ﬂﬂﬁnd DI APy IEcsE ok S SmPRbg & hessetsd BGEPE) ( co- 05
het er ocycl i ©) , 1 Q0o @na! Kith bk CBmEb @R ) Barusldeh b Al (63 C9
heteroaryl), and Cl- Cl2 alkyl (W)C -G 2 al kyI wherein W is a heteroatom

sel ect ed Mntihivtichie pgm@qﬁi 18 agepmginse m@@ﬁemboslrmmﬂw angipioR¢e lawébCF@l toget her

th th ' 2 | KY. R4
and R tofennar e ot R Ry RREN Prefelhd ditretRactRuiinitis o

cycl oal kyterbinarefine, or B2tdpsologl ected from the group COI’ISI stl ng of Cl C18
al kyl, (Cl-C18 al k}él )OH, (C1-C18 al kyl)NH2, (C1l-C18 al )SH, (COo-C4
al kyl 1Q c3- C6) c@év’@ pxpline (S@W@&1YZE?§11R yyet. a@QbWél@é@rd ng &arwl{soo c4

al kyl') (C6;{ n %ﬁt ( %9% nd R3

t oget her W (%O? %1 rr%sa?st gn IC}?‘%{ ﬁelgM ae?efg‘:lt C %5‘?? %%nl%a&gdrg gpé&lor% menber

het er ocy clrfectionn gy dd?&estls afNiHffs. OFhefdHare significant costs associated with repeated
administrations through conventional means. In accordance with one embodiment a

dipeptide element A-B is covalently linked to an antibiotic, including for example,

15  oxytetracycline, wherein the complex optionally further includes a depot polymer.

V. Additional bioactive compounds suitable for linkage to the dipeptide
element
Additional compounds can be linked to the dipeptide element disclosed herein
20  to form prodrug derivatives or depot derivatives of the compounds. These additional
compounds include growth factors, both natural and recombinant, as well as peptide
fractions of growth factors that bind to receptors on the cell surface (EGF, VEGF,
FGF, ILGF-1, ILGF-II, TGF). Prodrug derivatives of interferons both natural or
recombinant (including IFN-alpha, beta, and gamma) and interferon agonists; and
25  prodrug derivatives of cytokines, either natural or recombinant, including for example
(IL-1, IL-2, IL-3, IL-4, IL-5, IL-6, IL-7, IL-§, IL-9, IL-10, IL-12, IL-15, TNF, etc) are
also encompassed within the scope of the present invention. In accordance with one
embodiment any peptide, natural, recombinant, or synthetic that binds to a cell surface
receptor can be modified to by linking the dipeptide element disclosed herein to form
30  aprodrug or depot derivative of that peptide.
In accordance with one embodiment the dipeptide element can be attached via
an amide linkage to any of the bioactive compounds previously disclosed in

International application no. PCT/US2008/053857 (filed on February 13, 2008), the
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R6 is H Cl1-C8 alkyl or R6 and Rl together with the atons to which they are
2battached forma 4, 5 or 6 nenber heterocyclic ring; R7 is

sel ect ed wpamwdsesogr oup consi sting of hydrogen, Cl-Cl8 &Chyus2000068218

al kenyl, (CO-C4 al kyl)CONH2, (CO-C4 al kyl)COOH, (CO-C4 al kyl)NH2, (CO-C4

al kyl) OH, and hal o; and R15 and R16 are independently selected from

hydr ogen and iodine. 5In accordance with one enbodi nent a conpound of

Fornul a | ths'tl@sure of/'mieﬂ inharky axﬁ?éssly&nsebmteﬂdayfmfemmhmtgItlmmemnsi sting of
H and C1-C8 al k and R4 are |ndependently sel ected

fromthe @H’R%{Sﬁﬂ%n“éliesC%lP‘ﬁﬁldSPlelmendilS@SSf‘éiih@gﬁm cepbnkadide A biogeere c4

:: tgllg C@ﬁié&%%%l(sj%b?dlg}l?dwﬁgz C{@é&?ﬁg%ﬁﬁ%ﬁ%hroﬁ % I\gﬁeﬁg{l&? Ia)ngg\&]%o (Cl-C4

al kyl ) ( @c}ﬁalmhmaarmyb Eroup-aQysiag mpoyl(a@a 20:00 thaer apbmRTG armﬁz(g@a;p@g a

het er oar et ththe tons. 1o ch t are

nCt aorag Hamite i B bR TR it il o 2y PhE aorsi st i ng
of Cl1- C8 Askivbed HibaktiGé é&ﬁiekym&léen{&h1r§€ntaﬂlé<aﬁhéﬂ\lld&e1&&h Ghcrbdy | ) SH,
(C3-C6)cycloal kyl or R4 ‘and R3 together with the atons to which they are

att ached horemm isliskesk vig apremider bdndtte thgdy-d¢riminaliangne G5 higadtiMreeptdeOH;
R6 is H, ar RE eﬁn%ﬁHg?@%@%PWth the atons to which they are 20 attached

forma 5 or rrenber icring; and R7 is selected fromthe group

consi sting of hh &edrdehte itk one embodlmentacon\}\%lBBcd)rﬁ}})]ﬂrbmg\hhfédichﬁtl REcAVi so t hat
when R4 and R3 together with the atons to ich t are attached forma 5

or 6 Hembard %élﬁ)éP%fé‘Fm%mM\r% is povidegs{n @@feer@bomelaﬁhe fipeptide Adt H, and in
one enbod d R2 are other than H 25l n accordance with other
enbodi nen%éﬁg%%g%{p%ﬁlﬁ tuo' Formula Il is provided wherein RL is Hor O-C8
al kyl ; R2 and R4 are RndRpeRglenQy sel ected fromthe group

consisting of H Cl1-C8 al kyI -C8 al kginyl , (C1-C4 al kyl)OH, (C1L-C4
al kyl)SH, (CC3 aIkyI)SCH3 I)CC]\IHZ (C1l-c4 al kyl ) COOH,
(C1-4 al kyl ) NH2, ClC4aIk1y)N (C0-C4 al kyl)(C3-Co6

cycl oal kyl), (CI)C4aIkyI)(CZ roclycllc) (CO-C4 alkyl)(Ce-C 0

aryl )R7, and CH2(C3-C9 heteroaryl R1® and R21together with the atons to
whi ch they are ﬁttached forma C3-Cl12 cycl oal kyl ; R3 is Cl1-C18

al kyl; (cil-c4 3RYYYoH, (Cl-c4 al kyl) NH2, (ClC4aIkyI)SH (C3-

C6) cycl oal kyl R affRaAE iffEpeRERHHET oML Usblht?l atons to which they are

ALLached TOTM & BndR. are ndependently seloctud from the 2soup consisting of H. C1-C
alkyl, C,-Cg alkenyl, (C;-C,4 alkyl)OH, (C;-C4 alkyl)SH, (C,-C5 alkyl)SCHj3, (C;-Cy
alkyl) CONH,, (C;-C4 alkyl)COOH, (C;-C4 alkyl)NH,, (C;-C4 alkyhDNHC(NH>+)
NHa, (Co-C4 alkyl)(C5-Ce cycloalkyl), (Co-Cy4 alkyl)(C2-Cs heterocyclic), (Co-Cy
alkyl)(Ce-Cp aryl)R7, and CH,(C5-Cg heteroaryl), or R; and R, together with the

20  atoms to which they are attached form a Cs-C;; cycloalkyl or aryl;
Rsis NHRg; and
R¢ is H or C;-Cg alkyl.

In some embodiments the dipeptide A-B comprises the structure:

R R, Ry O

NS
Rs
0O R K I

25 wherein

R; and Rg are independently H or C;-Cg alkyl;
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5R6 is Hor R6 and R2 together with the atons to which they are attached
forma 5 or 6 nenber heterocyclic ring; R7 is selected fromthe
group consDingo@s hydrogen, Cl-Cl18 al kyl, C2-Cl18 al kemgir/uSe@0/63y11

al kyl ) CONH2, (CO-C4 al kyl ) COOH, (CO-C4 al kyl ) NH2, (CO-C4 al kyl)OH, and

hal o; and 10R8 is H wth the proviso that when R4 and R3 together with the
atons to which they are attached forma 5 or 6 nenber heterocyclic ring, at
| east one of RR,amtlRRZrednd:pandenty selbcted froantde grdapdionEimdnddafth (RICand R2 are

other than H Any of the conpl exes disclosed herein can be further nodified
Lo mor ovalke € atteasl £ E0n B DDF 4 riCaqhebas orch FbMeSaHs Shytrol ogi cal
pH, while g (¢t h i durat of~ the 1 preventi ng
renal cl egl%ggggwg]z ’ %(Fﬂg@ ?)%%ﬁ)édggﬂg% %gﬁ(ﬁ{lg)ﬂ'?%’e{cﬁo 4e%8}?§$H§§i\I§%{) of a

medi ci nal Nafyeii,-Ghbakg) (@8- Gkbaclexikeb S tGrelkdiah-Gstheesdryklic)ath-Gi gni fi cant | y

extends d 1.oNn.in I ordingly, 4n e enbodi nent the peptide
pr odr ugs éﬁgﬁq‘ '?H@fﬁ%dF‘?‘Fég?(tcééggﬁfﬁ‘?%g')’aércl%‘\f’a?ggﬁtti)g’gﬁilqrr’fﬂngh&lﬁydr ophilic
noi ety. | BofRQo MHRIGhERRE attheheYSHORW,IG Coy@b gty i S a plasma protein, 20
pol yet hyl ene gl ycol chain or the Fc portion of ‘an i nmunogl obin. Therefore,
in one enbodi nBats €hesplledent |y di scl osed conpl exes are further nodified to
conpri se one OB EEDI(IﬁRh'ydr ophilic groups covalently linked to the side chain
of the dipeptidé el emént A-B, or optional to other amino acid side chains
when the nedi cRp& HageMCqiaskyd dadoact i ve peptide. 25In accordance with sone
enbodi ments, the dipeptide/drug conplexes are nodified to conprise an acyl

groupl®r By leyselegteddpm feyaraen esising piiydiegeanCobns alkely Eabes tlhendhal f-1i f e of

the d ' [ hQn. | &t | at i ly del
the onset (GrCLIREONE, ChRLRRREN. B FhUe 3G, R NRODRAR Y, Y™ ™
target readptor and/or inprove resistance to proteases such as DPP-1V.

30Acyl ation may al so enhance solubi)ity of the dipeptide/drug conplex at
neutral pH. | nltopie SSEHITF Re e%ﬂde ‘)ﬁdéilﬁiﬁfV@ﬁéaml%‘bqqdééaél ement A-Bis

acyl at ed. jliphatic aftf RGYbe Qé&ilﬁl%lﬁla” &s aeRlaantdiy. | inked directly to the

medi ci nal agent, or indirectly to the nedicinal agent via a spacer, wherein
t he spacer is pozsicbidenedwite bmeenbodimenettic dipeatidagfdntmand it prevideg| group. In
sonme enbodi nents wherein the nmedicinal agent conprises an am no acid, the
medi ci nal Yag&Ht is acyl ated through the side chain amne, hydroxyl, or

thiol of an anknan@Rri greQhddpbddmBYiCGLMBlalk308Nryl; SHRY aRd R, BRUGRES of peptide
acyl ation via am nes, hydroxyls, and thiols are known in the art. 5 See,
for exanptheougil {CHp)p-, BihotehiepisBl-8phys Res Commun 218: 377-382 (1996) ;

Shi nohi gashi aﬁdisggq?maﬁk Int J Pept Protein Res 19: 54-62 (1982); and
Previero et al 3 “Brlochi WHR ophys Acta 263: 7-13 (1972) (for methods of

acyl apd ng t hr orghn@Rhy@re@tyhydroggan and Silvius, J Pept Res 66: 169-180
(2005) (for nethods of acylating through a thiol); Bioconjugate Chem

" Chemi cal Mbdi Rp & Bm8eof Proteins: 10H story and Applications" pages 1,
2-12 (1990); ' - , uetd ! sis of Palmtoyl
Derivatives o?ﬁfﬁﬁérﬁb%%%tﬁe?gﬁgé og‘?cga %@?\%ﬁf}y%\e}g? 6, No: 2
pp.171-176 (1989). The &yR, gRoupbf the acyl ated nedicinal agent can
be of any size, e.g., any len caf bon|jchain, and can be |inear or
branched. In some specific e { S 15 the invention, the acyl group
is aC4to C28 fatty acid. Rar exfanpl £\ the acyl group can be any of a C4
fatty acid, C6 fatty acid, C8 fathy gci c!RS Cl0 fatty acid, Cl2 fatty acid,
Cl4 fatty acid, Cl6 fatty acid, 8 thatty acid, IC20 fatty acid, C22 fatty
acid, C24 fatty,acid, C26 fatty acid, or a C28 fatty acid. In sone

enbodi nent s, tﬁ'ger&%l group is a C8 to C20 fatty acid, e.g., a Cl4 fatty
acid o3 a Cl6 RahhyRaGlednddpBn&ad® (% £ARKGULNENLS, alkIRCREY) agDRYfori s a fatty
acid or bile acid, or salt thereof, e.g. a C4 to C30 fatty acid, a C8 to
C24 fatt yRaendiR: agdinked eperh -4CEAp+ wharso pab Ry, a C8 to C24 alkyl, or an

al kyl conpri si RYiCS %ra‘ﬂiﬁ; noi ety of a bile acid.

R4 and Rg are each hydrogen;
Rsis NH,; and
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I n one enbodi nent the am no acid at the position of the dipeptide el enent
AB where the hydrophilic noiety is to be linked is selected to allow for
ease i n 2satowolsdédg t he hydrophilic noiety. For exanpl epCrhis2@opesrti de

el enent may conprise a |ysine or cysteine residue to allow for the coval ent
attachnment of a pol yethyl ene glycol chain. I n one enbodi nent the

di pepti de/ drug conplex has a single cysteine residue, present in the

di pepti de el enBris sdldBted\vita dierproliecsisidiang bhydrodent Oe Gyskel e (hesi due i s

30further podifjied wth a thiol reactive reagent, including for exanple,

mal ei m do2!kgR¥y(Coen %ﬂaﬂﬁoﬁﬂaﬁpﬁy PEYDEOPA @T%ﬂfﬂm, Narbacyl . These

t hi ol reag%gV?E(gﬁ@ﬁ s may contain carboxy, keto, hydroxyl, and ether
groups as as ot her hydrophilic noieties such as pol yet hyl ene gl ycol
units. I n an altaradsriatioe enbodinmmnt\ B tchepdessphextrivase af firmglael | ysi ne

resi dug, Rﬁesent in the dipeptide elenment A-B, and the side chain of the
substitut "M§™ Y sine residue is further nodified using am ne reactive
reagents such gg RQH,Wee RILRIGeABUICRHIM AR th Bﬁ(péémﬁngb%y&sg&gr boxylic
acids or al dehydes of hydrophilic noieties such as pol yethylene glycol. 5In
t hose enbEdiCredksl anderdi or RhandR peplinkks tirangh cEip)exwborinr s&s:a

pol yet hyl ene gLyc¢c hain, the yet hyl en | ycol chain be in the form
bF 2 st rar ght " Bha-Gr W sk S pRE Y Balsfh i By FRRbEn TR e

enbodi mentttdched pehy£4-hy heregtlychhg;chai n has an average nol ecul ar wei ght
selected fromthe range of about 20,000 to about 60,000 Daltons. Miltiple
pol yethyl ene gRyewd Repigiindepeadengy salosted kiom the Stne qopdistingf hydrqgedyi de a
prodrug we-t | i lLypi ity and bl ood cl earance properties. In one
enbodineﬁ@h?ﬁgﬁﬁég%%??géﬁgrug complex is linked to a single polyethylene

gl ycol chai n t Rais dnasniae; wivlethegeovinl éaubah Rvand Rt asaloebyd@deér o t he range
of about 20,000 to aboyt 60 OOgaEaltons. I n anot her enbodi nent the

di pept i dePEriflgd e ot Reor Rpkdedioge® two pol yet hyl ene gl ycol chai ns
uherein the 151eoih aRthAfenadse BRLEEW AIB WEhBH: Bl dlientaro chains i's
selected fromthe range of about 40,000 to about 80,000 Daltons. In one
enmbodi nent a singl e pol yet hyl ®eRgl Reol (thai n havi ng an average nol ecul ar
wei ght of 20,000 or 60, 000 Dal s lillnked to the dipeptide/drug conpl ex.
I n anot her enbodi nent a si ngl Lylth 1e glycol chain is linked to the
di peptide/drug conplex and s anfav nol ecul ar 20wei ght sel ected from
t he range of about 40,000 to abo 59, 00Q. Daltons. In one enbodi nent two
pol yethyl ene glycol chains are |i to the di deptide/drug conpl ex wherein

the first and t hyl I ' h. hav . aver age
nmol ecul ar meigﬁﬁgggpaggk%gz%éP%%ﬁggk¥ﬁ9%ﬁ%%%%ﬂ8%ﬁ§§§¥ﬁ§ﬁ?nﬁﬁgﬁﬁglygthylene
gl ycol chajdisear, €,10,pkiegl, (0,-Chealidy peia} (& Aillug) NIasphe xCubetiRin(Qhe first

and second 25 pol yet hyl ene glycol chains_each have an_average nol ecul ar
wei ght of C40rpol7. pa Ry and R: are linked thrgeeh((dipye &/hgfeihP Snedenbodi ment, a
medi ci nal prodpu nal i rqyi ge i i as been
covalently Iinﬁé%(?bégggiéﬁﬁgsg%# 4g%%ggiﬁgﬁ#ﬂgﬁbﬁﬁg?gﬁ%gg?#gggelenent, or
opt i od@l | yttachedfootnhees- 12mktecocaclidrisg;de chai n when t he nedi ci nal agent is a
bi oactive peptide, to inprove the solubility, stability and/or 30

phar macoki net i 8¢ 2% Rg fs 1hdepandrgtly selectg Qﬁﬁ1é?gHﬁ@‘@P“ﬁ%ﬁ%&ﬂB@Hﬁ?ﬁibunins
can be co VY aRPUNAe, QkvINeN-(EOY tly bound via a high affinity
associatigﬁk§e.g;avigﬂh %HGngg égyﬁgﬁgd am no acid side chain) to the

di pept i de/ nedi Bs msalNHagedt conpl ex. In accordance with one enbodi nent, a

di pepti de/ nedi gi nal ; agent canpl ex i s pr.ovided rej I near am no acid
sequence repregéﬁvﬁﬁﬁgﬁﬁgnﬁgwﬁ%?wg%ﬁmghn%ﬂpﬁngﬂﬁgﬁﬁ%ﬂiﬁ”k%ﬂ%@ﬂpi has been
coval gnt | yol-cnkied)tonan @rmaiiagicoeoHde chaiRyINHL he di,pestjole aliement, or
optlonallx to another amno acid side chain en the medicinal 5agent is a

bi oacti vehfleptide, to inprove the solubility, stability and/or

with the proviso that both R; and R; are not hydrogen and provided that at
least one of R4 or Rg is hydrogen.
In another embodiment a dipeptide element of formula I is provided, wherein

30 R is selected from the group consisting of hydrogen, C;-Cg alkyl and aryl;
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phar macoki neti cs of the prodrug. The Fc portion is typically one isolated
fromlgG but the Fc peptide fragnent from any i mmunogl obin should function
equi val erwbhy010/080605 The present disclosure al so enconp&sTas2@0ies711
conjugates in which prodrugs of the invention are linked, optionally via
coval ent bonding and optionally 10via a linker, to a conjugate noiety.

Li nkage can be acconplished by coval ent chem cal bonds, physical forces
such el ectrost Bt isoC,-Gydillogen, ionic, van der Waals, or hydrophobic or

hydrophilic i nt er (gtl ons. A ;L/Fari et ngf non- coval ent coupling systens may be
used, incl udi n§BIORE AeEPFINYroggny 3 /receptor, enzyme/substrate, nucleic

aci d/ nucl ei agl. gjs R Hh0 g RE QGBS Ded fledé 4 dglo,g;lndl ng protein, cellular
adhesi on 15nol edul ‘e partners; or any %Ppartners or fragnents t her eof
whi ch havmthft]fm piiotvigo timat, i€Re Iv abiyder aryl then R1 ibdelRplogetherconl thgat@ss foncl ude but

are no ter.ol o eptide ar polypeptide (including for
exanpl®, rﬁllﬂﬁjag%arﬁrag?ci‘l ﬁ or g?éﬁd@ﬁ%\‘acﬁﬁgﬁg an i nmunogl obul in or portion
thereof (e.g. Mdn?@éﬁbdcﬁﬁbﬁﬂya%tld@relé:nﬁen’t% ire¥illed:2 20di agnostic | abel

such as a radioi sotope, fluorophore or enzynatlc | abel , a pol yner i ncluding
wat er sol ubl e polyners, or ot her Rtthr or di agnostl c agents. In one

enbodi nent a conjugate is provid co ISI ng a prodrug of the present
invention and a plasna protein, él asma protein is selected form
the group consisting of album Rstr nd fibrinogen. In one

i et

enbodi nent the plasma protein no Sqpf tke conjugate is al bumin or

transferin. In enbodi nents conprisin a i nker, the linker may conprises a
chain of atoms vff}fe%lhkltlé)se@&%dltfr&ﬁ,th&groﬂ-p E;aqs%@ngbpﬁydr@ged g8 alkgl LO S
atons, 2 to 10 atons, 5 to 10 atons, 10 to Oatomslong In sone

embodi menerd (GoHe: dhd)E&ionwDBre al | car bon atons. In sone enbodi nents, the
chain tons in tkgecbﬁI je of the linker are selected fromthe group

consi s i ng of E ’nd S. Chain atons and l|inkers nay be sel ected

according to tRehiid Rxpechedhgdbedn; | ity (hydrophilicity) so as to provide a
nore sol ubl e con1 ]ﬁate In sonme enbodi nents, the |linker provides a

functi onal gro HRo g §hbj ect to cleavage by an enzyne or other catal yst
or hydrolytic gonditieng,fAUnc i) HBR, LGIARE WifhSAUSRs (Q4HH REy &&l - I N
sonme enbodi msntg t he Ierilg ?ﬂﬁ' f the %lnigr 'S 1ong gngugh to reduce the
potenti al atfta@he<$foema:4rﬁcvrcﬁlanmberherterbct;mlblrmgeandl s a coval ent bond or a

be’ s Tisi on pr B 81 wiecei i 35t stoy e RRad BEREbSGe. Engy Skt i Ctemmr oy
i nkers aa&eﬁﬁomoa@pan&yﬂc@méfeca@a&yg@dtsﬂl@Olarbgﬁ@Nﬁz k@()-é?O 3to5 5

to 10, 5 to 15 to 30 amno acids in |ength uch fusion proteins may
alternati eléb’k)obbamib@luced by reconbi nant geneti c engi neeri ng net hods known

to one of nary n S sed. i ci nal agent
and b oact DBV P ol i B U o syl G i UEERE 5 TBERE 1wl o For
any use t habudha€ Ry aviRaUshatefdgen 20@scri bed for its 10correspondi ng parent
nmedi ci nal agent or *bi oact i ve pepti de. Pharnaceutical conpositions
conpr?&ing the prodrugs disclosed herein can be formul ated and admi ni stered
to patients us r ble carriers and routes
of adm ni strat ?I{c:%mﬁnom&{ae EgaschgﬁM%l gllléln%lst %g‘%g% Accordingly, the
present disclosure also enconpasg@sthRgnaébutlcaI conp05|t|ons conpri si ng
one or nore of 15the prodrugs dis¢l/osefl herfein, or a pharmaceutically
acceptabl e salt thereof, in conbi [ a pharnmaceutically acceptable
carrier. In one enbodinent t he phar " conposition conprises a 1
nmg/ M concentration of the prodrug & rabout 4.0 to about 7.0 in a
phosphat e buffer system The pharnaé%ut al %onpositions may conprise the
prodrug as the h C pr odr ugs
can be conbinegagkﬁhﬁo%gﬁ%%ﬁ%%%%ﬁég%l??%%a “ﬁ%?@@gp g@ﬁ%gnﬁ&lghﬁdlng for
exanpl e t hgdragdn, Ce-Gyentliyt iandiC @Gealkyl)NH,, or R; and R, are linked through (CH,),,

25  wherein p is 2-9;

R3 is C;-Cs alkyl or R3 and R4 together with the atoms to which they are

attached form a 4-6 heterocyclic ring;
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In accordance with one enbodi nent a pharmaceutical conposition is provided
conprising any of the novel dipeptide/nedicinal agent conpl exes discl osed
herei n, pwefereishepssteril e and preferably at a purity | @c&lusedosmss7iieast
90% 91% 92% 93% 25 94% 95% 96% 97% 98% or 99% and a
pharmaceutical ly acceptable diluent, carrier or excipient. Such
conpositions nmay contain a dipeptide/ nmedicinal agent conplex as disclosed
herei n, wher ei R,idweleceddtdm 0g g@oip ssBgendl hulrpfeas@diC,als Akdomekent rati on of
at | east QSrgﬂﬂ,1|m/m,ZImHﬂ,BrmHﬂ,4rmHﬂ,5rmHﬂ,6|m/m,7
mg/m, 8 ng/m Rs&Mgem 10 ng/nd, 11 ng/m, 12 ng/nd, 13 ng/m, 14 30

nmg/ M, 15 ng/ m,, nmg/m, 20 ng/mM, 21
ng/m, 22 ng/gk?hggaﬁg&%bﬁﬂéEoﬁ%§ﬂ$ﬁl%%nﬂgéﬂbdg#§ﬂigher. I n one enbodi nent
t he phar naceut icaimeonipakintitepsdipeptivieictenant isgoosidsd| uti ons that are
sterilized and optionally stored wthi v%fious cont ai ners. The conpounds
di scl osed herein can be used in a 1ﬁ$ﬁc with one enbodi nent to prepare
pre-fornul ated sol utions ready for XniRctidan. I n other enbodi nents the
pharmaceuti cal conpositions conpRise(la | hi | i zed powder. The

phar eutical conpositions can be fgytRerHpackaged as part of a kit that

i ncl udes a di sposabl e device for adm nistering the conposition to a
S5patient. The wbateai Rearsl By arkiindspemaignte sdéledied frdmftbe guipcagastatz dimbi ent room
tenperature,or at, refriger d.t rature. Al'l therapeutic nethods,
phar maceu ?%8%“%%%ﬁ§§ﬁ@?8ﬁg&ﬁﬁ?tgﬂﬁﬁﬁﬁbther sim|ar embodi nents descri bed
herein contenpkgkgjp@gmk%pe di pepti de/ nedi ci nal agent conpl exes include al
pharmaceutical |y acceptable salts thereof. 10l n one enbodinent the kit is
provi ded with Bséhdwideegefiogndadni ni stering the di peptide/ nedi ci nal agent
conplﬁ§ conposhtthHto a patient. The kit may further include a variety of
containers, e.g>, vials, tubes, bottles, and the like. Preferably, the kits
wi Il also inclugd thegiokid6 tha@BSthi R andFS. aré RotaGAesgdance with one enbodi ment
the device of the kit is _an aergsol_ dispensing device, wherein the

conposi tion i sIM®ns; apbedimgets adipentideciancaéisgdpyidedvi ce. 1n anot her

enbodi ment the kit conprises a syringegangd apneedl e, and in one embodi ment
the prodrug conposition is prepackag&d/wilthi fj the syringe. EXAMPLE 1 20
Determ nation of rate of nodel dipep Pg%ﬁg%age (in PBS) A specific
hexapepti de (HSRGITF-NH2; SEQ I D NORQ) d as a nodel peptide to
determne the half life of various di paptiRiedl |inked to the hexapeptide

t hrough an am de bond. The hexapepti de was assenbl ed on a peptide

synt hesi zer anwhgﬁélprotected sarcosine and | ysine were successively added

to thes nodel pgpti de- i 0 L:

(Lys- gsar - HSRGTB—1 Hll—igﬁz gé%n#’e%gﬁ%nﬁg?&1@%&%{@&@%&%@%@&%&& éggb ft%}' df—?l—gegnd
purified byd @r-€paliat,i(€eChRIkG]) NPhepaR parndR, e tinkédcthtdugh (GBL powhiRki@:p
Purification was performed using HPLC analysis on a silica based 1 x 25 cm
30 VWdac &r 9(5 | A particle size, 300 A pore size) colum. The instrunents
used were: vatga%(ﬁﬁgggk9ﬁes nodel 600 punp, Injector nodel 717, and W
detect or nodel 486. A wavel ength of 230 nmwas used for all sanples.

Sol vent A cont Bi: me@oX0IGHECNC 1 QaryDRTFA in distilled water, and sol vent B
conta#@ed 0. 1% Tg@Nhn CQSCN. A linear gradient was enployed (0 to 100% B in
2 hou The at°®%was 10 mM/nin and the fraction size was 4 m. From

-150 ngs of crRrde ReRiddGRm 3R FES Qhsishee BURRIrBER! Cle, was] ekt @ fed.
alkyl)OH;

with the proviso that both R; and R, are not hydrogen.
In another embodiment the dipeptide element (A-B) is linked via an amide
25  bond to an amine substituent on an aryl group of Q of the complex A-B-Q. In one
embodiment where the dipeptide element comprises the structure of formula I linked
via an amide bond to an amine substituent on an aryl,

R; and R; are independently C;-C;s alkyl or aryl;
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Peptide A was dissolved at a concentration of 1 ng/m in PBS buffer. The
5sol ution was incubated at 37C. Sanples were collected for analysis at 5h,
8h, 24h, 809102080604 7h. The di pepti de cl eavage was quenciret/usgodonesni ng t he
pH wi th an equal volunme of 0.1%FA. The rate of cleavage was qualitatively
nonitored by LG M and quantitatively studied by HPLC. The retention tine
and rel ative peak area for the prodrug and the parent nodel peptide were
quanti fi ed usi Rgifeak sSikgloeR1a@ndCRy, apathegvithlihe soint vawaichAmal arsi s usi ng
mass spectronetry The mass spectra were obtained using a Sciex

APl -111 eP%PF%%W‘&%QEW%&F]éC W&&s spectroneter with a standard ESI ion

source. |onizagi By ok : in the
osi 1 ve- i on modar REME b RORI NG sebBe g gl Tt na SRR "o .
The nebul Czithgalapichndwrylaami gas used was nitrogen flow rate of 0.9 L/ mn.
Mass Zﬁgctra re recorded Lr%m 00- 1800 Thonpsons at 0.5 Th per step and 2
nmsec 11 ti mes STHERARHT 2"YHB®Ut |1 ng/ mL) was di ssol ved i n 50% aqueous

acetonitrile Wy find2%rsRlihentdGhddipastidetidRchiessiphYesake axlca@at syringe punp
at the rate of 5 IAL/m n. 20Peptides solubilized in PBS were desalted using
a ZipTip &uhuth Plinksd vexar agide band tquncamine swlistitpeot e fit ayl,C4 resi n, accor di ng

to instructions,provjded t he, manuf actwurer | | jpofe rpopation,
Billerica, M) Wpljlfgriebnr Ri %ndan%ﬁlr%l?dse be r?gﬁ@gf'scelﬁ%lii(%gorl—(ipﬂ'g4'ﬁ}l1kmg?oanal yses

wer e perf gryipRd; usi ng a Beckman System Gold 25 Chromatography system
equi pped with a UV detector at 214 nmand a 150 mm x 4.6 nm C8 Vydac
col unt? The fl BwisG@resalsyl or Rp Avd R4 tossthgenith hecpmainwhicd thap areA i n

distilled,patey fﬂf@%‘éﬁ%gﬁ%@a‘g/ﬁ%ai ned 0.1% TFA in 90% CH3CN. A linear

gradi ent was enp 'n 10 m nutes). The data were coll ected
and anal yzed uRi;agd Reaie ifsapphden@h selreted Gioapthy gsaiptovasieting3&Hydrdgent i al rat es

of cl eavage re used tao a e the rate constant for the dissociation of
t he di pep 'l'éﬁgalg}’](ﬂﬁdt(ﬁé'Qggﬁi)z{:@'gé) PY'98rugs. The concentrations of the
pr odrugs and tﬁgimgggygﬁr;gﬁg pepti de were determined by their respective

peak areas, 'a' and for each of the different collection times (Table
1). The first Brderelecttiddsomeitatdrowp cassticgnShamtgeno€Chealpylode-Ggs wer e

vari ous. ¢ FRERCGHvHtE IR ERE G g BRdol; e Bt  fhiety ar e Gonst ant -
I*. The haikf1)bHvesd ha. cl eavage of the various prodrugs were cal cul ated by

using the formula til2 = .693/k. The half life of the Lys-Sar extension to
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20 R is selected from the group consisting of hydrogen, C;-C;s alkyl and aryl, or
R and R; are linked through -(CH»),-, wherein p is 2-9;

Rj; is C1-Cyg alkyl or R; and R4 together with the atoms to which they are
attached form a 4-6 heterocyclic ring;

R4 and Rg are independently selected from the group consisting of hydrogen,

25  C;-Cyg alkyl and aryl; and

R5 is an amine or N-substituted amine.

In other embodiments, the dipeptide element comprises the structure of
formula I linked via an amide bond to an amine substituent on an aryl of Q of the
complex A-B-Q, wherein

30 R, is selected from the group consisting of hydrogen, C;-C;g alkyl, (C;-Cis
alkyl)OH, (C;-C4 alkyl)NH>, and (Co-C;4 alkyl)(Cs-Cip aryl)R7;

Rz is C;-Cyg alkyl or Rz and R4 together with the atoms to which they are

attached form a 4-6 heterocyclic ring;
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R4 and Rg are independently selected from the group consisting of hydrogen,
C;-Cys alkyl and (Co-Cy alkyl)(Ce-Cio aryl)R7;
Rsis NHRe;
Re is H, C;-Cs alkyl, or R¢ and R; together with the atoms to which they are
5 attached form a 4, 5 or 6 member heterocyclic ring; and
R7 is selected from the group consisting of hydrogen, C;-Cg alkyl, C,-Cg
alkenyl, (Co-C4 alkyl)CONH,, (Co-C4 alkyl)COOH, (Co-C4 alky)NH,, (Co-Cy4
alkyl)OH, and halo.
In another embodiment the dipeptide element (A-B) comprises the structure of
10 formula I linked via an amide bond to an amine substituent on an aryl of Q of the
complex A-B-Q, wherein
R; and R; are independently selected from the group consisting of hydrogen,
C,-Cs alkyl and aryl;
Rj; is C1-Cyg alkyl or R; and R4 together with the atoms to which they are
15  attached form a 4-6 heterocyclic ring;
R4 and Rg are each hydrogen; and
Rs is selected from the group consisting of amine, N-substituted amine and
hydroxyl.
In other embodiments, the dipeptide element is linked via an amide bond to an
20  amine substituent on an aryl and comprises the structure:

RlH R3 O

s
Rs
0O R Rg
wherein R; and R, are independently selected from the group consisting of hydrogen,
C;-Cs alkyl, (C;-Cy4 alkyl)COOH, and (Co-Cy alkyl)(Ce-Co aryl)R; or Rjand Rs
together with the atoms to which they are attached form a 4-11 heterocyclic ring;
25 Rz is C;-Cyg alkyl or Rz and R4 together with the atoms to which they are
attached form a 4-6 heterocyclic ring;
R4 and Rg are each hydrogen;
R5is NHR¢ or OH;
Re is H or C;-Cs alkyl, or R and R; together with the atoms to which they are

30  attached form a 4, 5 or 6 member heterocyclic ring; and
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R7 is selected from the group consisting of hydrogen, C;-Cg alkyl, C,-Cg
alkenyl, (Co-C4 alkyl)CONH;, (Co-C4 alkyl)COOH, (Co-C4 alky)NH,, (Co-Cy
alkyl)OH, and halo.

In accordance with one embodiment Q is a medicinal agent and in one

S embodiment Q is a compound selected from the group consisting of thyroxine T4
(3,5,3',5'-tetraiodothyronine), 3,5,3’-triiodo L-thyronine and 3,3’,5-triiodo L-

thyronine. In one embodiment the dipeptide/drug complex comprises the structure of

Formula II;
Ris Ris
HO /N — 00— CH,—CH— COOH
= | II
1 NH
I Rg Ry
Rs
\”><1|\I
10 0O R; R Ry :
wherein

Ri, R» R4 and Rg are independently selected from the group consisting of H,
C;-Cys alkyl, C,-Cyg alkenyl, (C;-C;s alkyl)OH, (C;-C;s alkyl)SH, (C,-C5 alkyl)SCHz,
(C1-Cy4 alkyl)CONH,, (C;-C4 alkyl)COOH, (C;-C4 alkyl)NH,, (C;-Cy
15  alkyl)NHC(NH;")NH,, (Co-C4 alkyl)(C3-Ce cycloalkyl), (Co-Cy alkyl)(C»-Cs
heterocyclic), (Co-Cy4 alkyl)(Ces-Co aryl)R7, (C1-Cy alkyl)(Cs-Co heteroaryl), and C;-
C1z alkyl(W)C-Cy; alkyl, wherein W is a heteroatom selected from the group
consisting of N, S and O, or R; and R, together with the atoms to which they are
attached form a C3-C; cycloalkyl or aryl; or R4 and Rg together with the atoms to
20  which they are attached form a Cs-Cs cycloalkyl;
Rj is selected from the group consisting of C;-C;g alkyl, (C;-Cg alkyl)OH,
(C1-Cys alkyl)NH;, (C1-Cyg alkyl)SH, (Co-Cy alkyl)(Cs-Co)cycloalkyl, (Co-Cy
alkyl)(C,-Cs heterocyclic), (Co-Cy4 alkyl)(Ce-Cio aryl)R7, and (C;-C4 alkyl)(Cs-Co
heteroaryl) or R4 and R3 together with the atoms to which they are attached form a 4,
25 5 or 6 member heterocyclic ring;

R5is NHR¢ or OH;
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1
| \V%RjX
O R3 R2 Rl
wherein

Ri R, Ry and Rg are independently selected from the group consisting of H,
10 Cy-Cys alkyl, C,-Cyg alkenyl, (C;-Cyg alkyl)OH, (C;-C;g alkyl)SH, (C,-C; alkyl)SCHs,
(C1-C4 alkyl)CONH,, (C;-C4 alkyl)COOH, (C;-C4 alkyl)NHa, (Ci-Cy
alkyD)NHC(NH,")NH,, (Co-C4 alkyl)(C3-C¢ cycloalkyl), (Co-Cy alkyl)(C2-Cs
heterocyclic), (Co-Cy4 alkyl)(Cs-Cp aryl)R7, (C1-Cy alkyl)(C3-Co heteroaryl), and C;-
Cyz alkyl(W)C-Cy; alkyl, wherein W is a heteroatom selected from the group
15  consisting of N, S and O, or R; and R, together with the atoms to which they are
attached form a C3-Cj; cycloalkyl; or R4 and Rg together with the atoms to which they
are attached form a C;-Cg cycloalkyl;
Rj is selected from the group consisting of C;-C;g alkyl, (C;-Cg alkyl)OH,
(C1-Cis alkyl)NH;, (C1-Cig alkyl)SH, (Co-Cy4 alkyl)(Cs-Ce)cycloalkyl, (Co-Cy
20  alkyl)(C,-Cs heterocyclic), (Co-Cy4 alkyl)(Cs-Cip aryl)R7, and (C;-Cy4 alkyl)(Cs-Co
heteroaryl) or R4 and R5 together with the atoms to which they are attached form a 4,
5 or 6 member heterocyclic ring;
Rsis NHR¢ or OH;
R¢ is H, C;-Cs alkyl or Rg and R; together with the atoms to which they are

25  attached form a 4, 5 or 6 member heterocyclic ring;
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R7 is selected from the group consisting of hydrogen, C;-Cg alkyl, C,-Cg
alkenyl, (Co-C4 alkyl)CONH;, (Co-C4 alkyl)COOH, (Co-C4 alky)NH,, (Co-Cy
alkyl)OH, and halo; and

R;s and Ry6 are independently selected from hydrogen and iodine.

5 In accordance with one embodiment a compound of Formula II is provided
wherein
R is selected from the group consisting of H and C;-Cg alkyl;
R and R4 are independently selected from the group consisting of H,
C;-Cs alkyl, C,-Cg alkenyl, (C;-C4 alkyl)OH, (C;-C4 alkyl)SH, (C,-Cs alkyl)SCH3,
10 (C;-C4 alky)CONH,, (C;-Cy4 alkyl)COOH, (C;-Cy4 alkyl)NH,, (C;-Cy
alkyD)NHC(NH,") NHa, (Co-Cy4 alkyl)(Cs-Cs cycloalkyl), (Co-Cy4 alkyl)(Cg-Cio aryl)R7,
CH,(Cs-Cy heteroaryl), or Ry and R, together with the atoms to which they are
attached form a C;-C¢ cycloalkyl;
Rj is selected from the group consisting of C;-Cg alkyl, (C-Cy4
15 alkyl)OH, (Ci-C4 alkyl)NH;, (C;-C4 alkyl)SH, (Cs-Ce)cycloalkyl or R4 and R3
together with the atoms to which they are attached form a 5 or 6 member heterocyclic
ring;
R5is NHR¢ or OH;
Re is H, or Rg and R, together with the atoms to which they are
20  attached form a 5 or 6 member heterocyclic ring; and
Ry is selected from the group consisting of H and OH; and
Rs is H, with the proviso that when R4 and R; together with the atoms
to which they are attached form a 5 or 6 member heterocyclic ring, at least one of R
and R, are not H, and in one embodiment both R; and R, are other than H.
25 In accordance with other embodiments a compound of Formula II is provided
wherein

R is H or C;-Cs alkyl;

R and R4 are independently selected from the group consisting of H, C;-Cs
alkyl, C,-Cg alkenyl, (C;-C,4 alkyl)OH, (C;-C4 alkyl)SH, (C,-C5 alkyl)SCHj3, (C;-Cy

30  alkyl)CONH,, (C;-C4 alkyl)COOH, (C;-C4 alkyl)NH,, (C;-Cy4 alky)NHC(NH,+)
NHa, (Co-C4 alkyl)(C5-Ce cycloalkyl), (Co-Cy4 alkyl)(C2-Cs heterocyclic), (Co-Cy
alkyl)(Ce-Co aryl)R7, and CH»(Cs-Co heteroaryl), or Ry and R, together with the
atoms to which they are attached form a C;-C;, cycloalkyl;
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Rj3is C;-Cyg alkyl; (C;-C4 alkyl)OH, (C;-Cy4 alky)NH, (C;-C4 alkyl)SH, (Cs-
Ce)cycloalkyl or R4 and Rj together with the atoms to which they are attached form a
5 or 6 member heterocyclic ring;

Rsis NHR¢ or OH;

5 R¢ is H or Rg and R, together with the atoms to which they are attached form a
5 or 6 member heterocyclic ring;

Ry is selected from the group consisting of hydrogen, C;-C;s alkyl, C»-Cig
alkenyl, (Co-C4 alkyl)CONH,, (Co-C4 alkyl)COOH, (Co-C4 alky)NH,, (Co-Cy4
alkyl)OH, and halo; and

10 Rg is H, with the proviso that when R4 and R; together with the atoms to
which they are attached form a 5 or 6 member heterocyclic ring, at least one of R and
R, are not H, and in one embodiment both R; and R, are other than H.

Any of the complexes disclosed herein can be further modified to improve the
peptide’s solubility in aqueous solutions at physiological pH, while enhancing the

15  effective duration of the peptide by preventing renal clearance of the peptide.
Increasing the molecular weight of a medicinal agent above 40 kDa exceeds the renal
threshold and significantly extends duration in the plasma. Accordingly, in one
embodiment the peptide prodrugs are further modified to comprise a covalently linked
hydrophilic moiety. In one embodiment the hydrophilic moiety is a plasma protein,

20  polyethylene glycol chain or the Fc portion of an immunoglobin. Therefore, in one
embodiment the presently disclosed complexes are further modified to comprise one
or more hydrophilic groups covalently linked to the side chain of the dipeptide
element A-B, or optional to other amino acid side chains when the medicinal agent is
a bioactive peptide.

25 In accordance with some embodiments, the dipeptide/drug complexes are
modified to comprise an acyl group or alkyl group. Acylation or alkylation can
increase the half-life of the drug in circulation. Acylation or alkylation can
advantageously delay the onset of action and/or extend the duration of action at the
drugs target receptor and/or improve resistance to proteases such as DPP-IV.

30  Acylation may also enhance solubility of the dipeptide/drug complex at neutral pH.
In one embodiment an amino acid of the dipeptide element A-B is acylated.

The acyl group can be covalently linked directly to the medicinal agent, or

indirectly to the medicinal agent via a spacer, wherein the spacer is positioned
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medicinal agent comprises an amino acid, the medicinal agent is acylated through the
side chain amine, hydroxyl, or thiol of an amino acid of the medicinal agent. Suitable
methods of peptide acylation via amines, hydroxyls, and thiols are known in the art.
5 See, for example, Miller, Biochem Biophys Res Commun 218: 377-382 (1996);
Shimohigashi and Stammer, Int J Pept Protein Res 19: 54-62 (1982); and Previero et
al., Biochim Biophys Acta 263: 7-13 (1972) (for methods of acylating through a
hydroxyl); and San and Silvius, J Pept Res 66: 169-180 (2005) (for methods of
acylating through a thiol); Bioconjugate Chem. "Chemical Modifications of Proteins:
10 History and Applications" pages 1, 2-12 (1990); Hashimoto et al., Pharmacuetical
Res. "Synthesis of Palmitoyl Derivatives of Insulin and their Biological Activity" Vol.
6, No: 2 pp.171-176 (1989).
The acyl group of the acylated medicinal agent can be of any size, e.g., any
length carbon chain, and can be linear or branched. In some specific embodiments of
15  the invention, the acyl group is a C4 to C28 fatty acid. For example, the acyl group
can be any of a C4 fatty acid, C6 fatty acid, C8 fatty acid, C10 fatty acid, C12 fatty
acid, C14 fatty acid, C16 fatty acid, C18 fatty acid, C20 fatty acid, C22 fatty acid,
C24 fatty acid, C26 fatty acid, or a C28 fatty acid. In some embodiments, the acyl
group is a C8 to C20 fatty acid, e.g., a C14 fatty acid or a C16 fatty acid. In some
20  embodiments, the acyl group is a fatty acid or bile acid, or salt thereof, e.g. a C4 to
C30 fatty acid, a C8 to C24 fatty acid, cholic acid, a C4 to C30 alkyl, a C8 to C24
alkyl, or an alkyl comprising a steroid moiety of a bile acid.
In one embodiment the amino acid at the position of the dipeptide element A-
B where the hydrophilic moiety is to be linked is selected to allow for ease in
25  attaching the hydrophilic moiety. For example, the dipeptide element may comprise a
lysine or cysteine residue to allow for the covalent attachment of a polyethylene
glycol chain.
In one embodiment the dipeptide/drug complex has a single cysteine residue,
present in the dipeptide element A-B, wherein the side chain of the cysteine residue is
30  further modified with a thiol reactive reagent, including for example, maleimido,
vinyl sulfone, 2-pyridylthio, haloalkyl, and haloacyl. These thiol reactive reagents
may contain carboxy, keto, hydroxyl, and ether groups as well as other hydrophilic

moieties such as polyethylene glycol units. In an alternative embodiment, the
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complex has a single lysine residue, present in the dipeptide element A-B, and the
side chain of the substituting lysine residue is further modified using amine reactive
reagents such as active esters (succinimido, anhydride, etc) of carboxylic acids or
aldehydes of hydrophilic moieties such as polyethylene glycol.

5 In those embodiments wherein the dipeptide/drug complex comprises a
polyethylene glycol chain, the polyethylene glycol chain may be in the form of a
straight chain or it may be branched. In accordance with one embodiment the
polyethylene glycol chain has an average molecular weight selected from the range of
about 20,000 to about 60,000 Daltons. Multiple polyethylene glycol chains can be

10 linked to the prodrugs to provide a prodrug with optimal solubility and blood
clearance properties. In one embodiment the dipeptide/drug complex is linked to a
single polyethylene glycol chain that has an average molecular weight selected from
the range of about 20,000 to about 60,000 Daltons. In another embodiment the
dipeptide/drug complex is linked to a two polyethylene glycol chains wherein the

15  combined average molecular weight of the two chains is selected from the range of
about 40,000 to about 80,000 Daltons. In one embodiment a single polyethylene
glycol chain having an average molecular weight of 20,000 or 60,000 Daltons is
linked to the dipeptide/drug complex. In another embodiment a single polyethylene
glycol chain is linked to the dipeptide/drug complex and has an average molecular

20  weight selected from the range of about 40,000 to about 50,000 Daltons. In one
embodiment two polyethylene glycol chains are linked to the dipeptide/drug complex
wherein the first and second polyethylene glycol chains each have an average
molecular weight of 20,000 Daltons. In another embodiment two polyethylene glycol
chains are linked to the dipeptide/drug complex wherein the first and second

25  polyethylene glycol chains each have an average molecular weight of 40,000 Daltons.

In accordance with one embodiment, a medicinal prodrug analog is provided
wherein a plasma protein has been covalently linked to an amino acid side chain of
the dipeptide element, or optionally to another amino acid side chain when the
medicinal agent is a bioactive peptide, to improve the solubility, stability and/or

30  pharmacokinetics of the prodrug. For example, one or more serum albumins can be
covalently bound, or non-covalently bound via a high affinity association (e.g. via a

C16-C18 acylated amino acid side chain) to the dipeptide/medicinal agent complex.
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In accordance with one embodiment, a dipeptide/medicinal agent complex is
provided wherein a linear amino acid sequence representing the Fc portion of an
immunoglobin molecule has been covalently linked to an amino acid side chain of the
dipeptide element, or optionally to another amino acid side chain when the medicinal

5 agentis a bioactive peptide, to improve the solubility, stability and/or
pharmacokinetics of the prodrug. The Fc portion is typically one isolated from IgG,
but the Fc peptide fragment from any immunoglobin should function equivalently.

The present disclosure also encompasses other conjugates in which
prodrugs of the invention are linked, optionally via covalent bonding and optionally

10 viaa linker, to a conjugate moiety. Linkage can be accomplished by covalent
chemical bonds, physical forces such electrostatic, hydrogen, ionic, van der Waals, or
hydrophobic or hydrophilic interactions. A variety of non-covalent coupling systems
may be used, including biotin-avidin, ligand/receptor, enzyme/substrate, nucleic
acid/nucleic acid binding protein, lipid/lipid binding protein, cellular adhesion

15  molecule partners; or any binding partners or fragments thereof which have affinity
for each other.

Exemplary conjugates include but are not limited to a heterologous peptide
or polypeptide (including for example, a plasma protein), a targeting agent, an
immunoglobulin or portion thereof (e.g. variable region, CDR, or Fc region), a

20  diagnostic label such as a radioisotope, fluorophore or enzymatic label, a polymer
including water soluble polymers, or other therapeutic or diagnostic agents. In one
embodiment a conjugate is provided comprising a prodrug of the present invention
and a plasma protein, wherein the plasma protein is selected form the group consisting
of albumin, transferin and fibrinogen. In one embodiment the plasma protein moiety

25  of the conjugate is albumin or transferin. In embodiments comprising a linker, the
linker may comprises a chain of atoms from 1 to about 60, or 1 to 30 atoms or longer,
2 to 5 atoms, 2 to 10 atoms, 5 to 10 atoms, or 10 to 20 atoms long. In some
embodiments, the chain atoms are all carbon atoms. In some embodiments, the chain
atoms in the backbone of the linker are selected from the group consisting of C, O, N,

30 and S. Chain atoms and linkers may be selected according to their expected solubility
(hydrophilicity) so as to provide a more soluble conjugate. In some embodiments, the
linker provides a functional group that is subject to cleavage by an enzyme or other

catalyst or hydrolytic conditions found in the target tissue or organ or cell. In some
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embodiments, the length of the linker is long enough to reduce the potential for steric
hindrance. If the linker is a covalent bond or a peptidyl bond and the conjugate is a
polypeptide, the entire conjugate can be a fusion protein. Such peptidyl linkers may
be any length. Exemplary linkers are from about 1 to 50 amino acids in length, 5 to
5 50,3to5,5to0 10,5 to 15, or 10 to 30 amino acids in length. Such fusion proteins

may alternatively be produced by recombinant genetic engineering methods known to
one of ordinary skill in the art.

The disclosed medicinal agent and bioactive peptide prodrug derivatives are
believed to be suitable for any use that has previously been described for its

10 corresponding parent medicinal agent or bioactive peptide. Pharmaceutical
compositions comprising the prodrugs disclosed herein can be formulated and
administered to patients using standard pharmaceutically acceptable carriers and
routes of administration known to those skilled in the art. Accordingly, the present
disclosure also encompasses pharmaceutical compositions comprising one or more of

15  the prodrugs disclosed herein, or a pharmaceutically acceptable salt thereof, in
combination with a pharmaceutically acceptable carrier. In one embodiment the
pharmaceutical composition comprises a 1 mg/ml concentration of the prodrug at pH
of about 4.0 to about 7.0 in a phosphate buffer system. The pharmaceutical
compositions may comprise the prodrug as the sole pharmaceutically active

20  component, or the prodrugs can be combined with one or more additional active
agents, including for example the active medicinal agent.

In accordance with one embodiment a pharmaceutical composition is provided
comprising any of the novel dipeptide/medicinal agent complexes disclosed herein,
preferably sterile and preferably at a purity level of at least 90%, 91%, 92%, 93%,

25 94%, 95%, 96%, 97%, 98% or 99%, and a pharmaceutically acceptable diluent,
carrier or excipient. Such compositions may contain a dipeptide/medicinal agent
complex as disclosed herein, wherein the resulting active agent is present at a
concentration of at least 0.5 mg/ml, 1 mg/ml, 2 mg/ml, 3 mg/ml, 4 mg/ml, 5 mg/ml, 6
mg/ml, 7 mg/ml, 8 mg/ml, 9 mg/ml, 10 mg/ml, 11 mg/ml, 12 mg/ml, 13 mg/ml, 14

30 mg/ml, 15 mg/ml, 16 mg/ml, 17 mg/ml, 18 mg/ml, 19 mg/ml, 20 mg/ml, 21 mg/ml,
22 mg/ml, 23 mg/ml, 24 mg/ml, 25 mg/ml or higher. In one embodiment the
pharmaceutical compositions comprise aqueous solutions that are sterilized and

optionally stored within various containers. The compounds disclosed herein can be
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used in accordance with one embodiment to prepare pre-formulated solutions ready
for injection. In other embodiments the pharmaceutical compositions comprise a
lyophilized powder. The pharmaceutical compositions can be further packaged as
part of a kit that includes a disposable device for administering the composition to a
patient. The containers or kits may be labeled for storage at ambient room
temperature or at refrigerated temperature.

All therapeutic methods, pharmaceutical compositions, kits and other similar
embodiments described herein contemplate that the dipeptide/medicinal agent
complexes include all pharmaceutically acceptable salts thereof.

In one embodiment the kit is provided with a device for administering the
dipeptide/medicinal agent complex composition to a patient. The kit may further
include a variety of containers, e.g., vials, tubes, bottles, and the like. Preferably, the
kits will also include instructions for use. In accordance with one embodiment the
device of the kit is an aerosol dispensing device, wherein the composition is
prepackaged within the aerosol device. In another embodiment the kit comprises a
syringe and a needle, and in one embodiment the prodrug composition is prepackaged

within the syringe.

EXAMPLE 1
Determination of rate of model dipeptide cleavage (in PBS)

A specific hexapeptide (HSRGTF-NH,; SEQ ID NO: 2) was used as a model
peptide to determine the half life of various dipeptides linked to the hexapeptide
through an amide bond. The hexapeptide was assembled on a peptide synthesizer and
Boc-protected sarcosine and lysine were successively added to the model peptide-
bound resin to produce peptide A (Lys-Sar-HSRGTF-NH;; SEQ ID NO: 3). Peptide
A was cleaved by HF and purified by preparative HPLC.

Preparative purification using HPLC:

Purification was performed using HPLC analysis on a silica based 1 x 25 cm
Vydac C18 (5 p particle size, 300 A° pore size) column. The instruments used were:
Waters Associates model 600 pump, Injector model 717, and UV detector model 486.
A wavelength of 230 nm was used for all samples. Solvent A contained 10% CH;CN
/0.1% TFA 1in distilled water, and solvent B contained 0.1% TFA in CH5;CN. A linear
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gradient was employed (0 to 100% B in 2 hours). The flow rate was 10 ml/min and
the fraction size was 4 ml. From ~150 mgs of crude peptide, 30 mgs of the pure
peptide was obtained.
Peptide A was dissolved at a concentration of 1 mg/ml in PBS buffer. The

5 solution was incubated at 37°C. Samples were collected for analysis at Sh, 8h, 24h,
31h, and 47h. The dipeptide cleavage was quenched by lowering the pH with an equal
volume of 0.1%TFA. The rate of cleavage was qualitatively monitored by LC- MS
and quantitatively studied by HPLC. The retention time and relative peak area for the
prodrug and the parent model peptide were quantified using Peak Simple

10 Chromatography software.

Analysis using mass spectrometry

The mass spectra were obtained using a Sciex API-III electrospray quadrapole
mass spectrometer with a standard ESI ion source. Ionization conditions that were
used are as follows: ESI in the positive-ion mode; ion spray voltage, 3.9 kV; orifice

15  potential, 60 V. The nebulizing and curtain gas used was nitrogen flow rate of 0.9
L/min. Mass spectra were recorded from 600-1800 Thompsons at 0.5 Th per step and
2 msec dwell time. The sample (about Img/mL) was dissolved in 50% aqueous
acetonitrile with 1% acetic acid and introduced by an external syringe pump at the
rate of 5 uL/min.

20  Peptides solubilized in PBS were desalted using a ZipTip solid phase extraction tip
containing 0.6 nL. C4 resin, according to instructions provided by the manufacturer
(Millipore Corporation, Billerica, MA) prior to analysis.

Analysis using HPL.C
The HPLC analyses were performed using a Beckman System Gold

25  Chromatography system equipped with a UV detector at 214 nm and a 150 mm x 4.6
mm C8 Vydac column. The flow rate was 1 ml/min. Solvent A contained 0.1% TFA
in distilled water, and solvent B contained 0.1% TFA in 90% CH;CN. A linear
gradient was employed (0% to 30%B in 10 minutes). The data were collected and
analyzed using Peak Simple Chromatography software.

30 The initial rates of cleavage were used to measure the rate constant for the
dissociation of the dipeptides from the respective prodrugs. The concentrations of the
prodrugs and the model parent peptide were determined by their respective peak

areas, ‘a’ and ‘b’ for each of the different collection times (Table 1). The first order
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cleavage 6 CP H No cleavage 7 S P H No cleavage 8 P P H No cleavage 9 K P
H No
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dissociation rate constants of the prodrugs were determined by plotting the logarithm

of the concentration of the prodrug at various time intervals. The slope of this plot

provides the rate constant ‘k’. The half lives for cleavage of the various prodrugs were

calculated by using the formula t;», = .693/k. The half life of the Lys-Sar extension to
5 this model peptide HSRGTF-NH; (SEQ ID NO: 2) was determined to be 14.0h.

Table 1. HPLC and LC-MS data of Cleavage of A peptide (lys-sar-HSRGTF-NH,) in
PBS

Sh 8h 24h 31h 47h

HPLC peaks a b a b a b a b a b
Retention | 3 | 48 | 42 | 47 | 43 | 48 | 43 | 48 | 43 | 48
time(min)
Molecular
weight
Relative
peak 26.5 | 73.5 | 289 | 71.1 | 28.8 | 71.2 | 77.7 | 22.3 | 90.0 | 10.0
area(%)

702 | 902 | 702 | 902 | 702 | 902 | 702 | 902 | 702 | 902

10
EXAMPLE 2
Rate of dipeptide cleavage half time in plasma as determined with an all D-
isoform model peptide

An additional model hexapeptide (dHdTdRGdTdF-NH, SEQ ID NO: 4) was

15  used as a model to determine the rate of dipeptide cleavage in plasma. The d-isomer
of each amino acid was used to prevent enzymatic cleavage of the model peptide,
with the exception of the prodrug extension. This model d-isomer hexapeptide was
synthesized in an analogous fashion to the 1-isomer. The sarcosine and lysine were
successively added to the N-terminus as reported previously for peptide A to prepare

20  peptide B (Lys-Sar-dHdTdRGdTdF-NH, SEQ ID NO: 5)

The initial rates of cleavage were used to measure the rate constant for the
dissociation of the dipeptides from the respective prodrugs. The concentrations of the
prodrug and the model parent peptide were determined by their respective peak areas
‘a’ and ‘b’ (Table 2). The first order dissociation rate constants of the prodrugs were

25  determined by plotting the logarithm of the concentration of the prodrug at various

time intervals. The slope of this plot provides the rate constant ‘k’. The half life of
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cl eavage 10 E P H No cl eavage 11 Dehydro V P H No cl eavage 12 P d-P H No
cl eavage 13 d-P P H No
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the Lys-Sar extension to this model peptide dHdTdRGdTdF-NH, (SEQ ID NO: 4)

was determined to be 18.6h.

Table 2. HPLC and LC-MS data of Cleavage of B peptide (lys-sar-d HdTdRGdTdF-
5 NH) in plasma

5h 11h 24h 32h 48h
HPLC peaks a b a b a B a b a b
Retention | s, | o5 | 58| 63|57 | 62|57 62|57/ 62
time(min)

Molecular 1 505 905 | 702 [ 902 | 702 | 902 | 702 | 902 | 702 | 902
weight

Relative peak | 15 | 3 1292 70.8 | 602 | 39.8 | 54.0 | 46.0 | 27.6 | 72.4
area(%)
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cl eavage 14 Aib P H 32h 15 Aib d-P H 20h 16 Aib P d-H 16h 17 Cycl ohexyl -

H 5h 18 Cycl opropyl- P
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EXAMPLE 3

The rate of cleavage for additional dipeptides linked to the model hexapeptide
(HSRGTF-NH;; SEQ ID NO: 2) were determined using the proceudures described in
Example 1. The results generated in these experiments are presented in Tables 3 and

5 4

Table 3: Cleavage of the Dipeptides A-B that are linked to the side chain of an N-
terminal para-amino-Phe in the Model Peptides (in PBS)

A— B\l%o

o~
]
H—N | HSRGTF—NH,
10 o
Compounds | A (amino acid) | B (amino acid) ty,

1 F p 58 h

2 Hydroxyl-F p 327h

3 d-F P 20 h

4 d-F d-P 39h

5 G P 72 h

6 Hydroxyl-G p 603 h

7 L P 62 h

8 tert-L P 200 h

9 S p 34 h

10 P P 97 h

11 K P 33 h

12 dK P I11h

13 E p 85h

14 Sar P about1000 h
15 Aib P 69 min
16 Hydroxyl-Aib P 33 h

17 cyclohexane p 6 min

18 G G No cleavage
19 Hydroxyl-G G No cleavage
20 S N-Methyl-Gly 4.3h

21 K N-Methyl-Gly 5.2h

22 Aib N-Methyl-Gly 7.1 min
23 Hydroxyl-Aib N-Methyl-Gly 1.0h
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H 10h 19 N-Me-Aib P H >500h 20 a, a-diethyl- Gy P H 46h 21 Hydroxyl-Aib P
H61 22 Aib P A 58 23
WO 2010/080605 PCT/US2009/068711

Table 4: Cleavage of the Dipeptide A-B linked to histidine (or a histidine derivative)
at positionl (X) from the Model Hexapeptide (XSRGTF-NH,) in PBS

NH;-A-B-XSRGTF-NH,

Compounds | A (amino acid) | B (amino acid) X; (amino ty,
acid)
1 F P H No
cleavage
2 Hydroxyl-F P H No
cleavage
3 G P H No
cleavage
4 Hydroxyl-G P H No
cleavage
5 A P H No
cleavage
6 C P H No
cleavage
7 S P H No
cleavage
8 P P H No
cleavage
9 K P H No
cleavage
10 E P H No
cleavage
11 Dehydro V P H No
cleavage
12 P d-P H No
cleavage
13 d-P P H No
cleavage
14 Aib p H 32h
15 Aib d-P H 20h
16 Aib p d-H 16h
17 Cyclohexyl- p H Sh
18 Cyclopropyl- p H 10h
19 N-Me-Aib p H >500h
20 o, o-diethyl- P H 46h
Gly
21 Hydroxyl-Aib p H 61
22 Aib p A 58
23 Aib p N-Methyl-His 30h
24 Aib N-Methyl-Gly H 49min
25 Aib N-Hexyl-Gly H 10min
26 Aib Azetidine-2- H >500h
carboxylic acid
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Alb P NMethyl-H s 30h 24 Alb NNMethyl-Ay H 49mn 25 Aib N-Hexyl-Ay H
10mn 26 Aib Azetidine-2- carboxylic acid H >500h 27 G

WO 2010/080605 PCT/US2009/068711
27 G N-Methyl-Gly H 104h
28 Hydroxyl-G N-Methyl-Gly H 149h
29 G N-Hexyl-Gly H 70h
30 dK N-Methyl-Gly H 27h
31 dK N-Methyl-Ala H 14h
32 dK N-Methyl-Phe H 57h
33 K N-Methyl-Gly H 14h
34 F N-Methyl-Gly H 2%h
35 S N-Methyl-Gly H 17h
36 p N-Methyl-Gly H 181h
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N-Methyl -Ay H 104h 28 Hydroxyl -G N-Methyl -Gy H 149h 29 G N-Hexyl -Gy H
70h 30 dK N-Methyl-Ay H 27h 31 dK N-Methyl-Ala H 14h 32
WO 2010/080605 PCT/US2009/068711

Claims:

1. A non-enzymatic self cleaving moiety covalently bound to a medicinal

agent, said self cleaving moiety comprising the general structure
A-B-;

wherein

A is an amino acid or a hydroxyl acid;

B is an N-alkylated amino acid; wherein said self cleaving moiety is linked to
said medicinal agent through formation of an amide bond between B and an amine of
said medicinal agent, wherein the chemical cleavage half life (t;,;) of A-B from said
medicinal agent is at least about 1 hour to about 1 week in standard PBS solution

under physiological conditions.

2. The complex of claim 1 wherein one of A or B represents a non-coded
amino acid.
3. The complex of claim 1 wherein

said medicinal agent is a bioactive peptide; and
A, B, or the amino acid comprising the amino group of said medicinal agent to

which A-B is linked is a non-coded amino acid.

4. The complex of any of claims 1, 2 or 3 wherein a depot polymer is

linked to the side chain of A or B.

5. The complex of claim 4 wherein the depot polymer is selected from the
group consisting of polyethylene glycol, dextran, polylactic acid, polyglycolic acid

and a copolymer of lactic acid and glycolic acid.

6. The complex of claim 5 wherein the molecular weight of said depot

polymer is selected from a range of about 20,000 to about 120,000 Daltons.
7. The complex of claim 5 wherein the depot polymer is
a polyethylene glycol having a molecular weight selected from the range of 40,000 to

80,000 Daltons.
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dK N-Met hyl - Phe H 57h 33 K NeMethyl -Gy H 14h 34 F N-Methyl -Gy H 29h 35
N-Methyl -Gy H 17h 36 P N-Methyl -Gy H 181h
WO 2010/080605 PCT/US2009/068711

8. The complex of any of claims 4-7 wherein the depot polymer is

covalently linked to the side chain of A or B indirectly through a linker.

0. The complex of any of claims 1, 2, 3 or 4, further comprising an acyl

group or alkyl group covalently linked to an amino acid side chain of said complex.

10. The complex of claim 8, wherein the depot polymer is linked to the
side chain of A or B via linkage to a covalently bound C16 or C18 acyl or alkyl

group.

11. The complex of any of claims 1, 2, 3 or 4 wherein A-B comprises the
structure:

R, R, Ry O

s
Rs
0O R K I

wherein

Ri R, Ry and Rg are independently selected from the group consisting of H,
Ci-Cys alkyl, C,-Cyg alkenyl, (C;i-Cis alkyl)OH, (C;-Cys alkyl)SH, (C»-Cs alkyl)SCHzs,
(C1-C4 alkyl)CONH,, (C;-C4 alkyl)COOH, (C;-C4 alkyl)NHa, (Ci-Cy
alkyD)NHC(NH,")NH,, (Co-C4 alkyl)(C3-C¢ cycloalkyl), (Co-Cy4 alkyl)(C,-Cs
heterocyclic), (Co-Cy4 alkyl)(Cs-Cp aryl)R7, (C1-Cy alkyl)(C3-Co heteroaryl), and C;-
C12 alkyl(W)C-Cy; alkyl, wherein W is a heteroatom selected from the group
consisting of N, S and O, or R and R, together with the atoms to which they are
attached form a C;-C; cycloalkyl or aryl; or R4 and Rg together with the atoms to
which they are attached form a C;-Cg cycloalkyl;

Rj is selected from the group consisting of C;-Cys alkyl, (C;-C;s alkyl)OH,
(C1-Cis alkyl)NH;, (C1-Cig alkyl)SH, (Co-Cy4 alkyl)(Cs-Ce)cycloalkyl, (Co-Cy
alkyl)(C,-Cs heterocyclic), (Co-Cy4 alkyl)(Ce-Cip aryl)R7, and (C-Cy4 alkyl)(C5-Co
heteroaryl) or R4 and R5 together with the atoms to which they are attached form a 4,

5 or 6 member heterocyclic ring;

Rsis NHR¢ or OH;

77



Clainms: 1. A non-enzymatic self cleaving noiety covalently bound to a
medi ci nal agent, said self cleaving noiety conprising the general structure
A- B-; whewein10dsi@san ami no acid or a hydroxyl acid; PCT/UB2009/068711
N-al kyl ated ami no acid; wherein said self cleaving noiety is linked to said
medi ci nal agent through formation of an am de bond between B and an am ne
of said nedicinal agent, wherein the chem cal cleavage half life (t112) of
A-B from sai d Redl ) @GaCs algehdr RSandtR | tegsheratiduthe htonoun vihdctatheytrel week in
standard PBS sol ution under physiol ogical conditions. 2. The conpl ex of

clai m 1 WASCEFHIBRE b K OMeBbFraeertis agn¥ii coded amino acid. 3.The

conpl ex of cl aj 1 i |G | :abj I ptide; and

A, B, or the aﬁ?ﬁ%wggﬁ q%@%%%ﬁ%?ﬂﬁg?ﬁgﬂg%fﬁg%gﬁSﬁ%‘@Ppggiﬁ&ﬁﬁg?%?na| agent

t o whi ch »hBn Rg ahd Rk egeihsr with olre gtoie tb wiich oheycired attabhgh éoroonpbes of any of

claims 1, 2 or wher ei n. a depo olymer_is linked to th ide chain of A

o B 5. THETCEHBTERCTiediith feh ahiBR o of Re SurbBot cgh M e EERect ed from

t he group consisting of polyethylene glycol, dextran, polylactic acid,

pol ygl ycolic acid and a copol yner of lactic acid and glycolic acid. 6. The

conpl ex of claill?n 5 Wheeahplex kéampdtfedaimarl. ed ght wheregnicB depptisepdhieyner i s

sel ected f{on1a,range of about 20,000 to about 120,000 Daltons. 7.The
rugture: . .

conpl ex of "€1"4rm 5 wherein the depot polyner is a pol yethyl ene glycol

having a nol ecul ar wei ght sel gctrd Rgom( he range of 40,000 to 80, 000

Dal tons. WO 2010/ 080605PCT/ U /1 p687q1 8. The conpl ex of any of

clains 4-7 wherein the depot N valently linked to the side chain
of Aor Bindirectly throughQQ | ifhker/ )

0O R K I

wherein

Ri R, Ry and Rg are independently selected from the group consisting of H,
C;-Cys alkyl, C,-Cyg alkenyl, (C;-C;s alkyl)OH, (C;-C;s alkyl)SH, (C,-C5 alkyl)SCHz,
(C1-C4 alkyl)CONH,, (C;-C4 alkyl)COOH, (C;-C4 alkyl)NHa, (Ci-Cy
alkyD)NHC(NH,")NH,, (Co-C4 alkyl)(C3-C¢ cycloalkyl), (Co-Cy alkyl)(C2-Cs
heterocyclic), (Co-Cy4 alkyl)(Cs-Cp aryl)R7, (C1-Cy alkyl)(C3-Co heteroaryl), and C;-
Cyz alkyl(W)C-Cy; alkyl, wherein W is a heteroatom selected from the group
consisting of N, S and O, or R and R, together with the atoms to which they are
attached form a C3-Cj; cycloalkyl; or R4 and Rg together with the atoms to which they
are attached form a C;-Cg cycloalkyl;

Rj is selected from the group consisting of C;-C;g alkyl, (C;-Cg alkyl)OH,
(C1-Cis alkyl)NH;, (C1-Cig alkyl)SH, (Co-Cy4 alkyl)(Cs-Ce)cycloalkyl, (Co-Cy
alkyl)(C,-Cs heterocyclic), (Co-Cy4 alkyl)(Ce-Cio aryl)R7, and (C;-C4 alkyl)(Cs-Co
heteroaryl) or R4 and R5 together with the atoms to which they are attached form a 4,
5 or 6 member heterocyclic ring;

Rsis NHR¢ or OH;

Re is H, C;-Cs alkyl or Re and R, together with the atoms to which they are
attached form a 4, 5 or 6 member heterocyclic ring; and

R7 is selected from the group consisting of hydrogen, C;-Cg alkyl, C,-Cg
alkenyl, (Co-C4 alkyl)CONH,, (Co-C4 alkyl)COOH, (Co-C4 alky)NH,, (Co-Cy4
alkyl)OH, and halo, with the proviso that when R4 and R3 together with the atoms to
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9. The conplex of any of clainms 1, 2, 3 or 4, further conprising an acyl
group or alkyl group covalently linked to an am no acid side chain of said
conpl ex. WO 2010/80605The conpl ex of claim 8, wherein the aepatS2@oloysrer i s

| inked to the side chain of A or B via linkage to a covalently bound Cl6 or
C18 acyl or al kyl group. 11. The complex of any of clains 1, 2, 3 or
4 wherein A-B conprises the structure: | wherein Rl, R2, R4 and
R8 ar e i ndéaphnbenirt vittadlkee ¢brada 06 inidnebeg heteppegaitsiisg, ithg afeakt or€lofC18 al kyl ,
C2-C18 al kenyl . (Cl1-Cl18 al ky1)0OH, (C1-C18 al kyl)SH, (C2-C3 al kyl) SCH3,
(Gi-C4 al Ryp ‘t&wﬁ? Oﬂteethaedw&r%fip)com (Gi-C4 al kyl )NH2, (Gi-CA

al kyI)NHC(NH2+) NH2, (CO-C4 al kyl)(C3-C6 cycloal kyl), (CO-C4 al kyl) (C2-05
het er ocyclic), (CD-C4 al kyl)(C6-Cio arY1)R7, (CL-C4 al kyl) (C3-C9

het eroaryl ), ahg ClTh@EL@npllekprWn)Olwe@:iml kyl, wherein W is a heteroatom

selected from the ns N or Rl and R2 toget her
with the atoms % 11%”9% gh@éﬁlﬁﬂm a C3-Cl12 cycloal kyl or aryl;
or R4 and R8 thﬁﬁleg aiihde Eﬁ&nﬁ&@@l@ct&@f%ﬁi ®B otdigVcontisift daghedcf orm a
C3-C6 cycl oal k IES is Selected fromthe g oup consi sting of

Cl- C18 al ki, Cos-atienal, kg 50 pikyDOLL c’iecaakybmmz GIKGISCHE KO YSH, ( C0- CA

21 kol ) ( ot T MEURIRS I ol R 08 Gy ks t e KR0S g o
t oget her WH,h@he, akym&lcg cbliogliR y) hey- @raekﬁy(t:a@geﬁtefrwyml@ &,-6, or 6 nmenmber
heterocycllcmrclgqéto is NHR6 or OH; H G -C8 alkyl or R6 and

R2 t oget halky ey ¥ pitd @Hz(\ﬁar%@ef%@%fyléf@ %lt'ctnééﬁéﬁgqﬂéﬁ’fr‘ﬂlﬁl the’5 or 6

menber he fromthe group

consi st i né@éﬁ%ﬁ@g’;}% téi&—?,p Wi ?H&}eﬁfor&%\%sdz aﬂvﬁ%g%}l and R3 together with
the atons to wWRkiINHReyandr e attached forma 5 or 6 nmenber heterocyclic
ring, then at |east o f and R2 are other than hydrogen. 12.The

conpl ex of anyRéfSIéIOéEméflky, 3 or 4 wherein A-B conprises the structure:
|  wherein R1, R2, R4 and R8 are independently selected fromthe
group consi sting of H G -C18 al kyl, C2-C18 al kenyl, (C1-C18 al kyl)OH,
(C1-C18 al kyl ) &H, ?Dﬁe Czﬁnpllekybfylsmmz whereirlC4 al kyl )CO\IHZ (G -C4 al kyl ) COOH,

G -C4 al kyl | kyl) NH CD- C4 al kyl ) (C3- C6
f:ycl oal Eylgl )(Ngo %‘,51 éf‘ﬁ?ﬁ?‘??é%%g %&%&%’éﬁ%( ( Co- 4 %(3(/I ) (CB-Ci o
ar Y1) R7, (Cl- Gk, ahkRl, heGRdpendtait19 s@REtkd fronPife gfekp dohdsd KM W LEL - G 2

al kyl , V\/nereln W is a heteroatom selected fromthe group consisting of N,

S and 0, 8KYRCdndliRpyt dgethelkyliOth (€he4 alkgh8Ht i @hylﬁ k.4 eCat t ached

they are BRYBCRKEH R s clOrRR PRI M R 1 om't e

group consitst (Gbgipdlkﬁi(@tﬁ ozblléﬂkyl),((@b @lﬁkﬁb(@ D)sMekerd GEHGLEACKY ) NH2,
(C1-C18 al kyl )cycl oal kyl, (CO-C4 al kyl) (C2-05

het er ocyc rﬂusz e(%@ﬁo@l%w» Ryl ?é@?és@gdﬂeéﬁr%rylﬁw Rarfdhd(Rai togsAhes Wigh e ¢3- co

het er oary r h .to which they are attached
forma 4, L%n{grtog%}rcgﬂgﬁﬁgﬁg%c%ﬁ% Pldﬁégy%éa I's’ NHR6 or OH; R6 is

H, C1-C8 al kyl Reis ReCarutkyR2 t ogether with the atons to which they are
attached formﬁh,, EI or 6 nenber heterocyclic ring; and R7 is
selected from ég Be’p consi sting of hydrogen, Cl-Cl18 al kyl, C2-C18

al kenyl , (Q0- G &l fyl rONHZy1.({H8- C4 al kyl ) COOH, (C0-C4 al kyI)NH2 (Co-c4
al kyl)OH and hal 0, Wth the provi so that when R4 and R3 together with the
atons to R is selected from the group consisting of hydrogen, C;-Cg alkyl, C,-Cs

alkenyl, (Co-C4 alkyl)CONH,, (Co-C4 alkyl)COOH, (Co-C4 alky)NH,, (Co-Cy4
alkyl)OH, and halo.

15. The complex of claim 11 wherein

R; and R; are independently C;-C;s alkyl or aryl; or R; and R, are linked
through -(CH»),-, wherein p is 2-9;

Rj3 is C1-Cyg alkyl;
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which they are attached forma 5 or 6 nenber heterocyclic ring, then at

| east one of Rl and R2 are other than hydrogen. 13. The conplex of claimll
wher ei n R¥Oand)/@8s0ar e i ndependently H or C -C8 al kyl; PCT/US200@@68rmtd R4 are
i ndependently selected fromthe group consisting of H Cl1-C8 al kyl, C2-C8
al kenyl, (Cl1-C4 alkyl)OH, (Cl-C4 alkyl)SH, (C2-C3 alkyl)SCH3, (C-C

al kyl ) CONH2, (Cl1-C4 al kyl)COOH, (CL-C4 al kyl)NH2, (G -C4 al kyl ) NHC( NH2+)
NH2, (CO0-C4 al Rybhpd R3aS@aclybydragdaybhnd ( CO- C4 al kyl ) (C2-05 heterocyclic),
(C0-A alkyl)(C6-GCG 0 aryl)R7, and CH2(C3-C9 heteroaryl), or Rl and R2
together with Rhé& 3tBWECt 0 which they are attached forma C3-Cl2 cycl oal kyl
or aryl; R5 is NHR6; and R6 is Hor Cl1-C8 alkyl. 14. The conplex of claim 12
wherein RL and R8 are independently H or Cl-C8 al kyl; R2 and R4 are
i ndependent |y $el ecf[hdccﬁmplﬁxbﬁelagnd)leJhem'msRsalhch@zaﬁemﬂep@ideﬁﬂyé]ll&k, C2-C8

al kenyl , 1-C4 _al ky Cl- a (a-d

al kyl ) CON l‘tfé?a é ai‘%yﬁg%:y%@cﬁoﬁ]@tfr& Bﬂi%} %r%%‘%d(t OX%%%&%%)NHC( NH2-+)
NH2, ( CO- %e@h{g%is);(& C6 cycloal kyl), (CO-C4 al kyl) (C2-05 heterocyclic),
(C0-A al kyl)( Co aryl)R7, and CH2(C3-C9 heteroaryl), or Rl and R2
together with RlzneS@\JtGrs@Ht}é whi ch they are attached forma C3-Cl12

cycl oal kyl ; R3R| S reeaghﬁ hod R5 is NHR6; R6 is Hor Cl-C8 al kyl; and

R7 is selected fid Ae grou% NSi st | ng of hydrogen, Cl-C18 al kyl, C2-C18
al kenyl, (CO- ()Rﬁdﬂ(ﬁb)ﬁ@\lHZ ((I) C4 al kyl ) COOH, (C0-C4 al kyI)NH2 (Co-c4
al kyl)OH and hal o. 15. The conplex of claim 1l wherein Rl and R2 are
i ndependent | y Briscelciediiyam ge gipyn Coné}’StlFaofalPﬁdirP&enaQGQN ﬁkléldclz“ﬁjrmugh

nyar ogen. “Sr s € ARIOONEERGLE e B B R o R ano R

ar e i ndepelkgbOH, yndChal€18 al kyl or (CO-C4 al kyl )(C6 Cl0 arYDR7; or Rl and R2
are |linked through -(CH2)p, wherein pis 2-9; R3is Cl1-Cl18 alkyl; R4 and R8

are each hydrogen; R5 is NH2; and R7 is selected fromthe group
consi sting of kydr og\g@mlg}:heg%gdg KYb whedi,£18 al kenyl, (C0-C4 al kyl ) CONH2,
(C0-A al kyl)COOH, (CO al kyl' )NH2, (CO-C4 al kyl) OH, and hal o.

R; and R; are 1ndependently selected from the group consisting of hydrogen,
C1-Cis alkyl and aryl, or R; and R, are linked through -(CH»),-, wherein p is 2-9;

Rj; is C1-Cyg alkyl or R; and R4 together with the atoms to which they are
attached form a 4-12 heterocyclic ring;

R4 and Rg are independently selected from the group consisting of hydrogen,
C1-Cs alkyl and aryl; and

Rs is an amine;

with the proviso that both R; and R, are not hydrogen and provided that one of

R4 or Rg is hydrogen.

18. The complex of claim 12 wherein R; and R, are independently selected
from the group consisting of hydrogen, C;-Cg alkyl, (C;-C;g alkyl)OH, (C;-C4
alkyl)NH,, and (Co-Cj4 alkyl)(Cs-Cio aryl)R7, or Ry and R, are linked through (CHa)p,
wherein p is 2-9;

Rj; is C1-Cyg alkyl or R; and R4 together with the atoms to which they are
attached form a 4-12 heterocyclic ring;

R4 and Rg are independently selected from the group consisting of hydrogen,
C1-Cs alkyl and (Co-C4 alkyl)(Ce-Cio aryD)R7;

Rs1is NH,; and
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17. The conpl ex of claim 12 wherein R1 and R2 are independently

sel ected fromthe group consisting of hydrogen, Cl-Cl18 al kyl and aryl, or
R1 and Raweanreiddsedoed t hrough - (CH2) p-, wherein p is 2- 9PCT/US2009/0681i s

C -Cl18 alkyl or R3 and R4 together with the atons to which they are
attached forma 4-12 heterocyclic ring; R4 and R8 are independently
sel ected fromthe group consisting of hydrogen, Cl-C8 al kyl and aryl; and
R5 i s an am neR; is selectediftdin tHeezrpiipsonsBtihd af HpOt-T Rilkdnd,-R2s dkenyhot hydrogen

and provi d that one of R4 or e conplex of claim12

aher o n Rt RCPSHrigertont YOuel ek AR (he GRBob Atbr8s st ng. of

hydr ogen, g@, C18 al kyl, (Cl1-C18 alkyl)OH, (Cl-C4 al kyl)NH2, and (CO-C4

al kyI)(CG G0 aryl)R7, or RL and R2 are linked through (CH2)p, wherein p is
R3wiith thIG&Bo ghapbthdr | 48 Ryrle Rat ltydg@ehend pidvidetiltieatat ons t o

V\:hl ch they are a& achgd orma 4-12 heterocyclic ring; R4 and R8 are
i ndependefffthyP§& i858 group consi sting of hydrogen, Cl1-C8 al kyl
and (CO-C4 alkyl)(C6-Cio aryl)R7; R5 is NH2; and R7 is selected from

the group consisting of H C-CB alkyl, C2-C18 al kenyl, (CO-CA4 al kyl) CONH2,
(C0-C4 al kyl ) COOH, th]@cmplak RY FIpH28 WherHICR | am&?am&nde@n@ﬂemaly@elected with

one of Rty ABer SR B QT BB SRR PERIRL S Ro

are |ndepR@d@rltﬂkydﬂﬁb @H)J, ametehep @y DOP consi sting of hydrogen, Cl-C8
al kyl and (G -C4 alkyl)NH2, or RL and R2 are linked through (CH2)p, wherein
pis 2-9; R; is3i-¢ s 2oyl @R cAndy R4 togeties vaHuthratonsgetHieh ey Aret he at oms to

whi ch t he C heterocyclic ring; R4 is selected from
the gr oupxé%ﬁg?go%ﬁagﬁlgsl %35 Sgcenngnd Cl-C8 al kyl; R8 is hydrogen; and R5 is

NH2, with the Brbdviekotedaim bﬁtgiromcmsdu@oﬁhiﬁimgﬁn dngd a@eaikyl20. The conpl ex
of cI aim 19 wherein and Cg are independently selected fromthe group
consi sting of Rydrbykegencan alkyl and (G -C4 alkyl)NH2; R3 is Cl1-C6

al kyl R4 and RE;aqh, aaaNaRYAneaeRa SRR R, Mot Wdrbdihe provi so that
both RL and R2 are nét hydr ogen.

20. The complex of claim 19 wherein R; and R, are independently selected
from the group consisting of hydrogen, C;-Cg alkyl and (C;-Cy4 alkyl)NHo;

R3 is C1-Cs alkyl;

R4 and Rg are each hydrogen; and

Rs is NH,, with the proviso that both R; and R, are not hydrogen.

21. The complex of claim 18 wherein R and R, are independently selected
from the group consisting of hydrogen and C;-Cg alkyl, (C;-C4 alkyl)NH,, or R; and
R are linked through (CHs),, wherein p is 2-9;

R3 is C;-Cs alkyl;

Ry is (Co-C4 alkyl)(Cs-Cig aryl)R7;

Rsis NH,;

Ry is selected from the group consisting of hydrogen, C;-Cs alkyl and (Cy-Cy
alkyl)OH; and

Rg is hydrogen,

with the proviso that both R; and R, are not hydrogen.
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21. The conplex of claim 18 wherein RL and R2 are i ndependently sel ected
fromthe group consisting of hydrogen and Cl1-C8 al kyl, (Cl-C4 al kyl)NH2, or
R1 and Raweanre1lddsedoed t hrough (CH2) p, wherein p is 2-9; RBTIUS202406818l kyl ;
R4 is (Co-CA4 alkyl)(C6-Clo aryl)R7; R5 is NH2; R7 is selected from
the group consisting of hydrogen, Cl1-C8 al kyl and (CO-C4 al kyl)OH, and R8
is hydrogen, with the proviso that both Rl and R2 are not hydrogen. WD
2010/ 0806025 PCTIThS26aPle06871him 22 wheesiconpl ex of claim 12 wherein Rl is

sel ected fromthe group consisting of hydrogen, Cl-C8 al kyl and C5-C6 aryl;
R3 is Cl-C18 aRkyistlogipddim R g ‘é%i‘éﬁ“ﬂ%/aé)]éiﬁjé?\g,enaﬁercl&ﬁﬂiyza‘}ﬁcﬁﬁ%ne or
N-substit d am ne or a hydroxyl; with the proviso that, if RL is al kyl,
then RL and 'R5 together with the atons to which they are attached forma
4-11 heterocycRies Ci-6g.alld3; The conpl ex of claim 12 wherein RL is selected

fromthe group,consjisting o drogen, Cl1-C8 al kyl and (Co-Cl alkyl)(C6-C O
aryl YR7; R2 is%?@gééﬁ;eg%{w(gg%ﬁnﬁ%fg alkyl; R4 and R8 are each hydrogen;

RS is NHR6 or ftisan amine oFRR-dubstitute@hnfi & kidrogl; R6 and R1 together with
the atons to which they are attached forma 4, or 6 nmenber heterocyclic
ring; andwith the proviso that, if R is alkyl, then R; and Rs together with the atoms to which

they are attached form a 4-11 heterocyclic ring.

23. The complex of claim 12 wherein R is selected from the group
consisting of hydrogen, C;-Cs alkyl and (Co-C4 alkyl)(Cs-Cio aryl)R7;

R, is hydrogen;

Rj3 is C1-Cyg alkyl;

R4 and Rg are each hydrogen;

Rsis NHR¢ or OH;

Re is H, C;-Cs alkyl, or R¢ and R; together with the atoms to which they are
attached form a 4, 5 or 6 member heterocyclic ring; and

R7 is selected from the group consisting of hydrogen, C;-Cg alkyl, C,-Cg
alkenyl, (Co-C4 alkyl)CONH,, (Co-C4 alkyl)COOH, (Co-C4 alky)NH,, (Co-Cy4
alkyl)OH, and halo;

with the proviso that, if R, is alkyl or (Co-Cy4 alkyl)(Ce-Cyg aryl)R7, then Ry and

Rs together with the atoms to which they are attached form a 4-11 heterocyclic ring.

24. A prodrug comprising the structure:
A-B-Q;

wherein Q is a medicinal agent;

A is an amino acid or a hydroxyl acid;

B is an N-alkylated amino acid; and A-B is a dipeptide that is linked to Q
through formation of an amide bond between B and an amine of Q, wherein chemical
cleavage half life (t;,) of A-B from Q is at least about 1 hour to about 1 week in
standard PBS solution under physiological conditions and wherein said prodrug has

only 10% or less activity relative to free Q.
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R7 is selected fromthe group consisting of hydrogen, Cl-Cl18 al kyl, C2-C18
al kenyl, (CO-C4 al kyl ) CONH2, (CO-C4 al kyl ) COOH, (CO-C4 al kyl )NH2, (CO-C4

al ky1) OH weandionsbes with the proviso that, if Rl ipsTalskgov/0es71( CO- C4
al kyl)(C6-Cio aryl)R7, then RL and R5 together with the atons to which they
are attached forma 4-11 heterocyclic ring. 24. A prodrug conprising the
structure: A-B-Q wherein Qis a nedicinal agent; Ais an amino acid or a
hydroxyl acid;25. Th8picgnaofNamkdd whadinani 6 Aaai Blrepa¢rdntdaBonsodedli pept i de
that is linked to Q through formation of an am de bond between B and an

ami ne of &NNAEKRI n chenical cleavage half life (t112) of A-B fromQis at

| east about 1 hour to about 1 week in standard PBS sol ution under

physi ol ogi cal conditions and wherein said prodrug has only 10% or | ess
activity rel at R&e tiihé pfeeln@ o\ KOV BB OMO5PCT/ US2009/ 068711 25. The
prodrug of cl ab wherein ]gne f A or Brepresents a non-coded am no

aci d. HALIBCRY RRPUSE: i m 24 wherein Qis a bioactive peptide;
and A, BA, 8 of the aBfth R iREHpERAPIHe Shlifo bRA @fr%z@ ViR -Rfis Q to which
A-Bis linked is a non-coded am no aci d. }; e prodrug of any of

cl ai ns 24linizgl ipp npB-cofest anmotanid. cl eavage half-1ife of A-B fromQin
standard PBS under physiol ogical conditions is not nore than two fold the
cl eavage half-life of AABfromQin a solution conprising a DPP-W protease.
28. The prodrugy.of Gh@bmda?gofvdngro@icmuhhm 96l di b Avheg it Géavgg@hdDPP- | V
protease i.S serum 29. The prodrug of claim?24, 25 or 26 wherein A-B
conpri sesliferef A fien @ & stmdapbPBS updqrprpsols gicEcandpignREINakRgTe fhign R1,

R2, R4 f H,

2. 8 ARG JONEROIMEDH . S8 SH S0 ORIS ShRLCOnPR LI N OF

al kyl ) SCHBrotdagk.- C4 al kyl ) CONH2, (G -C4 al kyI )COOH, (G -C4 alkyl)NH2, (G -C4
al kyl ) NHC( NH2+) NH2, (CO-C4 al kyl ) (C3-C6 cycl oal kyl ), (CO-C4 al kyl) (C2-05
het erocyclic), (Co-C4 alkyl)(C6-Cio aryl)R7, (C-C4 al kyl) (C3-C9
heteroaryl), and CLrnChadRldl (il S s GiRiglHeXbhwhes bl oisprapet er oat om

selected fromthe group consisting of N, , R2 toget her
wi t h the ptotamse tsoewtmi.ch t hey are attached forma C3-Cl2 cycl oal kyl or aryl;
or R4 and R8 together with the atons to which they are attached forma
C3-C6 cycl oal kyl ; R3 is selected fromthe group consisting of Cl-Cl18

al kyl', (Cl1- C182al ky ThOphodtelofelmadd 25 bNoR, wildedin BLE @hndiyisesSile ( CO- CA

al kyl ) (C3-C6) cycl oal kyl, (CO-C4 al kyl)(C2-05 heterocyclic), (CO-C4

al kyl ) (Cestiaurar yl ) R7, and (Cl1-C4 al kyl ) (C3-C9 heteroaryl) or R4 and R3
together with the atons to thé aﬂ agp attached forma 4, 5 or 6 nenber
heterocyclic ring; R5 is NHRG\or

N §~
Rs
0O R K I

wherein

Ri, R» R4 and Rg are independently selected from the group consisting of H,
Ci-Cys alkyl, C,-Cyg alkenyl, (C;i-Cis alkyl)OH, (C;-Cys alkyl)SH, (C»-Cs alkyl)SCHzs,
(C1-Cy4 alkyl)CONH,, (C;-C4 alkyl)COOH, (C;-C4 alkyl)NH,, (C;-Cy
alky)NHC(NH,")NH,, (Co-C4 alkyl)(Cs-C cycloalkyl), (Co-Cy4 alkyl)(C,-Cs
heterocyclic), (Co-Cy4 alkyl)(Ces-Co aryl)R7, (C1-Cy alkyl)(Cs-Co heteroaryl), and C;-
C12 alkyl(W)C-Cy; alkyl, wherein W is a heteroatom selected from the group
consisting of N, S and O, or R; and R, together with the atoms to which they are
attached form a C;-C; cycloalkyl or aryl; or R4 and Rg together with the atoms to

which they are attached form a Cs-Cs cycloalkyl;
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R6 is H Cl1-C8 alkyl or R6 and R2 together with the atons to which they are
attached forma 4, 5 or 6 nenber heterocyclic ring; and R7 is selected from
t he groupwoansvmstéong of H and OH. 30. The prodrug of cl aiPETA%2002868711 26,
wherein A-B conprises the structure: | wherein R1, R2, R4 and R8
are independently selected fromthe group consisting of H Cl1-C18 al kyl,
C2-C18 al kenyl, (C1l-C18 al kyl)0OH, (C1-C18 al kyl)SH, (C2-C3 al kyl) SCH3,
(C1-C4 al kyl ) CRNHXelectet-ffodn elekoyrbypCeddsistinLdf CACad Migyl) Miacls(amm)ozﬂ

SO T SN P Rt )
het er oar y%r m@jt]zhdcsq;etergg%h@ k| QLG @%lémaaﬂfly%,al‘{@f@le@{l‘al%l)d% theteroatom

sel ect ed group conS|st|ng o oget her

wi th the bhe¢terweryl oot apld Rihtegetbarevidt thaetvads thovinelath€g aelRtachedl foerh iy, ; or R4
and R8 together with the ons to which they are attached forma C3-C6

cycl oal kyf ot b member %rqcé’a]écelil%%t ed fromthe group consisting of Cl-Cl18

al kyl, (Cl C18RrakkyiROEy OC1- C18 al kyl ) NH2, (Cl-C18 al kyl ) SH, (CO-C4

al kyI)(CB C6) cy cloalk I m‘ﬁim C4 al kyl ) (C2-05 heterocyclic), (CO-C4

al kyl) (C6-GCi 0 Rrsw I)IF(?L-Ca yl(@JR@mdaRzktygf)ﬂ(l@Sm@chh@tomsci:arvw19h beyR® and R3

t oget her e at t e reatt ched forma 4, 5 or 6 nenber
heterocyc\é\'dit%ctﬁ?clsﬁoém %rgsor(ﬁﬂ%"ber e&ﬁ—logy(:ﬁc fng, 4 is H Cl-C8 alkyl or R6 and
Rl toget her w RhiddRceidrdn the sbirdonshReyg af H satitGi¢hed forma 4, 5 or 6
menber heterocyclic ring; and R7 1s selected fromthe group

consi sting of hydrogen, Cl-Cl18 al kyl, C2-C18 al kenyl, (CO-C4 al kyl) CONH2,
(C0-C4 al kyl) CgPH, y \ 0. 31.The
prodrug of claim 29@\%8 Fﬂ’éﬁélgl %R%ggr)%% é%én@d%n%tola &eé"ﬁ%o C8 al kyl ;

R2 and R4stauceurendependently sel ected fromthe group consisting of H G - C8
al kyl, C2-C8 al kenyl, (Cl1-C4 al kyl)QH

(Cl-C4 al kyl ) CONH2, (C1-C4 al
al kyl ) NHC( NH2+) NH2, (C0-C4 al

1-C4 al kyl )NH2, (C1-C4
ycl oal kyl), (CO-C4 al kyl) (C2-05
het erocyclic), (C0-C4 al kyl) %7, and CH2(C3-C9 heteroaryl), or
R1 and R2 together with the they are attached forma C3-Cl12
cycloal kyl or aryl; RS is NHR6; ahd RE il H or -C8 al kyl. 32. The prodrug
of claim30 wherein RL and R8 are independently or G -C8 alkyl;

R2 and R4 are m@@nﬁng@etwanaqis@@éﬁﬁ drﬁeﬁtlw@kwtéatfeorﬁ@ﬁbs%rsﬁp ng of H Cl-C8
al kyl, C2-C8 al ken}fll -4 al lal - al kyl ) SH, (C2-C3 al kyl) SCH3,

(Cl-C4 al RetisjsGaniep] Cq:ﬂlmlkall 2% c@@nyl((él (G4 ally RH, KR C 1 atkyl ) SR

oL NORHE ke P 4 @%&%@?%ﬁyﬁ%@%ﬁ Shof Sty or
Rl and R2(¢1OG£hlh?IDNHG(NHZhNPEI @IEBCIszMMC@JdecbeMaI&yB (mot@cdme}d)(tj@(l}l a C3-Cl2

cycloalkyl; R3 is Cl-C18 a C8 al kyl; and R7
i's sel ect BefeHorHHY. H@oé‘r@ﬂﬁl)ééﬁgusﬁrv%%d@-ﬁfy&H@b}éﬁ%s Ce:hcteffarw Ry Cico- 18

g: E;%H anaﬁﬁg\@')@'dl%ﬂvm&@n GA, & i G sof R G N2, (C0- 4

consisting of N, S and O, or R; and R; together with the atoms to which they are
attached form a C3-Cj; cycloalkyl; or R4 and Rg together with the atoms to which they
are attached form a Cs-Cs cycloalkyl;

Rj is selected from the group consisting of C;-C;g alkyl, (C;-Cg alkyl)OH,
(C1-Cys alkyl)NH;, (C1-Cyg alkyl)SH, (Co-Cy alkyl)(Cs-Co)cycloalkyl, (Co-Cy
alkyl)(C,-Cs heterocyclic), (Co-Cy4 alkyl)(Ce-Cio aryl)R7, and (C;-C4 alkyl)(Cs-Co
heteroaryl) or R4 and R3 together with the atoms to which they are attached form a 4,
5 or 6 member heterocyclic ring;

R5is NHR¢ or OH;

R¢ is H, C;-Cs alkyl or Rg and R; together with the atoms to which they are

attached form a 4, 5 or 6 member heterocyclic ring; and
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33. The prodrug of claim 30, wherein A-B is |inked via an am de bond to an
aliphatic amno acid of Q WD 2010/ 080605PCT/ US2009/ 068711 34. The prodrug
of cl ai m80,201 8065 n Rl and R2 are independently ECTTB00l0ks7i1 Or
aryl; or RL and R2 are |inked through -(CH2)p-, wherein pis 2-9; R3is
Cl1-C18 alkyl; R4 and R8 are each hydrogen; and R5 is an am ne. 35.The
prodrug of claim 30, wherein RL and R2 are independently Cl1-C8 al kyl or
(C0-C4 al kyl )(E@iﬂe&c&dyﬂﬂﬂ? the(g’romcdil@dtlﬁgoﬁ]ﬁﬁird)gdﬁkéiﬂ(llmﬂbﬂgﬁfz{(lgﬂ) p-,
wherein p s R8. are each hydrogen; R5 is

NH2; and alinyt (CR7C4 %kgéf%ﬂedcp Feﬁ%lﬁYHQ%?%dEoé&r?%lf%}N% (&t Chydr ogen,

C1- C18 al kvl o afkdBa1gl kenyl, (CO-C4 al kyl ) CONH2, (CO-C4 al kyl ) COOH, (CO0-C4
al kyl ) NH2, %81) i aﬁ?(yl)OH and hal 0. 36.The prodrug of claim 30, wherein
R1 and R2 are independently selected fromthe group consisting of hydrogen,

Cl1-C18 al kyl and ar nd e linked through -(CH2)p-, wherein p
is 2-9; 9?(3 i‘il@mé% ’fn% %egnd R4 together with the atons to
whi ch t hey ar eR%ﬁ@RQgI@ lﬁ&ypgh@enﬂy}?oﬁ‘@} e;akyglic ring; R4 and R8 are
i ndependently selected fromthe group consiSting of hydrogen, Cl-C8 alkyl

and aryl; and RangRapredndapendently seleqiied Frothidie grawpi copsistivgt offbt®-BL and R

are not hydr and i ed t e r . ~37. The

pr odr ug o%ﬁﬁgﬁ%}@@fen&%gb a%ﬁ@@é{l g@ & alkRﬁég &Ci 5@%@‘%@%2@} ‘sel ect ed
fromthe glk?ugw&w@lt Cpgk?mcbml Qgsam alliyh QEB, ab kg) alkﬁlsi\lHCmHahkyl) OH,
(C1-4 al JNH2, and (CO-C4 al k C6-Cio aryl)R7, or RlL and R2 are |inked
L ouan ( S (g (o ey (CoC atRg Ry Chetes g vah Ry Codks =3 . RA

toget her X‘fk&ﬁ(é €, AT, L MY, @1 N1RYer B0 §1) AR ONA f B A e et e ocycl i ¢

ring;
atoms to which they are attached form a Cs-Cj; cycloalkyl or aryl;

Rs5is NHRg; and
R¢ is H or C;-Cys alkyl.

32. The prodrug of claim 30 wherein

R; and Rg are independently H or C;-Cg alkyl;

R, and R, are independently selected from the group consisting of H, C;-Cs
alkyl, C,-Cg alkenyl, (C;-C4 alkyl)OH, (C;-C4 alkyl)SH, (C»-Cs alkyl)SCH3, (Ci-Cy
alkyl) CONH,, (C;-C4 alkyl)COOH, (C;-C4 alkyl)NH,, (C;-C4 alkyhDNHC(NH>+)
NH,, (Cy-C4 alkyl)(C5-Ce cycloalkyl), (Co-Cy4 alkyl)(C,-Cs heterocyclic), (Co-Cy
alkyl)(Ce-Cp aryl)R7, and CH,(C5-Cg heteroaryl), or R; and R, together with the
atoms to which they are attached form a Cs-C; cycloalkyl;

Rz is C1-Cyg alkyl;

Rs5is NHRg;

R¢ is H or C;-Cs alkyl; and
R7 is selected from the group consisting of hydrogen, C;-C;s alkyl, C,-C;g alkenyl,
(Co-C4 alkyl)CONH,, (Co-C4 alkyl)COOH, (Cy-C4 alkyl)NHo, (Co-C4 alkyl)OH, and
halo.

33. The prodrug of claim 30, wherein A-B is linked via an amide bond to

an aliphatic amino acid of Q.
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R4 and R8 are independently selected fromthe group consisting of hydrogen,
C -C8 al kyl and (CO-C4 alkyl)(C6-Cio aryDR7; R5 is NH2; and R7 is
sel ect ed wpamodsesogr oup consi sting of H G -Cl18 al kyl, E2TAB300loksmy| ,
(CO-C4 al kyl ) CONH2, (CO-C4 al kyl)COOH, (CO-C4 al kyl ) NH2, (CO-C4 al kyl)OH,
and hal o; with the proviso that both Rl and R2 are not hydrogen and
provided that at |east one of R4 or R8 is hydrogen. 38. The prodrug of
claim 37, whergin The prokiugastctlRe 3, evherediependent |y sel ected fromthe group
consi sting of hydrogen, Cl1-C8 al kyl and (Cl-C4 al kyl)NH2, or Rl and R2 are
li nked t hr oughX{ @égp?re\m%ﬁ‘rpép#n&w%- 215 glkyl or aryl; o plid Ry areginkegy| or R3 and

R4 togeth it botihe. aheis, b @ »i ch they are attached forma 4-6
het er ocyc |r(():1Ygrh| %; 9?24 is se{’ect ed fromthe group consisting of hydrogen and

Cl-C8 al kyl ; RBzissCNBR;alldd R8 i s hydrogen, with the proviso that both Rl
and R2 are not _h dCF gen. g}g The prodrug of claim 38, wherein R1 and
R2 are indepen&éﬁ‘? 88?&6@ BYreednPi%e group consisting of hydrogen, Cl-C8
al kyl and (Cl-R4iadnkyphih®H2; R3 is Ci-C6 alkyl; R4 and R8 are each hydrogen;
and R5 is NH2; with the proviso that both Rl and R2 are not hydrogen. 40.
The prodrug of claim37, wherein R1 and R2 are independently sel ected

fromthe group,consisting of dr n.and Cl1-C8 al kyl, (ClL-C4 al kyl)NH2, or
Rl and R2 are ?"nkegﬁ%ﬂrrogﬁu ij(qcél@])c}%?%}\}ﬁreermei npis 2-9; RBis G-C8 alkyl;

R4 i's ( CORCAn@RK Yile)ifidpehdedntlg Oy lR7alkRor ((6o-Nidlkyl)(Co-Cio aryBR 4 6r ReheCRed from
the group consisting of hydrogen, Cl1-C8 al kyl and (CO-C4 al kyl)OH;, and
are linked through -(CH3),-, wherein p is 2-9;
Rz is C1-Cyg alkyl;
R4 and Rg are each hydrogen;
Rs1is NH,; and
R7 is selected from the group consisting of hydrogen, C;-Cg alkyl, C,-Cg
alkenyl, (Co-C4 alky)CONH,;, (Co-C4 alkyl)COOH, (Co-C4 alkyl)NH,, (Co-Cy

alkyl)OH, and halo.

36. The prodrug of claim 30, wherein

R; and R; are independently selected from the group consisting of hydrogen,
C1-Cis alkyl and aryl, or R; and R, are linked through -(CH»),-, wherein p is 2-9;

Rj; is C1-Cyg alkyl or R; and R4 together with the atoms to which they are
attached form a 4-12 heterocyclic ring;

R4 and Rg are independently selected from the group consisting of hydrogen,
C1-Cs alkyl and aryl; and

Rs is an amine;

with the proviso that both R; and R, are not hydrogen and provided that one of

R4 or Rg is hydrogen.

37. The prodrug of claim 30, wherein
wherein R; and R, are independently selected from the group consisting of hydrogen,
C1-Cis alkyl, (C1-Cyg alkyl)OH, (C;-C4 alkyl)NH3, and (Co-Cy4 alkyl)(Ce-Cio aryl)R7,
or R; and R, are linked through (CH,),, wherein p is 2-9;
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R8 is hydrogen, with the proviso that both Rl and R2 are not hydrogen.
41. The prodrug of claim 30, wherein RL is selected fromthe group
consi st i nyoabidngasosgen, CLl-C8 al kyl and aryl; R3 is Cl-@C3/uskéogloss7Rt and R8
are each hydrogen; and R5 is an amine or N-substituted am ne or a hydroxyl;
with the proviso that, if RL is alkyl, then RL and R5 together with the
atons to which they are attached forma 4-11 heterocyclic ring. 42. The
prodrug of cl aRgis30,-CyhdieydionRR4ind B, sekthet @tth filicoatoink & ghizliphgansi sti ng of
hydr ogen, Cl-Cl? aIk%I %hd (C0-C4 alkyl)(C6-Ci 0 aryDR7; R2 is hydrogen; R3
i s Cl- C183%RGq TorRp 4 hRigroswelicdRy hydrogen; R5 is NHR6 or OH; R6
is Hor Cl1-C8 gl : i .ch they are
Rl R, e iffep@Rdbntiy stiBAEl RSy %tgrbu&])g;%ng%@{?oftl&d}‘@e% th

attached forma 4, het erocyclicri

sel ect ed €i-@matkydagt dlpCcadkg)€lsithgagl)Raydr ogen, Cl1-C18 al kyl, C2-C18

al kenyl , (C0- Cﬂ{ém Wl ) CONH2, ((00- C4 “al kyl ) COOH, ((C0-C4 al kyl ) NH2, ( C0- C4
al ky1) OH, and Raf%?"™2 2% with the proviso that, if RL and R2 are both

i ndependent |y R0 @lelttedFFork G- de¥lsdih €6 @ O,-aY, celtthgked§t or R2 is
li nked t hrough ?E:Hf) to Rb, mg(e;?%ﬁn psilsgglf 9, {/\olyw; B kerty

2010/ 0806 AligFA00NDEE s allg/DIHOHr GarUgalby) N Hai (80 allghebiandA- B i s

i nked viﬁman am de bond to an am ne substituent on an aryl of Q 44.The

prodrug o &l aim 43, wherein RL and R2 are i ndependently C1-C18 al kyl or

aryl; R%/ith$hd3roik8 tialt yih F andR ane n&hydegpeh hed pwvidedithe aat oms to

whi ch they are attached forma 4-12 heterocyclic ring; R4 and R8 are
i ndependekestyong of Be 0eHs 151i$12%%8- gr oup consi sting of hydrogen, G -C18 al kyl
and aryl; and

38. The prodrug of claim 37, wherein

R; and R; are independently selected from the group consisting of hydrogen,
C,-Cs alkyl and (C;-C4 alkyl)NHo», or R; and R; are linked through (CH>),, wherein p
is 2-9;

R3 is C;-Cs alkyl or R3 and R4 together with the atoms to which they are
attached form a 4-6 heterocyclic ring;

R4 is selected from the group consisting of hydrogen and C;-Cg alkyl;

Rsis NH,; and

Rg is hydrogen,

with the proviso that both R; and R, are not hydrogen.

39. The prodrug of claim 38, wherein

R; and R; are independently selected from the group consisting of hydrogen,
C;-Cs alkyl and (C;-Cy4 alkyl)NH»;

Rj; is C1-Cg alkyl;

R4 and Rg are each hydrogen; and

Rsis NH;;

with the proviso that both R; and R, are not hydrogen.
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R5 is an am ne or a hydroxyl. 45. The prodrug of claim43, wherein
wherein RL and R2 are independently Cl1-Cl18 al kyl or (CO-C4 al kyl) (C6-C o
aryl ) R7; wo02010/08835i s Cl-C18 al kyl or R3 and R4 toget hePChitskoohes7at ons to

whi ch they are attached forma 4-12 heterocyclic ring; R4 and R8 are
i ndependently selected fromthe group consisting of hydrogen, C -Cl18 al kyl
and (CO-C4 alkyl)(C6-Cio aryDR7; R5 is NH2 or OH and R7 is selected

fromthe group4gomse piodng affcldimdi’ogdareiCl- C18 al kyl , C2-C18 al kenyl, (C0-C4
al kyl ) CONH2, (C0-C4 _al kyl ) COOH, (CO-C4 al kyl )NH2, (CO-C4 al kyl)OH, and

hal 0. 46. The pRoard§: le%%meﬁﬁ,y SeligF Fiam the grou cops 4 AAHEFRom ¢ he
group congjpt. 1 e AeQaagnNEL: GUS, Aldey) ard ke HkouoRYCRY), APELER AT

|'i nked througLaﬁg?@Z?p?@vﬁ@r)gﬁz %J{;gls -9 F%lg?s( %)-"018 rgﬁ@ or R3
and R4 toget-Ber with the atons to which they are attached forma 4-6

het er ocyclic rj ng; R4 and R8 are independently selected fromthe
group consi sti R@; 0 1'9?8]1ké§gen, Cl-C18 alkyl and aryl; and R5 is an am ne or
N- substituted Rmmo_@ggl%@g@é_@q(pgggﬁg/ US2009/ 068711 47. The prodrug of
claim43, wherein 1 is selected fromthe group consisting of

hydr ogen, C1-CR8isaWNKyl, (C1-C18 al kyl)OH, (Cl1-C4 al kyl )NH2, and (CO-C4

al kyl) (C6-Ci o gryDRY: R3 is Cl-C18 al kyl or \R3, and, R4 get her with
the’ al ors to why Prelekisy v the et i e iniredh ratsd o (G
R4 and %am?gom%aendently sel ected fromthe group consisting of hydrogen,

C -Cl18 al kyl and (CO-C4 alkyl)(C6-Ci o aryDR7; R5 is NHRG; R6 is H,
G -C8 al kyl, oRsREWEHERCRL together with the atoms to which they are
attached form a.4, - r 0 ' ing; and R7 is
selected from ta]ﬁtg t%ers%@%“gélﬂ%@ﬁ%ﬁﬁfgﬁi%@%ﬁgg@%@%% C18 al kyl, C2-C18

al kenyl, (CO-C4 al kyl ) CONH2, (CO-C4 al kyl ) COOH, (CO-C4 al kyl ) NH2, (CO-C4
al kyl) OH, and gil 0. 48. The pr(r)fiar,u of .claim 43, wherein R1 and R2 are
i ndependent |y && ectBePIYHH Rftrdaigy ¥ BheBHsi sti ng of hydrogen, G -C8 al kyl

and aryl; R3 iR efetBdaldny the group consisting of hydrogen, C;-Cs alkyl and aryl;
Rz is C1-Cyg alkyl;
R4 and Rg are each hydrogen; and
Rsis an amine or N-substituted amine or a hydroxyl;
with the proviso that, if R, is alkyl, then R; and Rs together with the atoms to which

they are attached form a 4-11 heterocyclic ring.

42. The prodrug of claim 30, wherein R; is selected from the group
consisting of hydrogen, C;-C;g alkyl and (Co-C4 alkyl)(Ce-Cip aryl)R7;

R, is hydrogen;

Rz is C1-Cyg alkyl;

R4 and Rg are each hydrogen;

R5is NHR¢ or OH;

Re is H or C;-Cs alkyl, or R and R; together with the atoms to which they are
attached form a 4, 5 or 6 member heterocyclic ring; and

R7 is selected from the group consisting of hydrogen, C;-Cg alkyl, C,-Cg
alkenyl, (Co-C4 alkyl)CONH;, (Co-C4 alkyl)COOH, (Co-C4 alky)NH,, (Co-Cy
alkyl)OH, and halo;

with the proviso that, if R; and R, are both independently an alkyl or (Co-Cy4
alkyl)(Cs-Cyo aryl)R, either R; or Rj is linked through (CH,), to Rs, wherein p is 2-9.
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R4 and R8 are each hydrogen; and R5 is selected fromthe group
consisting of am ne, N-substituted am ne and hydroxyl. 49. The prodrug of

cl ai m 43, wotrerogisncos Rl and R2 are independently sel ecras2dmonss7ihe group
consi sting of hydrogen, Cl-C8 al kyl, (Cl-C4 al kyl)COOH, and (CO-C4

al kyl)(C6-Cio aryl)R7, or RlL and R5 together with the atons to which they
are attached forma 4-11 heterocyclic ring; R3 is C1-C18 al kyl or R3
and R4 together with the atons to which they are attached forma 4-6
heterocyclic ring; R4 is hydrogen or fornms a 4-6 heterocyclic ring with R3;
R8 i s hydrogen®R5 iL8e RIREISH Bign 30, wherelipg B & hinkge V&@W@Fi’w@t%r R6 and
Rl toget h%ﬁa%ﬁ&e@uEQﬁuéﬁ%%n%@rl%b?h they are attached forma 4, 5 or 6
menber heterocyclic ring; an R7 is selected fromthe group

consi sting of hydrogen, Cl-Cl18 al kyl, C2-C18 al kenyl, (CO-C4 al kyl) CONH2,

(C0-A al kyl) ' - al kyl ).NH2, (CO-C4 al kyl)OH, and hal o. 50.
The prodrug of_é‘ny &%B’f%é%&ﬂ%ﬂ’ﬁm’f’g‘?@inh Qis a conpound selected from
the group consigtin@®R,eke ﬁlhyﬁéﬂ&blgg,?)l@flc(@d]ﬁy]_%} aBl- t et rai odot hyroni ne),

3,5,3-triiodo L-thyronine and 3,3",5 -triiodo L-thyronine. 51. The
prodrug of anyRoeis Ci-Qisratky24r BE and Br tdgether witp thesitomys o whighdldyi dré ¢ noi et y
coval ent | %ttallch%(?oq to _tlg%et%%ocd(rﬂlij‘gﬁn . 52. The prodrug of claim51,
wherein the ydro%]hl?i cnoiety is & pol yet hyl ene gl ycol . 53. The
prodrug of cl aRyub@RWARIRddpehdrtlpati¢etdyogide gtot@onkistiosralyarigdey, | i nked to
A- B. 54. The prodrug of any of clainms 24-52, further conprising an

acyl groufiéns gkpyandgrdupidcoval ently |inked to an amino acid side chain of

sai d prodrug. . . drug of claimb54 wherein said acyl group
or al kyl gr oupréS %lo%/rrgﬁgﬁl{%g??r%ﬁéd to A-B. wherein R, R2, R4 and R8

are independently selected fromthe group consisting of H Cl1-C18 al kyl,
C2-C18 al kenyl, _(Cl-CB al kyl)OH, (G -C18 al kyl )SH, (C2-C3 al kyl ) SCH3,
(G -C4 al kyl ) CH2, Theprodmgpfigh ,%ete@-m al kyl )NH2, (Gi-C4

| Kyl ) NHC( NH2+ : 5 . .. - kyl ) (C2- 05
1)Lk B0 Bl st apb G )
het er oar yhjyDRand C C12 al kyl (W)C -G 2 al kyl, wherein W is a heteroatom

W th the at omsRe & GHEERIERE) Raned e faehisr B SowS e thicBIRGar iyl or aryl
or R4 anda&hg@ggh{w[_lwhuardc@@h@ﬁ@%ys to which they are attached forma
C3-C6 cycloal k R3°is selected fromthe group consisting of

l
Ci - C18 al kyl, é@nd::Bs alekydoperdlenglyiseleged fiey thrgroup(consigBgdidydyagen, ( Co- C4

al kyl) (C3::C6) cyel oal kyl . A al kyl)£C2-05 heterocyclic), (CO-C4
al kyl )(CG-CCi N %lrﬁyl3“&5(;&0%%%’&%&1%%@#3’(CS-09 heteroaryl) or R4 and R3
together wth Rbhg mHosBOHQ altdhi ch they are attached forma 4, 5 or 6 nenber

heterocyclic ring; R5 is NHR6 or OH R6 is H GC-C8 alkyl or R6 and
R2 toget her wi Rhixssieckeddiam ths sipireerehibye af iydiegeached ¢ Ikvh G245 5 or 6

nmb h [ Melos & g€l t 181 St i f H and
ot R 5 an e N B R P B R G o e
alkyl)OH, and halo.

46. The prodrug of claim 43, wherein

R is selected from the group consisting of hydrogen, C;-C;s alkyl and aryl, or
R and R are linked through -(CH>),-, wherein p is 2-9;

Rz is C;-Cyg alkyl or Rz and R4 together with the atoms to which they are
attached form a 4-6 heterocyclic ring;

R4 and Rg are independently selected from the group consisting of hydrogen,
Ci-Cys alkyl and aryl; and

Rs is an amine or N-substituted amine.
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57. A prodrug conprising the structure RI5R16 R8B R4 NI 0 R3 R2 R wherein
Ri, R2, R4 and R8 are independently selected fromthe group consisting of

H, G - Cl8weal2k1l080402- C18 al kenyl, (ClI-CB al kyl)OH, (G - Ceg8Taiskgoop&#11 ( C2- C3
al kyl )SCH3, (G -C4 al kyl)CONH2, (G -C4 alkyl)COOH, (G -C4 alkyl)NH2, (G -C4
al kyl ) NHC( NH2+) NH2, (CO-C4 al kyl ) (C3-C6 cycl oal kyl), (CO-C4 al kyl) (C2-05
heterocyclic), (CO-C4 alkyl)(C6-Co arY1)R7, (Cl-C4 al kyl) (C3-C9
heteroaryl), add ClThEpddalgofl )43, wBeziml kyl , wherein W is a heteroatom

selected fromthe group consisting of N, S and O, €§r 6Rlad@nd R2 _toget her
1€

with the atonsReé SHCEH e ihearaumEanatsHag of bydspgen Yellosbryl; or R4
and R8 to e te \whi ) tached forma C3-C6
cycl oal ky?l?(wéﬁ’w} bﬁ%ﬁl?ls)ﬁ?e%r%gt(ga\qlrag{}gl):(?g%o?%rg%ﬁ%onsi sting of Cl1-C18

al kyl, (Cl- C18Ralsy1{gHlkyl Ot Readd Rl kogedhkiHjth {@1at@h8 tawkich)tiBH, ar¢ CO- C4

al kyl) (C3-C6) cycl oal kyl, (CO-C4 al kyl)(C2-05 heterocyclic), (CO-C4

al kyl )(069@%6%1?%71“)%,% hﬁﬁ&ioc(y@_ig tA&al kyl ) (C3-C9 heteroaryl) or R4 and R3
together with Rtaﬁn@RQaa&iﬁ&pMM&lhyts@l@yte@f@naﬂla%6%@%595@1 thydrogeh, 6 menber
heterocyclic ring; R5 is NHR6 or OH; is H CI-C8 al kyl or R6 and
R1 t oget h€n-Gai alkykdnd (Eb-6nalltyb(@UhCoraryhRy are attached forma 4, 5 or 6
menber het erocycl i Hkiﬁ,ng; R7 is selected fromthe group consisting
of hydrogen, sE187a kyl, C2-C18 al kenyl, (C0-C4 al kyl)CONH2, (CO-C4

al kyl ) COOH, ( CRy AHatkgk NV or ROBndR | &lgkthd) Wtth tlandohatowhi@héhdyldbe and R16
are independently sel ected from hydrogen and i odi ne. 58. The prodrug of
clai m 56 dfched forma 4.9 &) Bember hetaasycHe rigeotd consi sting of H and C1-C8

al kyl ; . i ysel e d~f rom the group
consi sting of R lsdele&fd%ngpg %9%0%51%@%9: ,S E%%éncgl g%@%@oﬁ? t((?itl- c4
al kyl') SH, alkéi2yl G& ol &tk yl KB H, (Ch-CLAlkg ) OQIMRLEL , aIGHNH,, aCk¢l, ) COOH, (G - C4
al kyl ) NH2, (1531 -mﬁﬁ?hlﬁyl ) NHC(NH2) NH2, (CO-C4 al kyl) (C3-C6 cycl oal kyl ),
(Co-C4 al RYMYOEs 209 Bl8r yI YR7, and CH2(C5-C9 heteroaryl), or Rl and R2
together with the atons to which they are attached forma C3-C6 cycl oal kyl ;
R3 is selected fromthe group consisting of C1-C8 alkyl, (G -C4 al kyl)OH,
(C1-C4 al kyl ) N#R, ( The @hdalgkafl Bk, 43amde(e@B- C6) cycl oal kyl or R4 and R3
together with the ons .to which the re attached farm a r 6 menber
het erocyclic rkh@’?@ Balieén‘%igﬁ%ée&{ﬂy thegfrom tthe group consigigng %ﬁﬁ,aro&en’% and R2
t oget her o i) alili®ad &Y to which they are attached forma 5 or 6 menber
heterocyclic ring; and R7 is selected fromthe group
consi sting of Rs&fdi-OHallgilt h the proviso that when R4 and R3 together with
the atons to V\/Eiﬁgrt;d hgl)ée%reha&rga%herclidforma 5 or 6 menber heterocyclic
ring, then neither or ﬂi %reg%yarogen. 59. The prodrug of claim57
wherein Rl is Rsosefetteddromh Kl group consistingRdf @hithe R4-sabgithtod epaiededt | y
selected fromthe group consisting of H Cl1-C8 al kyl, C2-C8 al kenyl, (Cl-C4
al ky1) OH, hydex4 al kyl )SH, (C2-C3 al kyl)SCH3, (Cl-C4 al kyl ) CONH2, ~ (Cl- C4
al kyl ) COOH, (Cl1-C4 al kyl)NH2, (G -C4 al kyl ) NHC(NH2+) NH2, (CO-C4
al kyl ) (C3-C6 cycloal kyl), (CO-C4 al kyl) (C2-05 heterocyclic), (CO-C4
al kyl) (C6-Ci 0 49yl ) R prodchgCHR{ 48439 whetedy oaryl ), or R1L and R2 toget her
with the atons_to ich they are attached forma C3-Cl2 cycl oal kyl ;
R3 is O -C18 aRIk?’P‘,Y\,{%% & iedepsngaptly gelected rp@t%a|gk%np)qqp@,sngc§f- roaﬂeﬁw ) SH,
(C3- C6) cycl | (COX 5@)@1) g Vb t t iRch they are
attached Fg rcr%%gé% (g(rP Cé Ig{r%e nbe réﬁ’e:ag? gocg{ ?ﬂg&lr) <:Cr? gé;ll(8 I%@Il?gsol{ll-}? aﬁ@) ng OH;

together with the atoms to which they are attached form a 4-11 heterocyclic ring;

Rz is C;-Cyg alkyl or Rz and R4 together with the atoms to which they are
attached form a 4-6 heterocyclic ring;

R4 is hydrogen or forms a 4-6 heterocyclic ring with Rs;

Rg is hydrogen;

Rsis NHR¢ or OH;

Re is H or C;-Cs alkyl, or R and R; together with the atoms to which they are

attached form a 4, 5 or 6 member heterocyclic ring; and
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R6 is Hor R6 and R2 together with the atons to which they are attached
forma 5 or 6 nenber heterocyclic ring; R7 is selected fromthe
group consDingo@s hydrogen, Cl-Cl18 al kyl, C2-Cl18 al kemgir/uSe@0/63y11

al kyl ) CONH2, (CO-C4 al kyl ) COOH, (CO-C4 al kyl ) NH2, (CO-C4 al kyl)OH, and
hal o; and R8 is H with the proviso that when R4 and R3 toget her
with the atons to which they are attached forma 5 or 6 nenber heterocyclic
ring,then nei tRel‘is delected fR2n dreeerbydecangBting 60hydheganr CgHCygalk{l, Ch-&lgn 56 or 57

wherein Rl nd Rl i s |odine, e prQdrug of any of the
ot noaeis i M CONHEC ot alo e S o B s e ebehen ou

confi guragllkggOHBg dP‘thBar maceutical conposition conprising the prodrug of
cl ai m 57 ar maceutical ly acceptable carrier.
50. The prodrug of any of claims 24-49 wherein Q is a compound selected
from the group consisting of thyroxine T4 (3,5,3',5'-tetraiodothyronine), 3,5,3’-triiodo

L-thyronine and 3,3°,5’-tritodo L-thyronine.

51. The prodrug of any of claims 24-50, further comprising a hydrophilic

moiety covalently linked to the prodrug.

52. The prodrug of claim 51, wherein the hydrophilic moiety is a
polyethylene glycol.

53. The prodrug of claim 52 wherein the polyethylene glycol is covalently
linked to A-B.

54. The prodrug of any of claims 24-52, further comprising an acyl group

or alkyl group covalently linked to an amino acid side chain of said prodrug.

55. The prodrug of claim 54 wherein said acyl group or alkyl group is
covalently linked to A-B.

56. A prodrug comprising the structure
Rys Ri6
HO / _\ — 00— CH,—CH—COOH
I I NH
R,
s Ry R
|

91



WO 2010/080605 PCT/US2009/068711

wherein

Ri R, Ry and Rg are independently selected from the group consisting of H,
Ci-Cys alkyl, C,-Cyg alkenyl, (C;i-Cis alkyl)OH, (C;-Cys alkyl)SH, (C»-Cs alkyl)SCHzs,
(C1-C4 alkyl)CONH,, (C;-C4 alkyl)COOH, (C;-C4 alkyl)NHa, (Ci-Cy
alkyD)NHC(NH,")NH,, (Co-C4 alkyl)(C3-C¢ cycloalkyl), (Co-Cy4 alkyl)(C,-Cs
heterocyclic), (Co-Cy4 alkyl)(Cs-Cp aryl)R7, (C1-Cy alkyl)(C3-Co heteroaryl), and C;-
Ci2 alkyl(W)C;-Cy3 alkyl, wherein W is a heteroatom selected from the group
consisting of N, S and O, or R and R, together with the atoms to which they are
attached form a C;-C; cycloalkyl or aryl; or R4 and Rg together with the atoms to
which they are attached form a C;-Cg cycloalkyl;

Rj is selected from the group consisting of C;-Cys alkyl, (C;-C;s alkyl)OH,
(C1-Cis alkyl)NH;, (C1-Cig alkyl)SH, (Co-Cy4 alkyl)(Cs-Ce)cycloalkyl, (Co-Cy
alkyl)(C,-Cs heterocyclic), (Co-Cy4 alkyl)(Ce-Cip aryl)R7, and (C-Cy4 alkyl)(C5-Co
heteroaryl) or R4 and R5 together with the atoms to which they are attached form a 4,
5 or 6 member heterocyclic ring;

Rsis NHR¢ or OH;

R¢ is H, C;-Cg alkyl or Rg and R, together with the atoms to which they are
attached form a 4, 5 or 6 member heterocyclic ring;

R7 is selected from the group consisting of H and OH;

R;s and Rj6 are independently selected from hydrogen and iodine.

57. A prodrug comprising the structure
Ris Ri6
HO / _\ — 00— CH,—CH—COOH
I I NH
R,
s Ry R
|

O Ry Ry Ry
wherein R, Ry R4 and Rg are independently selected from the group consisting of H,
C;-Cys alkyl, C,-Cyg alkenyl, (C;-C;s alkyl)OH, (C;-C;s alkyl)SH, (C,-C5 alkyl)SCHz,
(C1-Cy4 alkyl)CONH,, (C;-C4 alkyl)COOH, (C;-C4 alkyl)NH,, (C;-Cy
alkyD)NHC(NH,")NH,, (Co-C4 alkyl)(C3-C¢ cycloalkyl), (Co-Cy alkyl)(C2-Cs
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heterocyclic), (Co-Cy4 alkyl)(Cs-Cp aryl)R7, (C1-Cy alkyl)(C3-Co heteroaryl), and C;-
Cyz alkyl(W)C-Cy; alkyl, wherein W is a heteroatom selected from the group
consisting of N, S and O, or R and R, together with the atoms to which they are
attached form a C3-Cj; cycloalkyl; or R4 and Rg together with the atoms to which they
are attached form a C;-Cg cycloalkyl;

Rj is selected from the group consisting of C;-C;g alkyl, (C;-Cg alkyl)OH,
(C1-Cis alkyl)NH;, (C1-Cig alkyl)SH, (Co-Cy4 alkyl)(Cs-Ce)cycloalkyl, (Co-Cy
alkyl)(C,-Cs heterocyclic), (Co-Cy4 alkyl)(Ce-Cio aryl)R7, and (C;-C4 alkyl)(Cs-Co
heteroaryl) or R4 and R5 together with the atoms to which they are attached form a 4,
5 or 6 member heterocyclic ring;

Rsis NHR¢ or OH;

R¢ is H, C;-Cs alkyl or Rg and R; together with the atoms to which they are
attached form a 4, 5 or 6 member heterocyclic ring;

R7 is selected from the group consisting of hydrogen, C;-Cg alkyl, C,-Cg
alkenyl, (Co-C4 alkyl)CONH,, (Co-C4 alkyl)COOH, (Co-C4 alky)NH,, (Co-Cy4
alkyl)OH, and halo; and

Ris and Ry¢ are independently selected from hydrogen and iodine.

38. The prodrug of claim 56 wherein

R is selected from the group consisting of H and C;-Cg alkyl;

R, and R, are independently selected from the group consisting of H,
C;-Cs alkyl, C,-Cg alkenyl, (C;-C4 alkyl)OH, (C;-C4 alkyl)SH, (C,-Cs alkyl)SCH3,
(C1-C4 alkyl)CONH,, (C;-C4 alkyl)COOH, (C;-C4 alkyl)NHa, (Ci-Cy
alkyD)NHC(NH,") NHa, (Co-Cy4 alkyl)(Cs-Cs cycloalkyl), (Co-Cy4 alkyl)(Cg-Cio aryl)R7,
and CH,(Cs-Cy heteroaryl), or R} and R, together with the atoms to which they are
attached form a C;-C¢ cycloalkyl;

Rj is selected from the group consisting of C;-Cs alkyl, (C1-Cy4
alkyl)OH, (C;-C4 alkyl)NH; (C;-C4 alkyl)SH, and (C3-Ce)cycloalkyl or R4 and R3
together with the atoms to which they are attached form a 5 or 6 member heterocyclic
ring;

Rsis NHR¢ or OH;

Re is H, or Rg and R, together with the atoms to which they are

attached form a 5 or 6 member heterocyclic ring; and
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Ry is selected from the group consisting of H and OH, with the proviso
that when R4 and R; together with the atoms to which they are attached form a 5 or 6

member heterocyclic ring, then neither R; or R, are hydrogen.

59. The prodrug of claim 57 wherein R, is H or C;-Cg alkyl;

R, and R, are independently selected from the group consisting of H, C;-Cs
alkyl, C,-Cg alkenyl, (C;-C4 alkyl)OH, (C;-C4 alkyl)SH, (C»-Cs alkyl)SCH3, (Ci-Cy
alkyl) CONH,, (C;-C4 alkyl)COOH, (C;-C4 alkyl)NH,, (C;-C4 alkyhDNHC(NH>+)
NH,, (Cy-C4 alkyl)(C5-Ce cycloalkyl), (Co-Cy4 alkyl)(C,-Cs heterocyclic), (Co-Cy
alkyl)(Ce-Cp aryl)R7, and CH,(C5-Cg heteroaryl), or R; and R, together with the
atoms to which they are attached form a Cs-C; cycloalkyl;

R3is C;-Cys alkyl; (C-Cy4 alkyl)OH, (C1-Cy4 alkyl)NH,, (C1-C4 alkyl)SH, (Cs-
Ce)cycloalkyl or R4 and Rj together with the atoms to which they are attached form a
5 or 6 member heterocyclic ring;

Rsis NHR¢ or OH;

Re is H or R and R, together with the atoms to which they are attached form a
5 or 6 member heterocyclic ring;

R7 is selected from the group consisting of hydrogen, C;-Cg alkyl, C,-Cg
alkenyl, (Co-C4 alkyl)CONH,, (Co-C4 alkyl)COOH, (Co-C4 alky)NH,, (Co-Cy4
alkyl)OH, and halo; and

Rg is H, with the proviso that when R4 and R; together with the atoms to
which they are attached form a 5 or 6 member heterocyclic ring,then neither R; or R,

are hydrogen.

60. The prodrug of claim 56 or 57 wherein R;sis hydrogen and R ¢ is

iodine.

61. The prodrug of any of the preceding claims, wherein A is an amino

acid in the D-stereochemical configuration.

62. A pharmaceutical composition comprising the prodrug of claim 57,

and a pharmaceutically acceptable carrier.
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