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Wo-2@kaswts t he | nventi on [0001] The present i nvROL/US004/010399

relates to prodrugs of Pl-Kinase inhibitors and

met hods of u nhibitors. 2. scription of
Rel ated Art M}%EN 11 Mge famly of
l'ipid kinases that phosphor yl at e phosphati dyl i nosit ol
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kinase famly are divided into 3 cl asses
1. le@ﬁgé‘(ﬁgﬁ ”%’ Juence homol ogy and the product formed by
[0001] menmﬁt(@itlyﬁ relatesloepredragsofIPT R inde kitibises aal @ethods of using
ﬁ@)osed of 2 subunits: a 110 kd catal ytic subunit
these injRiiCrsn 85 kd regul atory subunit. Cass | PI-3 kinases

2. De§ﬁ{ﬁldnqu{[e‘fﬁgdAQt i nportant signal transduction event s
wnstream of cytokines, integrins, growh factors an
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the prodEaggﬁ%%%?%%ﬁé Qaetalgﬁ ﬁ%eFa)ss %ﬁlé Hﬁag’)es a?eecrogrﬁ)ogecf S PLBunits: a
110 kd cﬁ.hﬂemcl subhtid anden 86 kirrendategrseduritlCogO URAH3 kijnabs age invedllved in
nown ecific inhibitor of Iassl Pl-3 Kkina
importa| SRS HOn YR Gty P e Eeod g g Gowh Tt and
immunobdcORBFst WBRh stge8® that @ﬂﬂ%@é’ﬂﬂlsyﬂmgﬁﬂ Bflead t’afimportant therapeutic
ant’i - cancer applications of 2940 are severely

effects. | imited by its lack of agueous solubility and its

[0003] I?fi?gftllﬁ)g%gglggsl ]ﬁ{‘icﬂgb%s%z? I esa%%ﬁﬁ% lgg%%qﬁgrgérglg@&eﬁ nglogenesw in

vivo, and®Plitleaksa &leaﬂ)xbﬁ)a’ﬁ%mtynﬂchm thmers. Eé'ﬂ@«ﬁ}mr(a{(éﬂhdnﬁmmyl) -8-
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(Compound 1)

However, the anti-cancer applications of LY294002 are severely limited by its lack of aqueous

solubility and its poor pharmacokinetics. Moreover, LY294002 has no tissue specific properties



inhibit PI-3 kinases in normal cells thereby | eading
to undesirable side effects. [0004] There continues to
W(beooa/osweﬁj for class I PI-3 kinase inhibitors BT/0S2004/010399
phar macokj neti c_and pharmacodynam c

and hasptres& é?ffl?f@gfate#%bepﬁaeglé&hmeﬁaWW@ irosimalss Begausaratdisse fastas

LY294@(52dw01HH 9¥éddc§ %e QBlistéBA at@éd,[uelﬂ\{ﬁt@fvaﬁ%ﬁd tﬁywxggfenﬁh% also
5 The presen I nvention 1s rel at

inhibit B} bkm@wg ammd‘glabmﬂp thesehygealing tatedesmblenidercfiges.,

[0004] %"ﬁ% %i)lﬁln% tgbog:n Sxeg{l {oerg?aﬁsqy flg ? &gﬁ% eyl 1lbt %rsgvegiolﬁngrOVﬁi el ds

phannaaolﬁmmanm ﬂhaﬁnatdlﬂnﬁmfcrpjbphtws Ree pheseRBinkentiof fhi1I#heR needs and
., R4 _wherei RlL and R2 i ndependently are H, optionally
me“kﬁﬁﬂﬁiﬁ%ﬁ?GHwﬂTﬁﬁﬁat|c optionally substituted aryl,
hydr oxyl, hal ogen, al koxy, heterocycle, cyano, anino,
or, are taken sugeivhery dPTHE vRANTRONONal |y
substituted cycloaliphatic or optionally substituted

[0005] a?h@/br,eseﬁﬁlnwa’ﬁfoﬁﬁﬁf&lz&ed‘to ReEbapAIndY cslfrsding M&L@h@emary mtrogen
al i and optignally substituted aryl;

wherein,ong B‘ti Pﬁ@@ FEHEHBAD Biraga 1?-Pyd6?}b’¥%’|1ﬁa4qd;ﬂﬁ§%‘§¥%’§lﬁ eﬁlsald bond
yields aqjloh@t;@{d SthophheRal |y substituted aryl, heterocycle,
aryl oxy, carboxy, or, are taken together to form an
optionally substngted het£€y ocycl e or optionally
substituted heteroary . e pro-conpound may be
of the formula: -2 Y 5 PCT/ US2004/ 010399

R2 Zi R3 RZ2 R4 N R

wherein,

R; and R, independently are H, optionally substituted aliphatic, optionally substituted
aryl, hydroxyl, halogen, alkoxy, heterocycle, cyano, amino, or, are taken together
to form an optionally substituted cycloaliphatic or optionally substituted aryl;

R; represents H, optionally substituted aliphatic, and optionally substituted aryl; and

R4 and Rs independently are H, optionally substituted aliphatic, optionally substituted
aryl, heterocycle, aryloxy, carboxy, or, are taken together to form an optionally
substituted heterocycle or optionally substituted heteroaryl.

[0006] The pro-compound may be of the formula:



wherein, Ring Ais benzo; ZlI and Z2 independently are
Sor O0; R and R2 independently are H, optionally
wG@aipsnswes ed al i phatic, optionally substitutedPCEHUY1004/010399
hydroxyl, hal ogen, al koxy, heterocycle, cyano, ani no,
or, are taken tod®ther t&iform an optionally
substituted cycl oal} [ $t|onally substi tuted
aryl; R3 represent i 9 y substituted
al i phatic, and opti |bst|tuted aryl; R4 and RS
I ndependently are H _qbetltuted al i phatic,
optional |y substityted ar%R/’hﬁgeroaycle aryl oxy,
carboxy, or, areRjaken toget o forman optionally
substituted heterocycle or optionally substituted
Wherelnheteroaryl R6 represents H, optionally substituted
tionally substituted aryl, al koxy,
ca?%gs 1§%ﬁ?ﬁo het er ocycl e, aryl oxy, and optionally
suﬁsumdﬁ:tmde;tehémﬂwardﬂarOt argeting agent; and L

SR RS LR A BEL D E l B Ste

ag entar@l hydeall Habe@gen, Stieich/1gtageile, LRH0 /dmihb earpa[re $&Bh together
invention is al so related to_interned ate npounds _ of
the fiBfoHN 3 optippallygupstpted eyglpaliphgticor ogtio rSé‘Psﬁltute%afyl

WDRg%%SQ&@%%J%E&HC&J%Q%@&%%R&C M@p@fbﬁ%gzkmgstﬁuﬂaaw

group, prefera Y represent

- CRG ardBRs 1nde,1@q(1@ﬁ§y are Hgmgiqul@mgmted Iahpqu(ugH(I:@Hgng) substituted
Z anagylzgeterog}?c? Q&?&J&' é(ar@c(x? t?i‘ e tg{enqggetlﬂ:r Q& Rrian optionally

substituted heterocycle or optionally substituted heteroaryl;

R¢ represents H, optionally substituted aliphatic, optionally substituted aryl, alkoxy,
carboxy, amino, heterocycle, aryloxy, and optionally substituted therewith a
targeting agent; and
L represent a linker group.
The targeting agent may be a vitamin, peptide, protein, liposome, bone-seeking agent or
cartilage-seeking agent

[0007] The present invention is also related to intermediate compounds of the formula:

z
S:C:N—Q-(CHZ)H—{ 1
Z;—

wherein,



[ 0008] The present invention is also related to the
use of the pro- conpounds for the treatnent of a

W@ oovdiogdoe associ ated with Pl-3 kinase acti vi t BCT/US2004/010399
i nfl ammat ory, di sease, -rel ated macul ar

ag
degeaEsRSha %SEQBP’tHr%fﬁ’?g]eYQ&éiIht es wWith a nutant
PT%Neu%laya%r-t@nsg '-QH(CH?IJ CeaAlH)! Le(CTH)REDOH)- GUEEH(CH3)2)-;

di srupting | eukocyte tunction; i nduclng apoptosis;
enBaaci Agndépenddrdiresenei @iapdt y of tunor cel l's;
enhancing the radiosensitivity of tunmor cells;
i nfi bi i'ng tunor induced angi ogenesis; inhibiting
[0008] EHGr&garihcenion tedsaslatddo ticaise df th pro-rompoanls éor the treatment of

. di seases;, i.nproyvjng perf.or ce of a. stent;
a condltmﬁﬁﬁ%ﬁ@rﬁq@mgﬁ%&%m%@&ﬁlmﬁ BW%Q%EFF%“@? ra7 gl gp g vler
degener&fnl cAAlditRnP 8dsboBRes waR ARt &t PTENA AP SMeALiON, pBferéAitia, ulcers,
patient in need thereof an effective amount of a |

cancer; diompidng levlseyiediption; induangapopiogiscabpaiingidic shemepgnsitivity of

e -1 i . - . . . .
o RS APNE g1 10 SATOLND FRYuRE et oz
inhibiting GBS enihpropessssassociadenith won-¢apcer dssases] iatpeeiingpaformance of 2

s oSS AR L B, B

adminis@fih@et d yRicanmuetd Mbreaf ancaifepisd drh@mmt 6DaPosdshign@omprising the
pro- conPound of the present i nvent({son. 00101%. Thg .
pro-comppnsls of therpyessr IBFPILen o [ ROPTPePIPRERds AavRe afipiiptetears ig patient
byslow‘P.fv. wR&nPr o- conpounds of the present invention
conprising addi ng the pro-conpounds to a sol ution.
[0009] Themppesesti ingengion fisealss reBtet tog nyethod)fonsiparessirgdiigregtiatinn of

. e th " _ |
o R b SRR ATASANE LB o AT sy
siB&h EFmPATEIRE pIO-dohpOmd biEhOpRAWNNGES ehtdBil 1]  Fi e 1
compo shows t he chgrrri,c | structure aof g{'lI'I\/P ]DOTII\/I%?riB TVP
G ;
10010] yapresgRRD epHion it earelaisd (i Py el o i WRGALPPY: Of the

t {2 PEMHoR dbmpikiHE haligsSthe brdedrestuhad tokoRaution cB@bliflfg at least 0.1%
presen 1agenlts. I[ngOllS% Fing%r efpS shows t he chem cal ¥r)eac%i on

(v/v) acifloThersrdiiqnt eranpaispigdBpprorrar@on i thoreornalpgapliedgpreferably by
HPLC t?%%ﬁhtteth%g)gol-ﬂ E&&#re 4 shows the al kylation reaction
> T0 nodi a prﬁ sp

onate in a bone targeting agent.
[0015] Figure 5 shows a concept for chemcally
modi fyi ng BBINP RESCRIPTON OF THEDRRANIRNGS 5
PCT/ US2004/ 010399 [0016] Fi gTure 6 shows the
[0011] Higihe bishownthefchgrhisglotpetors of BRINRIDQGHE, iABDIAYE, BAD, MTX-BP

and CF-gp.e col umms

[0012] Figure 2 shows the chemical structures of potential bone targeting agents.

[0013] Figure 3 shows the chemical reaction for modifying a phosphonate in a bone targeting
agent.

[0014] Figure 4 shows the alkylation reaction to modify a phosphonate in a bone targeting agent.
[0015] Figure 5 shows a concept for chemically modifying EDTMP and DOTMP.



i ndi cat e phagocytic index or percentage of cells
positive for phagocytic response. The phagocytic index
wo goothgoopinber of sSRBC s (sheep red bl ood cel | BOT/I/82004010399

er 100 J774 cells and the % of_ phagocytic cells, is
100161 Bisercsosbps rp 45t Of Haeorianss DHEG ST Fbl 4ol ¢ Safurns

indi Efticdeyontd. Re Of
i e o or i RS of AR5 g8t Aclgnia ane
phagocyHeinieatioge ansbef of SBBESUHben 1ib1orhadspRYynd pgrd@@ 3774 cells and

o ' .8 toh i ti Pl Gpe
e 4o ST R R TER L G RS2 o RRAE AT PPy TRBen
error batsaegiedeatistitldad] doviraios of nRibi t or s abrogated the tube

00171 e 5] EFE oot i ol oG ook 8y
[0018] ﬁgﬁﬂe%ﬂgﬁs tHRTREHGE MBI LRIRATICohPotindNhenBlodeds). ar

I'scl osed and described, it is to be understood that
[0019] FigereOeshariveBlabdyBlrteegetaddi gikingse inhihitorsabrogaigddhe tue formation of
We] hek enbodi nents only and is not
EDC-Cﬁlﬁféér{ﬁiagqgﬁ%ocegg&{l I'm t%%;ig. It nust be noted that, as
used in the specification and the appended cl ai s,
the singul ar for METAIEED ZHESGREPTIHRE" i ncl ude pl ural
referents unless the context clearly dictates .
[0020] Befhverthe sresenf ooRRquNTth oedykis and e¢rneositings pediedrds 4R disglosed and
.. publications r |.scl: s
doscriv i 31 EsBHE REE R G SRR st BF&Beribing
particularighiopiaieatsachlPynd iehet ietvnded tnbe lintitisg. dipphst banpiod thah as used in
order to nore fully describe the statg aof the art. to
the specfatpp i 56 FRFAIE] JHmsent Sager tt{)_.rmbe%i e epha i sl plura
referentd 8leds@hdRonbdx2BRGFdicRRks BaREviBerein refers to a group
containing from1 to 24 backbone atonms wherein the

[0021] ‘Barowghontthisrpphicasions weergpeisatecns td i raised. dhe disglesures of these
publicat%o:i!lg Elg ﬁl‘g@l %gﬁregésaﬁﬁ R&Sod fngg['h?ltatéﬂ t&?bﬁre‘ﬁ@@in@o thid %@E&ﬁi@g in order

roups herein c arn omlto 12 b bone
to moredtilbndescriiexthaphiesf dfe dut tarvdiddthigiowepton pataimde, but are
ot limted to, isobutyl, t-butyl, isopropyl,
1. Defingdens; p oy CH3) CH2CH3, - CH2CH( CH2CH3) CH2CH3,|

[0022] THHRAINZE6AINBN2 EHBed her€ii2EIRE} GlEB)UD cantdiritigefrbinkieto 24 backbone
0023] The term " unt%) anched"” as used herei.n r.ef ers to
atoms vEpeigin 4 DRRKHORF A0 BIOYP EORIBAS RO BRATG SUBRTfLS branches from

the maitIEHE iPRefbREd DARMREBRUBH REBinRbnbh e dh 4P 1 PEARBOS: dibns
direct line. 'Preferred unbranched groups herein

Examplepofitainshéd gronns inpludg byharr Betrlimisaddasisobutyl, t-butyl, isopropyl,
-CH,CH,CH(CH3)CH,CH3;, -CH,CH(CH,CH3)CH,CHj3, -CH,CH,;C(CH3),CHs,
-CH,CH,C(CH3); and the like.

[0023] The term “unbranched” as used herein refers to a group containing from 1 to 24 backbone
atoms wherein the backbone chain of the group extends in a direct line. Preferred unbranched

groups herein contain from 1 to 12 backbone atoms.
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WD 2004/ 089925 PCT/ US2004/ 010399 [0024] The term
"cyclic" or "cyclo" as used herein alone or in
w@oooiosmes on refers to a group having one or P@F/ES2004/010399
- Gl 0sed Fi ngs, whet her unsaturated or saturated
[0024] TiessesSiyotc rarr g:scl@’fasms@hh@em@loni 9 BEORIEHIRLOR TS fo 2 group
ref er abl m 3 to
naving R At b R WA ALPary s poos i 14T o
12 backbcﬁfélﬁhﬂﬁvapﬁf@ﬂﬂy 3[t@056c}kb25h@atbmsm saturated" as used

h f t [ I
o021 S il 298 BELS, Sy B ke

[0026] ﬁ{eqa% ‘BRpLESORWAL MeciB ¥aeRhes zafu smeterm ﬁﬂdllgﬂ@uﬂsnce bonds of
ncl ude, but are not limted to,

the baclqbpp@ﬂom A aﬁiﬁ@le@ freothpiagomg. é?@ﬁqeﬁenrﬁgveteéélw €% ﬂfgsg{lg%/tgq ghgups
mclude,%\ylt e %& lﬂﬁftgda ;16%%:}%1%0? %&D&‘rﬁlné’\ﬁﬁrtﬁe fke.| east one

ence adj acent backbone atons
[0027] Tise tawi “atshtacheidl at osedtheesin mfosto. 2 Rewr whenehlepsiene available

valence %gﬁttt&rotag ur@i%jﬁﬁ Lal e‘?ﬂ% Esonlf(l)g gttaoﬁgcl %do refrorb&nsgﬁgpr@ﬁetntatlve
exampldsiof @nsahR B brofpeint wae buakre mb’alﬁmﬁed tas- CEI‘szé:deEHFQI‘h phenyl,
refers to an unbranched, branched or cyclic

pyrrole pydthe Ek§-bon gr oup, whi ch may be substituted or
[0028] PSS t‘éhﬁp‘ﬂ%@@" as %@é@l HMadif Perém Y wibrahcRéds Branthed or cychc

unsaturated, but which is not aromatic., The te
hydrocaalhinggvantp;, whichmdyeye suhgiituie or wnspbiited apd wisy, may i sgfyated or

LeBicR i r ROs@Ralipha
unsatur?t‘écg‘%g ﬁfj‘}? osyn%? %I}OH%% eﬁggggloﬂg}hgg fui)(Eeerlqhy drocar bolr?aérm
which cb ?K&lﬂﬁ@ger{ , 282REn, Ehutt @pimiphoeuationts repacisgenssmeir carbons of

ers :}411% an unsaturated cyclic hydrocarbon group

thehydwavia% honeye| ocalized ir(pi) el ectrons, which may be

[0029] ? )Lrht bRt O asRSHRGbih réfeRdo ard iisatuedted cyatio l’[’ﬁ(ﬂmCarbon group
urther includes aromatic groups, which conpri.s

having mmmamdomm elpctamsmyhleh enam be sihsHEtr FBADSHRiadnEhe term
aroma‘uf: ﬁgh% uggst aggli%gt?on upsI gﬁpﬂge ?{1} ﬂ aﬁ%lgg&&lﬁng one or
more cdrbtis oY the Hytfoaaipbn bikbinh. Eydxmples tsf)anomztuygromdmﬂh@e, bittkase not

030] Theterm s tltut sed er fers to
11m1t€d5? gheivp mReithygthamy r%’r@"ﬁifﬁ'ﬁ goﬁ(gzoél an {hﬁ é}?{g at ons
[0030] ﬁ‘ﬁgﬁi‘rﬁ dsJ‘tfs%e@” ﬁ@ﬁsﬁ@ 'l‘lef?:[n &HHrd Rkl goliehfirgadnerdr amde hydrogens or
aced further gfr oup Preferred Su&’e; t ed
other atgms upovied rﬁ@nha @arborswm @h@%roaﬁownéﬁa? pdm ﬁlﬁﬁ%‘tgmup
Preferreg\rﬁgl{@w%gc? %lioﬁgse]%ér&n ds%%stlt ﬁ’%ﬂhto'ﬂ@ﬂ% fve, ﬁ{bs%r@ﬁl‘éﬂl}t &he to three

S IS not e whereas an atom
substitubhs NATBIOE withavo tubstitsertistsidensed with §didewerreas agyptorp piith more

than thR E@&g&gﬂ{qg& Iq@ﬁﬁéggg?lgs’ﬁgpb%%% ira]t(l:ve eF< olte§I gpéu%h S%Itl%ﬁts include,
but are B51AHRTed t8hkpatic 3tdt@BYeremalckyraips, alla}‘ly:ilkerfyll letliqwlyl aryl alkoxy,

halo, aryloxy, carbonyl, acryl, cyano, amino, nitro, phosphate-containing groups, sulfur-

containing groups, hydroxyl, alkylcarbonyloxy, arylcarbonyloxy, alkoxycarbonyloxy,
aryloxycarbonyloxy, alkylcarbonyl, arylcarbonyl, alkoxycarbonyl, aminocarbonyl,

alkylaminocarbonyl, dialkylaminocarbonyl, alkylthiocarbonyl, acylamino, amidino, imino,

-6-



hal o, aryl oxy, carbonyl, acryl, cyano, am no, nitro,
phosphat e- cont ai ni ng groups, sul fur- contai ni ng
w@e@ups992hydr oxyl , al kyl carbonyl oxy, aryl car boPgT/0%2004/010399

- -« -alkoxycarbonyl oxy, aryl oxycarbonyl oxy, . al kyl car ,
s ﬁmp,arbyoxﬂﬁuyeoaélyﬂaﬁﬁaﬁzﬁnﬂuamrgﬁwgﬁ%ﬁﬁythemcyc?yq Msirs,
heteroargll, &%Iflg%b&%:oa %ﬁllc kﬁﬁﬁl@ﬁ@nﬁg Qﬁ(‘irgﬁﬂ}’ﬁmdate cycloall\;zl)l

ocar ony acy am no, di no, 1 mno -
cyclo ak?@@l%bﬁﬁQtﬂiﬂﬁyBﬁfﬂdJWlll’O@tk@B 99_/1c@lbdny1 pml@kylg&rbvth, 0,

arylcycl(taagl:(ﬁga% bo yI 8?}?11 yI S %thmyh ez[ glﬂgglgﬂﬁlpﬂdspmnyl

ary1phos?ﬁe;ﬂ3ﬁf %ﬁa&y@ﬁosphmﬂ se v gasheaplsphomsl, eryismiﬁmylmymlg@sulfonyl
at cycl oal ky cycl oal kyl car bon di al kyl am no,
arylcyclmnyylw@mwapwlpmatm ﬂ@%&%subsgmoaﬁ ﬂ‘%{ Xr bonyi

ar Ihere®d b that d t have any further
D I G
goupsmﬂmhepMMmﬂhonyﬂmhuﬂﬁﬁmxh 9Iphosphonyl

[003Z] ’lg-l.e{;{:x%?/ 3{)#’ %ﬁ@ﬁgf@lﬁa?y e é)r %b{tﬁﬂ%%ﬁ }}‘o a branched or

unbranchSIYBatiiated alifhdtio @fc&lpf Re;ﬂastn’eaubs Bxamnl@scnf gllth gpgpg)mclude but are

0031] The t bsti t.ut ed"”
ot g AR oo S S g B Bt s
decyl, te@x%&@c@h?lgxatdlg@ﬁeél&sﬂr tebdfssl/l dndttRéllikder ef or. [0032] The
"“"as used herein alone or. in conbl ati.o

(0033 et 20T RSt lone A PERTIRTGIoR G i & e or
unbrancg?d ﬁh a‘i‘urgte? Efgﬁﬂu% g%ﬂg%%&'iﬁg{g' aY Fer%ﬁiﬁgg'@{ng& r%éeﬂ)ﬁﬂl Byible bond
which neiyfoybur abapr stgyfé pointsderanhy bhaim Rﬂptejztntauvg@gmpplps of alkenyl groups

intude, i aadel i B s eRl aeiendhkend FUR R o5

[0034] ifﬁlaeteﬁﬁ Fkykan¥ed hetéin uma ohﬁf@lmbnadtlon gefars to @ branched or
onbination refers to a branch ra

C i«% b cng) ?ﬁp&e léond which
unbranChﬁh ansptureied abiphapm groue @?%@Blg@é é‘i%]ieﬁ 8’&‘ g
| d benbtiVB ¥x & ofallky@dRy groups
may oc g B e b cemt at L Ve XAl 5
include,Gfut aleloehlpinitert U’Uﬁihynyﬂ,rmbmdlefl prperyh duhisyl, bpwb&e%@y and the
et henyl, E- and Z-pentenyl, decenyl and the |iKke.
like.  0034] The term ‘al kynyl " as used herein alone or in

[0035] CRYRER &hrdyPThs ngddeieseih aloae br mreotnbthation refierd kemebstdtuted or
unsaturated aliphati

e e PR St SO0, 08 1 LGB 008 i
cyclic gﬁ%@g | I@ey?x% bithtid RRGplch 8f &HREBup ﬂﬁﬂﬁ@@ o0t 4t hmﬂlrﬂlxahpj @enyl,

I'kyn groups include, but are not |im ?1 h
benzyl, abphyimyl) benpylubyenyylyl piyesmar s@y]yl pbm%m em%é?nzene tiyl and the
decynyl and the 1like. [0035] The term"aryl" as used
like.  herein alone or in conbination refers to a substituted
[0036] Phe term “alkoxy” as used herein alone or in combination refers to an alkyl, alkenyl or

alkynyl group bound through a single terminal ether linkage. Examples of alkoxy groups include,
but are not limited to, methoxy, ethoxy, n-propoxy, iso-propoxy, n-butoxy, 2-butoxy, tert-

butoxy, n-pentoxy, 2-pentoxy, 3-pentoxy, isopentoxy, neopentoxy, n-hexoxy, 2-hexoxy, 3-



unsubstituted aromatic group, which rmay be optionally
fused to other aromatic or non-aromatic cyclic
W@e@ups992Repr esent ati ve exanpl es of aryl groupBCT/US2004/010399
[ r | i nzy
hexoxy, f&ﬁ‘{ﬁ%@en@g% r%@y ] nOéJy Fl&{%meﬁ%ox? g'xr—]lgn{orb{l'le?g)r(?, clhloromethoxy,

dlchlorqﬁtwhite:tyhgddtndﬂmmeﬂm;ay benzenet ri yI and the |ike.
koxy" as used herein fal one or

[0037] 0039 Th@ﬁy’ zrésfmUéP qr&lnél}f)ngpkm cor@luaéwpe to gg Wh?pup bound

throughgrsﬁig&teﬁhmgil dittek @HBdpea single termnal ether |inkage.
nmpl es of al koxy groups include, but are not
ey or Gk

[0038] Therﬁeme chalegenehl a9 useil Iimreip elepe of EropbapERy refers to
fluorine an L&ﬁlﬂffﬁﬁe “ééb%ﬁﬁﬂe “Fh® 15('11119 u{”o%%’d asthilg HAF’XRB resentative

nt oxy, pent oxy, 7sopentbxy, neop OXY,
examplas olﬁ hado xyqup? ittebrdebnt a® no?hh’i@e&ﬁﬁdﬁl@ﬂﬁ@eﬁﬁmdo bromoacetamido, -

. PCT/ 04/ 010399 hexoxy, 3-nethyl pent oxy,

ldoacetmﬁ%%gﬁg?ﬁ%‘?(y, di f 1 uor omet hoxy, trifl uoronet hoxy,

[0039] T tein0 TRk X6 usedlha biarcomBinatsy ref@f t 4 groghtiar mamﬁbbcah)é or more
0037] The term "aryl oxy" as used herein al one or

atoms 0%%\%1%% gihex féﬁ%?agb%oréwdmgw Rperspntabrramples eﬁlgﬁﬁera groups
include, %'uf‘ﬁrle ol IRh RS/ th@%@&ﬂs'tﬁﬁf égﬁaln[hggﬁloﬁﬁﬁclh%@ but not limited
hal ogen, hal i de™ or " as use herein &l one or
to, nitrogem, emnmiﬂlmdrpémmhgnm fI uorine "F', chlorine "d",
8 -
[0040] qu]érgihn {g’{;ciy\t;lee ggej{)l(%ﬁ hf:llem refe@%no ogygfrl% pS F%)]Ig?lnl(ﬁlg,a }}g’ltjetroatom.
Represeﬂn’&vm@danipiemofhﬁterb@ycle:shhc:ludmbmia@m&dl,mltudaﬁqgmdtrﬁm@ﬁadme
doacet am do and the Iike. %(?039 Th term ero
Pynmldlﬁ?% BIRS, RIRSER e T PYRpifigons jiRgpme me
thiomorpHbEintl d8go18 1Qiiold RARlazcM, iEzoRf teﬁﬁh’ol@'f@ﬂéﬁ NBenfd @A, dib@Bofuran,
car bon or hydr ogen. Repr esentative exan‘pl es of hetero
thiophengy Biggsle, bamepthiseolefenzeneeolpdrenzathippkeges auinaliteseoqyinslips
g, but not limted
azapine, %Qﬁﬁt%?@?%ré@%aﬁb%&% ggltaﬁgpéﬁ uﬁhéajlﬁk phosphorus. [0040]
[0041] THea¢ermefaarbohgl’er b@aylndxg" asssed bedtirndom or in edrabisatiom rafers to a

cyclic ro cont ai a het er oat.om Re es ntative.
group thSnlfns GHRRCRTE S Bl 13nd R LSS BMe exiEBEEBF Bofibd Wi
contain 4 €arb@il {rdiude, bup hip@bREnited to, MEhyaesli RE forRiyld) datdnBe(i.e., acyls),

pi perazi ne, pyrrole, pyrrolldlnon (p yrrol.idine
carboxy G- f-neAtboRYIR)-GBfgsHbE- #BIdoPnRes (1P BRidER) esters, anbydrides

and the i dazol e, triazole, tetrazole, furan, benzofuran,

di benzof uran, thiophene, thiazole, benzot hi azol e,
[0042] Thergroxaeniless usehhetiniabymh oné comliimesion mefersite @ guiupotiressnted by
CHZ—C(ﬁf(E@)BeWhere }sha(r)l%}/lpﬁatw ofr oK 19 %poz gpyranone an d the
[0043] The term “cyano,” “cyanate,” or “cyanide” as used herein alone or in combination refers
to a carbon-nitrogren double bond. Representative examples of cyano groups include, but are not
limited to, isocyanate, isothiocyanate and the like.
[0044] The term “amino” as used herein alone or in combination refers to a group containing a .

backbone nitrogen atom. Representative examples of amino groups include, but are not limited



[0041] The term "carbonyl" or "carboxy" as used herein
alone or in conbination refers to a group that
W@ otagess a car bon- oxygen doubl e bond. Repr eseanSme4/010399
- -« weXanples of groups which contain a carbon |ncI
to, alkylominog dielkyéseming, rrylainoodiagiageing.ddeylqylagino, f%f/ §5ly ammO

arylcarblégqtﬂ%rgx%so édjrbeﬁn%ll 3&&'(1? }md th%"ﬁ'kp oxylic acids (i.

m dos), imdes (i |
[0045] TlﬁB téﬁhs) phoelsltaﬁaf—eqntzamhg @rqudéas used etehereferkle. 2 @@M@ﬂﬂt@ﬁég at

eastonf BhPSTPY OB AR AD PO oRaRt B By A AT O gt

11m1ted@ bﬁosﬁﬁblﬁé h@&ﬁbh&pﬁhﬂcﬁﬁ%ﬂo@pﬂ[%@s ﬂaﬁ&b@ﬁimdéh% phxrsphmos
c ano, cyanate," or " e" as_used herein al ﬁ@ﬁngs

PhospthYlS»l nhoaﬁwlwamqwh%@mf@wﬁl@nas EhPHHARY eGP IR R

phosph%g{lg amlf%&,grﬁéent ative exanpl es of cyano groups include,
are not Ilimted to, isocyanate, isothiocyanate

[0046] Finecketrh ésulﬁlkeont@mng]roupﬁ @s peadrhereimieofis toasgroup EOHERIBE A sulfur

som. RGeS R PRI vo Rt FEpy aah sl SIRUR TGS, Slnides

sulﬁnylg%g%ogggggspgt%l gﬁiﬁms lmdthahlea not | | m ted -8 WO
US2004/,01039
004! By a4 < et APyrausphdeseried

t oW SRRRARN SIThPnot oBE] Salrha Y Bet GedlinBingt h
even 0urlel Jalo and t%e Ilﬁhﬁréo o 0045] The ter r;mwn mancesw o

said evehpiogshens@neaschisand gistpens prheggsit Qg@dloh dios praoprls. dhephyrgse
op’uon%l su%g[&ut%g gfkgt ﬂ‘{x%s g{a’t the%ﬂiﬁfi %19[16 nﬁg rn@f‘@e ﬁb&ffhﬂe& and that

OXl eprese xarr‘p es I ncl ude,
the desdi)iptloﬁi‘rfehfdeﬁ both nnsubetituted ,a]k[yhms'kﬂﬂqd iwhegecthers is @mbgtymum C

[0048] Pﬁ%@ﬁﬂ E‘r&] Q %tﬂg ‘ﬁgﬁ% gflgllbeﬁ%ed t%ﬂaocromp%ﬂgég) 612‘8@ or
composﬁ’ch)‘ﬂscﬁ lji?cfv@d&d' HRreil) %’B‘iﬁ@@ ElﬁHMEmﬂiﬁRﬁlﬁt of thé oanﬂsnmmdg@sdmndr

the |ike. [0046] The term "sul fur- contalnlﬁ ,?
composifipacio heviderihe deserpd rasplt.al g ean) 2RGRRIAPHITRG 4 Iqgdgplndin on the
partlcul%.I &ﬂpo@%’ ?éa%@f(?f]y y Meﬁslté M&ddistadmbMbirA08 aR@the like. Thus,

sul fenos, sulfinos,
it is not&lhiwfyls pyssihle BudpEcisy arswattd‘ngibcglvetamogst 7 Hﬁ\rv@%sanalﬁﬁm?ﬁ@e

effectivg §’é’8”ﬂ&? AtH; q‘?gh Rite r m nf E%eorg g%lg'esé( 81!9 rrllttﬁg% escr | fe instant

dlsclosﬁ&’ ﬁﬁhg Qﬁly%ﬁtﬁiémﬁpaﬁﬁ@tamy or may not occur, an d t hat

descr.i pt d t
(0049] She torm DI S8V B rioR e Lel RharRie i T
compoﬂi‘xl‘a%( fré): tsemp%smbﬁkeasﬁﬁém her&@fdr@ﬁ@étﬁt&d puthedel Suitapility for

nmeans that the alky gr oup or may not be .
the statsupspose maydealstbrmingd by one of ordinary sk111 1n the art using only routine
experimentation.

[0050] The term “hydrolyzable” as used herein refers to whether the group is capable of or prone
to hydrolysis (i.e., splitting of the molecule or group into two or more new molecules or group).

2. Compounds

[0051] The present invention provides a compound, which upon cleavage of one bond of a

quaternary amine yields a compound of the formula:

9.



t he description includes both unsubstituted al kyl and
al kyl where there is a substitution. [0048] The term
w0 edoiegtoeye anount,” when used in reference toP@EI/US2004/010399
compound, product, _ conp$S|tion as provi ded herein,
means a sufficient ‘e@ount o' t he conpound, product or
conposition to provids iRed result. The exact
anmount required wll [va deprnding on the particular
conmpound, product or {gogplosi tilon q§ed its node of
adm ni stration and t | KEZ, Tha, ° is not always
possi ble to specif n exact " efl ectlve anount . "
However, an appropritate effectiVe anmount may be
determ ned by one of ordinary skill in the art
i nformed by the instaq¥h?ﬁh§§§osure usi ng onIy routine
experinmentation. [0049 e term"suitable" as used
herein refers to a group that is conpatible with the
whmemconpounds products, or conpositions as provided
eln r the stated purpose. Suitability for the
ﬁﬁ? ¥e may be determ ned by one of ordinary
skz | hnd B, lha@,eadgnﬂz%f@r@op@l y routine experinentation.
[ 0050] The term "hydrol yzabl e" as used herein refers
t oRpnAit Reind ?H?@d@ﬁ]d@[ﬁe Hsonii@p@lb{ sbgiituigd apiplmtie, optionally substituted
hydr S I e lecul e or
- o%ﬁ}?ﬁ&% qralolgéﬁ) Al ?(gr}g egcgcy%ir% dr.’agu,pa)rr.uno,é).r, ard [REP together
Conpd@: frdw 4n0pSidhallfreebgiteseotcliatipkatici o pp ey daisstiaited aryl;

oy 0 Aot 0 DR Byae a

V@Z&Mﬁﬁ@@ﬁﬁdéﬁ@?jhﬁ& Qﬁ)ﬁbﬂéﬂ@:’sﬁgstltﬁgd lepﬁatlg?bptlggallly s%tuted
ound 2) wherein, A is ‘benzo;

zz . ﬁavév&gﬁaw eyarabéygaehoxma ormre nr%etmd@p‘_em empptyonally

are Wbsﬁﬁﬁéﬂ@érbé&c%%bh&ﬂ%ﬁl?gul?s'ﬂ'ﬂﬂ&?ﬁété‘roar?f?t ional l'y

substi t ut ed
Preferably, cleavage of one bond of a quaternary amine yields L'Y294002 (Compound 1).

[0052] The present invention also provides a compound of the formula:

(Compound 3)

wherein,

-10-



aryl, hydroxyl, hal ogen, al koxy, heterocycle, cyano,
am no, or, are taken together to forman optionally
w@aipsnswes ed cycl oal i phatic or optionally subseCT/USm®A4/010399

I epresents H, optionally substituted
alﬁﬁﬁ%% %ﬁ %d optionally substituted aryl; and R4

ang, Bad Zsegradantylae 8oeoH, optional Iy subst i tuted
allphatlc optional ly substit ut ed aryl, heterocycle,

ar W1 agR2 wdepsadsntlyge Happiionalbe subsiigtedialiphatis, omsiomallnsubstituted

opti I t 0
sﬂbs?‘# uftl9e/d Oﬂgtq% dgg#yﬂ%gox&eﬂﬁéer?%g 8ya?libeavg#g;); e&gélje ¥aken together
bond toffora fqlmiﬁemiar éylbstltuﬁaé cyoleilthat[c\fﬁ%ﬁ&ﬂaﬂ(y@obmmneﬂjaryl

005 The nve. on al
o Bt 7 APl Sftts Rh e, F B SE ihed et
R 4, B R{ faaemeatddly3ye Hnh@ioahiy sub@t&uﬁé@aﬁﬂ%bqgﬁ%ﬁgﬂy substituted
PCT/ US 004/010 99 Ring A i's benzo;
i nde fEAdEEPSYClE BYEXYy 096 OXt¥ 0T ARF tEEN tRESE}SE HRIPFEIA) opfienally
H  ophbeinatd Het&H@y%tlé Mp%enaﬁiy saﬁffﬁated h&%ﬁ@f‘ ahky
substituted aryl’ dr oxy ogen
heRerapespenteH, @g,tmmelly arhsh@ted@ﬂlphaﬂceom@h@liy subgt@uhsé raryltagkoxy,

f t I t |
o AR AR SR LS YA LBPSb i
optlamgﬂhgzgmhsmuiuted al i phati c, and optionally

substituted a R4 and R5 independently are H,
op?r%%ﬁef’ a&ﬂ'%értgr?‘&ﬁ ed aliphatic, optionally

[0053] 18 WRpsdferrddt @sbodahdtt, CHBPAMAE YS! oF atheq{rh’sjeﬁ?(ﬁ‘werfﬁ%ﬁ BRYoseOT
are taken together to forman optionally substltuted

compoumftstvnéhe&wé%emag AgBy iseplstted remiibe Bioup eensirting pbte follovengt
R6 represents H, optionally substituted aliphatic,
optionally substituted aryl, al koxy, carboxy, am no,
het erocycl e, aryl oxy, and optionally substi tut ed
therewith a

-11-



targeting agent; and L represents a |inker group.
[0053] In a preferred enbodi nent, Conpounds 2-3 of the
w@em@gmesno2i nventi on are those conpounds wher ei PCT/US2004/010399
R-Ring AR2 is selected fromthe group consisting of
e following: -11 WO 2004/089925 PCT/ US2004/ 010399

II \ | W
i I\ @
GG

/1 HOU and b- o

I n~a preferred enbodi nent, Conpounds 2-3
of the present invention are those

[0054] In a preferred embodiment, Compounds 2-3 of the present invention are those

compounds wherein, R4-N-Rs is selected from the group consisting of the following:



conpounds wherein, R4-N-R5 is selected fromthe group
consisting of the following: -12 WO 2004/089925

WEDASRA04/ 010399 N~/ OH O no <"I- FNON N OH@/T52004/010399
FN <Vx n CHO (r) OHN- N th-l N~~P-:~HHNOOO

N O \ N (r) N nd NH2 [00551 In
/%:ﬁpo nds 2-3 of the presen
ventlo a hos er
up cons fo Io : V%i j
2W/089 25 P /O 0 9 cI

mRslzasing %h\ %&
RSN s OX n ol n O W ape

/o A | i
A O S e e

[0055] In another embodiment Compounds 2-3 of the present invention are those compounds

wherein, R is selected from the group consisting of the following:

-13-



OO0ill, OO0 NCS[-0C OO0 OHCH3 -0 OS(r) po
pO-HON ONCS O- NCSHOOH ~0Fo ~1OH 0 1-0
WO2BPIBH - FGOH OO C ON ~y C OH V OPCTOUS0GH10399
HOHOH~0 OoH 0 Nv OHONJ NOO F-ON 0O 0

-14-



OH-d and FO ,-,,,(OON OO0 O -14 WO 2004/ 089925

PCT/ US2004/ 010399 a. Linker [0056] In another
wepdvaasayent , Conpound 3 of the present inventiPCI/ESM04/010399

t hose conpounds wherein, the linker group is

Aydribkerzabl e. The |inker group of the prodrug may be

[0056] y%ﬁ)\’lﬁg el¥odiRBAY OB bkl ﬁ@ﬁ’tﬁ@ eSnt b iho@compounds

sI's under phyS|oIog|ca condi ti1ons including
whereirh u;lte lmker grpupnsthefdroﬂyzab]aqﬁ@dug(engnglp of hagradmg ey h@cleaved by

enzyma%.r; c C?Y]aéb o}' e¥er§)l)? bgﬁé}gﬁﬂ gl uBijﬁ; gﬁ%ﬁlgl%élggﬁ ogglﬁlgﬁ%oﬂn%lﬁglifgé)ut not

limited g, aﬁu&{?aﬁqnldft?@mlﬁlhamg arﬂlmlﬁismaty@elﬂl Ebfnpbulfd:ﬂ tI(he ratbofihyd#8lysis of
hour hal f-1Ii SIS 7 term .

the link Qv REABh I ogcal S R ¢ PrefeabBy S0 GOt Pl o

about 49h9MKalfSiseapabl e of or prone to hydrolysis (i.
splitting of the nolecule or group into two or nnre

heWydyplyekl es or groups due to the net insertion of a

[0057] ’fﬁé %g‘n Hivd Gl%a[%? ”aﬁts ?ecf l?efnﬁn ‘P%ETI‘E‘ Hhetﬂxeﬂh@ bioSip Ma&_ﬁ%}é %gor prone

005 e |1 nker group
to hydroims gro amilttm&of thamomul@ym lgmu}vmq twe oempqu walekyles or groups

due to tﬁ%%eg ari%%;@%{q of %{ H‘fé’l Fh%(f%%g Flfg a rateI Sﬁg&tﬂrhrgmﬁ{e hea?ﬁ life t%48 hour half-
lift. R -Z4 R6 wherein, Z3 and Z4 i ndependently are S or O;
[0058] T gﬁd@% %%?a?n%;nwpat@a%%grdrpb@%% %Zzymatlcally cleaved to

yield Coapiad anrﬁi hréned aABb@nfht, RainkMsehy Biof t1Rf fofrigal | Nker
group of the prodrug to yield Conpound 2 is presented

in (Scheme 1), wherein ZS and;g4 i ndependently are

each O Hydrolysis or %%HE{IC cl eavage of the R6
ester yields a heni am Ra collapses wi th

wherein,

Z3 and Z, independently are S or O; and

R; represents -CH;-, -CH(CHzs)-, -CH(Ph)-, -C(CH3)(COOH)- or CH(CH(CH3)2)-.
[0059] A representative example of the hydrolysis of the linker group of the prodrug to yield
Compound 2 is presented in (Scheme 1), wherein Z; and Z, independently are each O.
Hydrolysis or enzymatic cleavage of the R ester yields a hemiaminal that collapses with
liberation of the R; aldehyde, thereby generating Compound 2 comprising a free tertiary amine.
Both R¢ and R; can be selected to give different rates of conversion back to the free tertiary
amine. For example, increasing substitution at Rg or Ry, or a combination thereof, may increase
the stability towards hydrolysis. Furthermore, electron withdrawing groups on the R moiety
decreases the stability. In addition to the varying of Rg or R7 disclosed herein, additional factors
that may be vary the stability of the quaternary amine may be found in N. Bodor, Journal of
Medicinal Chemistry 1980, vol 23 #5 pp 469-480 "Soft Drugs. 1. Labile Quaternary Ammonium

-15-



i beration of the R7 al dehyde, thereby generating
Conpound 2 conprising a free tertiary amne. Both R6
wa@pa4BF99ean be selected to give different rateBCDIS2004/010399
conversion back to the free tertiary am ne. For
Salts as Sa;ﬁmpinmmmmalséasdﬁ?gBsmhgatetauai dourpdl oRBhaymamuticdrSciences, 1996,

vot 85 4§ eyl srgereor I e et hotfe By et cui ng

groups on the R6 noiety decreases the stability. In
addition to the varyi NG~ R7 di scl osed herein,
additional factors that nlggqbe vary the stability of
t he quat er,nary am ne may pe fog,_md in N Bodor, Journal

of Nkdj ci naIR Chermi stry 15? ol r23 #5 pp 46@ 480

" Sof t .o Labi [ ni um - 1% V\D
2004/ G899 ‘9-' 004/ 010 2kt as *Soffto

Ant i @A cr obiRal 8" and G Be/oui | | &t& et al; Journal of

Phar maceut i cal Sci ences, 1996 vol 85 #6, RR&20
the contents of which are inc6PE8Fated her &i xy'Bac'd
reference. SCHEME 1 R2 Z, R2 Z R, R6Hydro|y3|s\ R,
| j O-H+ ZzRIN R7 szeﬁian';gusca%r;gzl}H(r) R R aRER R6
hem am nal carboxylic acid spentaneous conversion 1 Z
3Q+HRI17 NRSRRL 4 alzdehyde Compound 2 or

R

aldehyde
Compound 2 or

ketone

c¢. Targeting Agent
[0060] In another embodiment, compounds of the present invention are those compounds
wherein, Rg further comprises one or more targeting agents (T) covalently attached thereto.
Targeting agents allow the prodrugs of the present invention to be delivered selectively to
specific types of cells, tissues, organs or extracellular structures. As discussed above, treatment
with Compound 1 (L'Y294002) suffers from poor bioavailability, rapid metabolism and side
effects because the compound is not tissue specific. Therefore, it is highly desirable to limit the
location of the drug to that of the area of treatment or at least prevent it from reaching the tissues
where if can cause side effects, and to ensure that at any particular time effective, but not
excessive, amounts of the drug are used. The use of targeting agents may allow the prodrugs of
the present invention to be concentrated at the site of treatment rather than evenly distributed
throughout the entire body or to be metabolized prematurely or excreted too quickly. Once being
delivered to the site of treatment, the linker may be enzymatically cleaved or hydrolyzed as
described above to yield Compound 2. Moreover, the use of targeting agents may limit the

dosage required to be administered in order to achieve an effective concentration of the drug at

-16-



ketone <c. Targeting Agent [00601 In another
enbodi nent, conpounds of the present invention are
\thmmm&vmhpounds wherein, R6 further conpri seRCDN2004/010399
: tar n oval ently attached ther
e sie J2F S SO 00 OB L SOUBLently, Rt Lached Lic Lo,
even altbl’ih‘dﬁw m@tﬂo&ﬁofﬁﬁnﬁiﬁéﬂa‘ﬁﬁﬁ arborasl t8 GLAIMR] 2 etfféctn%oc%ﬁbédt&tmn of the
ypes of cells, tissues, organs or extracellular
mﬂgai@?ﬁﬁ%?ﬁ?%@nmﬁs di scussed above, treatment with
0061 ‘E"ﬁ’é B i :
[ | ] | oa%ﬁqga;%elﬁll %%@%ﬁ%’ﬂc@x‘e Etg%l%? Iio; %@gﬁrﬁ%un&s of thF present invention
via a coperd bsrd whmhcwphmfnninadsbythhdsdssmledlﬁgem ﬁotdlrnlted to, a
si r abl i
muctcopfi3E BF pEFoppnle Sunt oy drebiSe bt b ety Pt wignan
electropﬁihc@ir nh&ésphilpy @Wﬁespéctfvé DTblﬁ gRaikag the tissues
re if can cause sid fects, and to ensure that at

[0062] Iars)ye sapedigsnte! the prsscat m@%rttmecorﬁmuq%? -3 oftemresappinvention are

those coﬁiﬁ%ﬂﬁﬁs&vﬁgrelﬁ rl@é HU81cAEE FHREHe orb 'ﬂﬁ UI‘ES?SUQ% of M qgﬁdvﬂﬂg
agents may allow the prodrugs of esen
invention to be concentrated at the site of treatnent
rather than evenly distributed throughout the entire
body or to be netabolized prematurely or excreted too
gui ckly. Once being delivered to the site of
treatnment, the |inker may be enzymatically cl eaved or
hydrol yzed as descri bed above to yield Conpound 2.
Mor eover, the use of targeting agents may limt the
dosage required to be adm nistered in order to achieve
an effective concentration of the drug at -16 WD
2004/ 089925 PCT/ US2004/ 010399 the site of treatnent.
The use of targeting agents may also allow for nore
i nfrequent dosage or even alternative nethods of
adm nistration in order to achieve an effective
concentration of the drug at the site of treatnent.
[00611 The targeting agent are preferentially attached
to the conpounds of the present invention via a
coval ent bond which nmay be formed by met hods
i ncluding, but not |imted to, a nucleophilic or
el ectrophilic group of the targeting agent that is
covalently reacted with an electrophilic or
nucl eophilic group (respectively) on the linker.
[ 00621 In one enbodi ment of the present invention,
Compounds 2-3 of the present invention are those
conpounds wherein, I5-T is selected fromthe group
consisting of the follow ng: -17
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[0063] Targeting agents which may be reacted with the prodrugs of the present invention
include, but are not limited to, carbohydrates, vitamins, peptides, proteins, nucleosides,

nucleotides, nucleic acids, liposomes, lipids, bone-seeking agents and cartilage-seeking agents.
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OO OOT Oand 0O [0063] Targeting agents whi ch may
be reacted with the prodrugs of the present invention
w0 p@kigh?2s but are not limted to, carbohydrat eBCT/US2004/010399
vitam ns, peptides, proteins, nucleosides,
The targemg ehi masslsaiard Bolcalevdsch ik bposidivestecenitgsiing desired tissue and

L R A

such targ%)ﬁg absn®s iRClude, Bl £6 UbElinAkdCD, dlszebﬁidmfhabbmd tar pm@ﬂnenalr in
désired tissue and optlonally transported into

benzodigepine W@ﬁOﬁSéEEBﬁ)d}f@%?ﬁW&ﬂlébPﬁH? bLibe bR P ey amples of

I ﬁ%? t
won RS AP L8 puasinen s o

"Penphdmﬂmmmmm B.emm;inm IigiBmRyn Gorisgaies fonPefential Selsptivg Drug
Dehverydtlo ﬁz@a ﬁlrggol 2"r téxgegrrltggtg rc])%%hlcﬁ 1§%{}§$r§t%d %Sr ref@féflae

| SCcusse
[0064] @S%Qﬂht%aﬁ@mﬂ&emt_r@%_ ,usvdhs tﬁlfgptlmg)&&ﬁ’esmude but are not limited

ri pheral Benzg zepi ne .Recept d- Mel phal .
o s RIS B0 pLTE Co Pl SRR U . v
capaclty% 8id @%fa@e—rec%ﬂ'i@rs CRYreRhiSH RS exWhiptdl of Ftatedibor pay bd edd as
ref erence e resentative vitamns t

targetlng)geubenphgb b@t@g@@qt ﬂ,]@n@gé%tfghq 36dq, lj@lguc #ads p&q:r@pq,}heiutamg acid,
and fola{e re?_n&);eo? r{d:i)né Jt@ﬁcﬁh@s sudh Eéatg%rﬁo}r té?fns dlﬁﬁﬁ‘bfgla@és fgﬂ%ydﬁofolates

enconpasses I C aC| derivatives w't
and thelﬁdtﬂ.a@ axtdydﬂiemzb am?dbgsll Othef sliablefoletce predplote MRaloge inshding b not

f f
L

hydroxyffél!at'e rﬁeﬁzaaéh'a%gs Ehlcﬁra@ﬂcﬂeﬁ@imﬂt}&ip‘tdhnaﬁ iBcieazamadhdpodrat, end 3'5'-
receptor-bln teridi_ nes such

dichlorog g h-1osei ey e Gy IR R kR By o g of
con;ugagf}éﬂ%gﬁgulml fos EI% lsuft4blé ﬁ)@'cgvafléhlt %&%nﬁﬁﬂofcgfnﬁblﬁlds of the

ogs | ncl I ng, not [imted to, am no
resent it ptedisoiosed vt Hik Paiat s, 6102AbOHNAAN oLE8 455, 5,108,921,

5358 S50 D00 DUF LA ASSH ISR B Mt

of conj u@h rﬁdSl@éh’l@l’fb Ramind@ chay atdls@tabid foy b@tabmo ytachmentafivicompound of

%q@s LRGP AR AT S 4SYESES e

contentsaJ \@men&fbo%@m&lﬁ% Qéfexteﬁ& present invention are
osed in U S aten? 6, 576, 239, 5, 820, 847,

[0065] lsep@%m@@e peptidgang mptldoyn@sscszihaz mayihe usedhassiatpeng prents
include %élp arg n%tshrg{t%ﬁ@hﬁgRéb dn&%ﬁ%gé{ﬁﬁi@ gel@@é@ﬁ@ml%ﬂe group consisting of

erence con nmol ecul es
RGDs, 8(RGRTKN vidrdrigetin, dibeorsuiit, a&nhaoﬁtann-membmgonatstaad lsemafpstatgn-

receptorca%?apggrlljlrs]tg M];Iecules that bind to the avb3 integrin receptor and act as antagonists may
be used at targeting agents as described in U.S. Patent Nos. 6,552,079, 6,426,353B,

WO 2002/40505A2, and U.S. Patent Publications 2002/0055499, 2002/6061885,

2002/0065291, 2002/0072500, U.S. 2002/0072518; W. Arap et al. Science vol 279, number 16,
1998, pp 377-380;RJ Kok et al. Biojonjugate Chem. 2002, vol 13, pp128-135; DA Sipkins et al.

Nature Medicine vol 4, number 5, 1998 pp623-626; PM Winter et al. Cancer Research 2003, vol
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the present invention are dislosed in S. Manfrdini J.
Med. Chem Vol 45, pp559-562, 2002 the contents of
wakioghs®e® i ncorporated herein by reference. [POBBE$2004/010399

Repr esen ep es and peptidom netics that
65, osFEP YRR HopPERy iss.20d RePLL9om Tt LEs L2 TR o
incorpoldtdd HeBdin b ref&%d%@ﬁﬁ&‘eﬁﬂa%o fRthHA ?na?ﬁ)e%@&?% thioBMg agents
the group consistin vitronecti n,
includefhup a@n@bfmﬁed 9orritbgdiea Pt fiagneensgih @neofaglmhu as ngumerdspecific
monocltgl%?’gﬁtﬁ)%tl?hlle fia e%;? ﬁl%%eg)g rﬁﬁe%glgtgtlﬂfe bone—'ygékﬁlc uaig%ﬁts ‘ihrll{f‘&ay be used
as targeting agpotsiisdledenuyt ardyet lisetkd ad, phafpgeﬁat@@hagﬁnms agisl,

amino5 a3 TADS Q%ig'zﬁi%ﬁ?ﬁ%géwl\g%baﬂ% ﬁ@w@géw%a‘}zamg ing "
polypepB &2 0P b4 es A0RA¢ BNELERS & [?@@Zy 1@@@5}2&1& tlssue factor (G.M.

2002/ 0072500, U.S. 2002/ 007 Ar ap e
Lanza, eta. ’ﬁ@get%ﬁnggrghfefﬁj% é}rug@ehverg gBVa gmog@@\/lwlq@q@ls with a

t J 1
e e LML ST (80 g
PP2842-|@§G723 626; PM W nter et aI Cancer Research 2003, vol

9 0] 89925 PCT 4/ 010399 3. p 8-584
100661 Qher JRE e e A8 SR AN o Bt B ofsoes 1eC.
IgM IgA,OIIgD&ﬁtIgE afr ﬁ\A@ﬂneﬂi’ts ar @eriviaticartRaed] mdluhﬁig@laﬁ H¥b"),, Fd, and smgle
proteins that my be used

e s GG EERLSSSRL BUNG PO LS Lol ey be hosd o5

The antiB&dy @Wb@§m@ﬁoélérﬁ9 E'iﬁmoﬁy,tﬂ&?}fcﬁﬁlﬁl ardiv6dy, %Fﬁlfi‘ty punﬁed antibody, or
tunor-speci fi ¢ nonocl onal anti Ody or ragme

mixtures thejeabwhiclRepbisemEaions émldmépgeémmg agigeiradsepithpe onresgquence
derived ﬁx@reﬁ%gqg T%lgﬁnt ﬁggh‘l 2% B9k glé% a‘dﬁﬁod bgﬁe %tl%ogles may be
directed againsy lzm’uhgltb/ |0["| ammbrmn Ideteﬂi’llndnts n’fwﬁip’[gihese q@ﬂﬂo}ﬂﬁdﬁb@ﬂhﬁﬁr&m

istoor ST L BRSS9, BR800 OIS i,
and othek bﬁ)i?dg@caﬂ?ﬁ&tﬁfe rﬁ&ied‘a{lles AafiZads afbciled withah®i8486r which antibodies
Antiproliferative Drug Deli ver(}/{ to Vascul ar Snooth
may be sppafrdlyaAdtie igcigedput Wg}@éllm@e éwélr@@égqn&ag piggnd include, but
r t
are not lf}lﬁfé@ﬁ@ c%fgc%lzo‘ézgﬁ%gﬂc Oé%fé(]@ﬁ&)hrg?méﬁ IHchgb ar g(%%\m\éﬂ | Bt
globule mglgmsspnont@tewdﬁmamlgbntc(PSA) p‘fdm@t:amecikﬁ@dmemsbmm/anbgequSMA)

D.or LgE,. qr fr ‘
Ps oGRS TSl o b Mol iRl BcRio, hg BT A, Hppr ana
transferrii i8¢Hpeors. Oibérte@adchiadde agigefd absuitedwith hehas idclude, but are not
i bodi es, bifunctional antibodi es and derivatives

limited 16, {agsESfmor dpsRaiih PHBEY dossyioe i ot g
OncologP oV dCh.qpak7@st {1’99%\?‘1 PO TPI0bR 1 Péhrd'lj eph &R Pl

m xtur'es t her eof h exhibits suf I cl ent |n|ng
US2004/9p@H2R At thy candends efewhicleare dpiotppgedheraindegeferapes. |

[0067] Other suitable targeting agents include glucose, galactose, mannose, mannose 6-

phosphate, hormones (e.g., insulin, growth hormone, and the like), growth factors or cytokines
(e.g., TGFB, EGF, insulin-like growth factor, and the like), YEE(GaINAcAH).sub.3 or

derivatives, cobalamin, a-2 macroglobulins, asialoglycoprotein, albumin, texaphyrin,
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derived therefrom The anti bodies may al so be a
chineric antibody. The antibodies may be directed
W(ag[whms@zsa variety of antigenic determ nants iPCI/US2004010399
tunors hi st oconpatibility .and

oGt
metallofRbripanioalie HEibodn rgRm: (Ctacitab)-ismeler o antippdeagigble

reglon(mz:ynﬁﬁsfeﬁﬁxmsmtaaﬁlugﬁm@%e r biologically active
| ecul es. Antigens assocCiated with tunors for which

[0068] Hmtm@@mge@enwﬁgzy Heo hqa@tagemcﬂaaﬂ deliveratheipredrigtol hodes. Boue

ngein bl by M AT AL DA Ui
disclose@ @H&)S Patent Nes. 408133 4R8G142, 5, 0640633 amilWOf%YOOIQLQM(ﬁtents of
i o R B PR ST ot B i L RS B e e
moiety lﬁﬁe{nly Iﬁ&‘)thodaﬁaudlﬁgﬁﬂt a6tginhifelltbthEoupBtE CMIS'CL‘}L fHobadn F%ure 3

he -2, EGF, VEGF and transferrin receptors. Qh

and the 4@?@&#@%@@%{ Ingfagure 4sleses the &osrakn pan inve e appmpnate
electrophifle bHER1eoBHlic %f(ﬁlg e I‘eaICfS%IE‘F[g h&cléﬂﬂﬂgteor e}éggéphlhc (respectively)

associ at ed ant ns descr
group ofi{hgiapker groigdy. Eurthqr detajis(xxf Itheegyopp Mg cheﬁl;xstpimre Bro6id8a in Tetrahedron

1999, 55&%@%%27 g&gﬂé%%gt%ﬁé %Pgﬁqslgcgsg %ﬁl %get II*our’[her details
of the alkyigtampheiatsast ahgrevidedin Prrﬁcf SPEnLe, scioO@@F IEngt 1®0, 3600

iomeci ) R e GRS RS S e Y L P05 B AT %%
Med. ChblliiS waanz7, gipewtlh Maﬁ&ﬂsn L@cfé@s t1b§9 l3bks) Pﬁ@mv"hmf &ﬁttﬁé?’

%ioklnes g. GF(3 GF, i nsul ke growt
Patent NP a%? 45351he cpmitents pﬁ@lch ve&p@nm;&\hy refatone:. or

[0069] Tﬂ@ Hr%! g F\égé:ht nﬁ?%@lu at? ’deﬁxser%h 851%% tQ (l)'lnlels Q%%s% release

asi aro oproteln, bum n, texa
reS(?fVOiﬁﬁ@tﬂdrOmoRﬁﬁ's' dﬂ%ﬂéﬁeﬁiﬂ.ﬁ&&&mnr@htﬂﬂafgmﬁg( a@hyfnlaﬂ be a bone

seeking @%}ﬁ%trog)gcé %quﬂty ﬁ@?s@éﬁl 435 ntna Stre t@g pgaﬁen(t élbv;ggslon via an acid

cleavabld Kraks hi®ichédto tHdWQ‘ua‘t/drﬁa? irRNEx A e SORRZH 1NN 8 linld Snclude,
targeting agent may so be an ‘agent that delivers the

but are n?)trlglalitqgigto,t ) qg@ﬁ@gld-qggﬁ%hnlfag@ gléqqeﬁ acidig spaditipnschepreteibdCL-3
amide linkhge 9 9$ad 1}/ meﬁ\?eq ffe@mg%-rll}ﬁv ifg %raﬁkgoéggg)%% fuﬁ’@loﬁgﬂlty as

are disclosed in U”S nt
described4ing89-%430148 HpE:onB83 0£|wdhldmar®14:b6)®dz¢hﬂzd tyhrefecaming. dnirgof

ol B L BB 2] ST B
tethering Iﬁﬁatﬂrodfug m:bmﬂlm:gz belildavedieldakifip tietohouidie FéiRURbdeRtinvention.

em str 0 n Figure 3 and the al kylation
[0070] TE%@FﬁGQPg g@hk&%\lrﬁ tq HGIWP{;@F grofirygsde bongsanay hyragupleedmthatiiads

with notcfl Recdpidko Wo'tcﬁts?gnaﬁﬁ{;gﬁyrsoaqul rbfe if? Ehe'ﬂé@él@ﬁﬁg&h ah§ ﬁﬁfepéﬁﬂauon of

that reacts with t nucl éophilic or ctrop
various herpeteprietiq Nusdages. Agdmps«zﬂmﬂh@tletmalooﬁ;ﬂ@z(yl) Dmsa(aem)

hgand—ln&ﬂ%%é‘g{%tgla ?1&1651&% i£® H&Lell gl%w('f ?arg;lor f(glyml?lglple%}% oma cells Bnd suggests

that these interactions contribute to lymphomagenesis of multiple myeloma in vivo.

[0071] The bone targeting agent may have a high affinity for calcium ions in hydroxyapatite, the

major constituent of bone. The compound of the invention can be targeted to calcium deposits in
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1999, 55, ppl2997-13010, the contents of which are
i ncorporated by reference. Further details of the
wa@bkdoglosoron chem stry are provided in Proc. SPPEF/US1004/010399
Soc. Opt. Eng. 1999, 3600  (Biomedical | nagn.
regions Gfelmqueroﬂleo;k@g bang, waely aseakiva dem&@gnibﬁaaﬂeeefs hegst, kidney, or

s i s ST By 0 2 e v

targetingldgSnt of Rt ievdntibio is Bir&bdsl 14 BB, bonk (Elsmmfé‘msgbjﬁﬂ pisfee#blyapiads to

I ncor por at er.enc 006 The
the bonersh faZtig GG ) A PRI e a0 togRe Lo A e of
time thelreﬁil 8anRring HSRbMPbEti fo& Hodk el naRAN DuGKHSr vobrds, hm bone
present invention. The tar etln

(rgetingneetl miefeTB LA GolsD BPRS it ) A SO OO TG GoREas! >
fold, at lgats f rﬁﬁd %rt ?e%?tnltf(]) _folt BPht 1843 ¥9-Bol@Predfel Skfink )ecﬁé(@ihle Bohd tﬁi%%’fmg

e quaternary am ne. Exanpl'es of an_acid
agent bm:ds eramabbcmel tlsb‘ll@e Erhe h@ieU@reetlngtﬁgenterﬁeerﬁbbf binndsite bepetissue, reaning
cid-a n
that the l?ﬂnsltaég INgAgc 1s %Vl%l ? e agegdeigﬁé b?)‘lgéa %ld] exBQlFe% ﬂ'dn?ﬁr% btoﬁf
[0072] The @Bhd1Erdehify Bgnt MRy Bamaiobgmdupbode tidves ﬁ)ltmdefﬁment period of time
functionality as

oo e L S et 1 00 BTOTIED L oo

cells (e. gDHth thar @20 B4 b(ﬁletfé}@&nfg%‘g@ﬁtmah SdmaitvBbadd tb bumd feesbout 1
aci di ¢ nedi‘ated nechani sm the attachnment

day (e.g4 é:tdmez dag, atoart éld@m oatost bée) ieeapopel ¥aee éFv%aﬂbPE‘i BOensy

about 36% Bys OPB)%HPQ&) (?Jys)t gerg{f}ﬁ Ebbﬁ@’ ) agenE Q¢ Jllemﬁ%m the
Pﬁ fi I Ng agen S Iver the prodrugs bones

body. T}rmmnb ergeting lagenilcen tenmin Hmundisbo bagietftr abotich d«'l}@((@ét ghpayit 7 days,

N G T N ANl S
150 dayéi' Iﬂﬁ%ﬁﬁﬁple%b(ﬂie&ﬁrgété@ frodfigban edmath baxllnd. to Bhedhe for 30 days,

928 I i gand-i nduced notch,si ng
during thchatlmmthé |dn@r1ém1¢ﬁsr' Afisr abposit A dpysithe bonn aiegiing %81%1 wourid be
released%gq %9 9g5S w1 evtegtﬁ%ll}; ch?e@ed' hé&d, Q%Bh@t@?geﬁﬁ@ Egdnpfbtr @sd id the

mphomagenesi s o tiple nmyeloma In vivo.
ioventiodba iroiected hgedi animlegkinetiy thbore tiesis: @hn@flart@ L@wareefrmg
ci um h
seents o DS ER T DR SR R L L B (AR e HRN AU .
for exaniple, 6 i welIdBHREE] Cﬁldlldate bodd tdf@tﬁ@&gérﬁﬁ 819@ Ban be screened in vivo

CT/ US2004/ 010399 (e
by assespjos the r3ia @AY ATIBEPLTEIIPRLEIIGHET oppatepearals Fp giebody.

In this réégét@ Ghe bdHe tal%éillﬁ @eﬁi%@férabbh%%;%lled g the bedytvas Q@ﬂdld}@ys

I deal |y selectively binds to bone tissye. A bhone
10075) Temrigot forgsting 6Bent dEsitahly 1§ prlestd fom fhe EIPWY eRaplEURE &f ARgsDhate, 2
ne t| th I
ot Ghc G LB B B SO AR
and an agﬁll'tﬁieﬁﬁdé? aus dofiotargaticeadent <|$f themytitionfcan tampone, moedot}nan 0116 or
elivering the co
a mixturgof gpsq,gpggs F?Ih%(ag]g%S ![htelbgrrlle tta?ge ng gge%t gepnv‘tl)er By phosp. rhonate meaning
that the bone targeting agent may comprise one phosphonate, two phosphonates or three or more
phosphonates. One suitable bone targeting agent for use in the invention is EDTMP (ethylene

diamine-N,N,N’,N’-tetrakis(methylenephophonic acid), the chemical structure of which is set

22-



targeting agent preferably binds to bone tissue with
at least 2-fold greater affinity (e.g., at |east 3-
wo odod/os®es | east 5-fold, at |east 10-fold, or apCT/E881D4/010399

. 25-fold great af fini t.han ;Nhe one_tar eU
forth infi e LpoHganY D3k Kian, e, hone Lar 3175 01 P gomplex for
deliveriﬁ% @RbleétRéeidatiinyiobé fdsonk Qle%ﬁ@estfbﬁﬁdﬁ?palﬁﬁﬂﬂl ADTMHRa
e bone tar %Ptl ng agent is eventually released from

phosphesiethaif@nBisderrainosnhenictasid gsery, arfdogthpreforge tefepbosphonate.

53
Compo 3541 207 TIRY SRR L IE Lt e o
versus qprmak hoge o2 péiolvy droo §bz,edi0 11 prebablby bebetdievmetabudic tiveover of calcium

is very figh it e BiBiali® régf, TR ¥ 15N oSSy i RRTREECNS by the

skeletommrt%tebblﬁstﬁ:mbué mktastheds dné cased FAHhe %maﬁmsrhaap&wlbn 3fthe
or about 7 days) to about 1 year

ComPOL@ééhaa 497 ot agsylates trskslctanrepstsdly 18 w@wwete@pfwé excretion
is almo%bﬁﬁleiehﬁﬂﬁﬁ B@ohiRla@et édﬁﬂm@@@cﬂ)tn (rishoR¥Rehl. %etgrro%?lésh% 2745

one targetlng agent can remaln

(1993)) bﬂr%aaﬂbpalla?él@utls thowgly $o beedug. to theiradietioh etigreating divouthe isptope
bound tg g‘}é Cfistegﬁlaﬁgzgo&%m %&g%}@s)ha%ﬁg %&glg E{fgct %g gl{e c}lea1(b$r ngiqasta%c(%umor

cells. Anmhﬁsrm[hmcaldly tefid bbag- glegaﬁdg By stdtii wg)@ﬁﬂMPr(ﬂmmhamthndmme of

which i §F GRBR FEATs Lrmosiohhosra ekl Welsrmol sh el s

radlatlomé'tﬁ’e RBioadtBleC¥EBEofmp i dekiSndAad Qe e 1RYEMNsbab r)idlatlon

excreted. Thus; a bone targeting agent for use in th

selectively @ e bere wamoBdorhe Heatmantsd sedtna npyelegiant skewébe @@te«ﬂ that the
radioactARNEH,L 138¢HIP &ﬁﬁé}ﬁ@&%lzgpﬂ%hé AHEh F?k@er{rll Qﬁfﬂltaag?e@ rt]hepfearby ‘

screened in v etermning a
bone mariawswhich doygges tmmlxgnmmenm cells, Liké the IS@SmPﬁD@MPa;ystem the

proso 5 BBl B S-S0 b B9 R SR By 1

general, alikdsldelefﬂl aptakd is@Beteite abdait SoBndiitbihRclRe d6set &[d}tﬁ& Ide@lization in
ents fromthe bo In_this respect t he bon
arcas of ik eI oH BRI FRAF ot Jpisuekipal Baeof Bayee ctibed. Mucl
Med., 38 1B0Y®ski dneys.  [0073] The bone targeting agent
desirably is selected fromthe group consisting of a
[0074] Byntszabbathe, bose taspaimghagenitiea paytiiosphvospissh Bolyphesphonic acid has

been deﬁxgsgr%& % 3 Q&%Rﬂ ggr%gt bﬁ@;@&ﬂﬁ%@é E‘X) ecuf? poobc{r)legrsléu% F oF

an ac argetl
exampla;)f:oﬁjilg'ﬂtlbm (e tsbmibog/amat@ eitem(stﬁ_/lj ef potparginbplausplsit; adids, swth as

ure of these I l e, the bo
ABDTVE, i Cheniea satore Sh B s t5h BeB AT 1B SrD oioto
stimulaté Béhd¥eRgationl 8REEBEIFIN e RUNE AT ihS 6 BB %rd%@"cﬁ ?Qz‘f&@fﬁtﬁe bones
two phosphonates, or three or nore ~phosphonates.

of rats (sgg, forReHampln feematiopal Pﬁgﬂtd’g@hﬁatfo@rw@s%/ 0348 §1m1&whnb¢rmn
targetln%?gaﬁtgﬁw?\}ge%h E%l'l;ﬁ#ﬁf‘io é)tr?taewls SF(orIig%cﬁI)ll}rlg RIGSB]P‘IOSBFI Onﬁalieg that wgse

conjugatet & loinean seaim sibumot suceesaiiliwieltlerddshsprotei2 BMe in vitro
(Bzotechnglo éll’ 089%25'5 SP(QE()(%{?%? zéilz/v?v]bo( ?o?echnol Prog., 16, 1116 (2000)). The utility

of bone-seeking agents extends beyond delivery of proteins to bone and includes, for instance,
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forth in Figure 1, currently FDA approved
(Quadranet TM as the radioactive 153Sm conpl ex for
waledoswgmdeig a sel ective radi ati on dose to bonePCT/US2004/010399
net astases for pain palliation. EDTMP is a phosphonate
t hat cont I : '
small trigry AR a R PHRBNE RANAN e AL BaUESion @ifhoric and an
alkylatid®a:2h, EDHME’M{IE(tB@J:}&niwaI eﬂrgcthm&ﬁkvhmhds sen faytinis Fagvee &, has been

tunors are present v u n
generatodfags, (1 AFIDOAT TRED BN  EERULE: FRraBsPl o e e oy tis
molecul% %9 hH{glatlh agéRf ¥ nbi %@cﬂﬁﬁ it ﬁﬁnf@?;ldﬂl@h &ﬁﬂhﬁtsﬁﬁgeuDNADhmd thus,
reportedly is rapidly taken

by
there is ak edqe-tr@nerlt rﬁor@éqa@@gﬁ bebveen thpbiephesphespiadies %&%-Sé?ké%% aggnt) and
the aﬂk:yLa(!j 2 mrrgoui‘?y pﬂh%%ﬁ’aos}ﬂ@ﬁat@ ?l%gfaﬁﬂ%? ent BSnorSRMBE é‘ﬂféaéﬁﬁta rat

not~'accu In ton reportedly i’s
osteosarcaph elogdelaxiged A, Aastberariesatfistrics hgvediean gcrf@'@mgwgmg the
hour s i,stration al .
antlfomﬁé‘{“@???@ﬁaé‘il%igen%ﬂh e"fb;%é@@ o c%ggrggr hopal ﬁ%’ ation
blsphos?}?ontafé@ uhibndted e XOBE ah@stidwe ibddiat i (e bt giangllé, Syurfzoal.,

he |sot%p bound to the osteobl ast c bo e {]rg %ase
Eur. J. Heshi Glgms B2 ({ 8%3); DHIE Rictln &4 dy My ﬁét 8% §>
Hosain gteil M@f‘ ?flézze r37¢ids 9@6)3 WUsitspefdlborh %@l‘eﬁ APRIBH) 91 \ﬁééﬁie%ﬂihmed

hem cal “structure of which is .
that arofuet 1% pf]thEurg@n‘t@i dose W@evlqcmhzaﬂals@mskdet@n pRercRovy W&h gbout 61%
rmed ST kel et al t be t
of the s o (BTt gt BUPRIE nt BN BB TR B grecter
ant1can&@ s@fitgfcompatedivith mnetl&&ieea:tt: ialoak yn 4romtheodebne trmsplmwed or
he treat rrent of

| e el oma houl d be not
osteosaicpige (PG 1900opipie, S UK A BEPR O st sy e B G e,
a carbotRoRE SR ERhp %/Ytﬁtaﬁrib edl Bl'éﬁ!disﬁﬁc%&tet\ﬂﬁ)s@ Stadntiyal s’ﬁtﬁm&‘re 1s set

marr ow whi ch” houses mal 1 gnant ?/el oma cells.
®

forth thhgaqus@mS@mw s’%’tﬁ@éﬁf Lrig TorgisBapohbh Bofien FeToligye, te
CF grouén %éeg QI?(elbtng@aljltﬁ tlg Ipﬁﬁ'hﬁ ﬁﬁﬁ&f&y%m ﬁlB@isfﬂbhﬁ& andis

nera etal uptake iIs
connectazbmJﬂhe B&lettargathngﬂgeﬁiot%augh thestérrtjoad tithde stécermb&ﬁ tpthgdrolysis in

cal i zati.on areas of.t sk
vivo, SHIE] PrsF TG PR ERY BEiSh R A S o g et i S ope agd served
asa slo@lreleaée h¥¢Ranism MRQE geabrated3Ma éehgﬁﬁ hydrbB§IE 4 therestbelinitaly ,
the bone targeting agent is a pol yphosphonic acid.

(Fujisaloiuppiosphoni ¢ acid has been denpnstrated to
[0075] Eﬁ&%ﬁé? gﬂ'ﬂ)(&&fmpﬂr @Ehok- @e?ﬁg%géﬂt Ya?6d 4 ¥&iiaB) saethL@sbR and

| Ssue. Fof exanple, conjugation (via
(Glu)s. Thmadmﬂ-ucly pepaide seuenmdesititlye) gIWOPpﬁtly asteprsshipIpHenisdound in
u ABDTMP h
abunda%%lg ﬁbx?e égte atfrb 'h{lsha .Ic.tronrg(atfthn 'a/ct %%r% alpﬁﬁ{eﬁﬁl{gg%lt%g ?g al, (to
Biochinfitd BABigsHgsio@®Aeaf §3,1892 ('.1@))6)3 Uniasgshtidd lygméscdmmmlsmgaqdle amino

targeting of the growh factors, t ra
acids are &dsalcangilaigs PR 1TBFHIER BRSO e Sebbfe W) vtedisdh b
successﬁﬂy‘}?&gh@d 1abaildd dRpANdin *@&Hfﬂmiﬁpaﬁé (d¥8cra@e Hirthdd aVEMDERMOrgel,
protei hs. For ‘exa e bi sphosphonat es t hat
Bzocon]wgate Chem., 8, 103 (1997), and Internatlonal Patent Application WO 98/35703) In
addition, the biological half-life of the fluorescein isothiocyanate conjugated to (Asp)s was 14

days in the femur (Kasugai et al., Journal of Bone and Mineral Research, 15(5), 936 (2000)),
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conjugated to human serum al bum n successfully
delivered the protein to bone in vitro (Biotechnol.
woe@g/08992%6, 258 (2000)) and in vivo (Bi ot echnoPCT/B81904/010399

16, 11 (2 . Jhe utilit of bone-seeki ng agents
which is 35 peceEBISAFNE s <) aspeigeeiad Seamsghen drigioe deivery
of estradiobAbiIeEonjigdrtes kBdr@MaebeenB mdEl 2R h Q3R %2R mized animals with

PCT/ US2004/ 010399 snmal |l therapeutic nolecules. A
concomifaghinhigEion of ORtEPRAETHG tepaione lose Bkisngerilst alp Hewanfa&o@e and

Mineral R&eaﬁjh ¥ 11194 3@3%&%19 i} 1?5?1]?3’9 &%ﬂﬁ fgﬁ)?" t%ﬁlers tobbeogﬁ is

truct ure of “which t for a
metabohg@nhmg &k Home eesofp@pn Qmmlmdlaﬂm@emtmlaaﬂs The;ﬂefoﬁaihe atidic
111, 209.

peptide 155 igBs peRQ 8 pr A PR it reohits € b bl prpyiges
mechams!nmb&rlmlyl relBasig champfo&nds&b ®6he (DN sidRfindiBSsue. t here

i.S no requirement for cleavage between the
[0076] Ogheg had@g%oﬁr&%e frecting TASGHE |bﬁbaf§§@'ﬂtl§ﬂt% aminps and
hydroxy—@ﬁck*yﬂlﬁyﬁlbﬁb&ldﬁ?lﬁ%ﬁﬁhospmﬁlcké'cﬁlgm ﬁ l?os fl&ﬂé akady cl?@lﬁgt

dehonstrated efficacy in a rat rconrarm
alendrongfe,inagpidamite, An%mn@buttslemsebom a@d,ddhﬂkomﬂen@éé rdiphosphonic

acid, and %g’t 1{11 ot I eX a#é% P %Oa%)ﬂ fhg%pg%%f: g‘h‘{h: % % i tde &m?g et

aminometliy$qphpisisplomat ass sdﬁsasgm,at ad(mlﬁﬁsﬂnﬁlo;haﬂﬁnd-ﬁerﬁb@%ﬁ and
Sturtz e Eur . Fl ed.

ntioti sy Shig 3E8) ARG fpiples P sine S arisinaggits ae
shownm(Bﬁgamz 28, 899 (1993); and Hosain et al., | Nucl.

37, 105 (1996)). Using Tc-99m | abel ed MIX-BP, it
[0077] Pm&gab&bﬁ@l?ﬁnﬁéﬁgetmzﬂgﬂﬁrlwwnmsrmwlenp@omﬂog@ta@ui Bose

ammom%?leh%ﬁ@éﬂh%ﬁi@ abid” E)ﬂﬁeaﬁ‘xlfg L:gﬁlg&mgft% coftal{ﬂg Hh SNaﬂ{tItb %Pl%glety,

T the dose bel ng excr saln, supra
where thevP{n@Brofup hehese, U/mmnﬁlmeanaﬂylknapaoﬂphm& aglﬁ@dmprs attached and

ar ed,. Wi nmet hot xat
may be i R 3 b niRl SHIRPRIFe A ool Oselgzﬁfu? egd
may inclull® 92¢ OSMOfe@)iOSpﬁbﬂﬂdaalﬂ SIS ah@End&aH0E @fkid @Bﬂpsuﬁk les of
on ate CF-BP,. a carboxyfluorescein group
these m%\ﬂ“%tﬁb‘@%*@g‘aspg%lﬁ REdpinshde But e Bet linitsd te e C@Pmélﬁ@rféthr@gh
N set fortﬁﬁ{FlgﬁIQrzt h in Fi gur e 1 (Fujisaki et al., Journal of

ug rgeting, 4, 117 (1994)). In this nolecule, the
[0078] It @Fengysmgc?thgt thege|booe tasgabing Agends kglrothey bquamtgetlag egents can be

st ri.but.i a
e EBEABROL HE 5B P ESIHELNSA o Mg st
attachmertt poigit. Woi- etunipde, HIXIMP cabbecdnaediydiiond litkiesby dhe ofitvedphosphorous
es,in.rats..injected intravenous| é i ndi cat ed_t hat

oxygens {Zpi¥als RS oD UG i Fhebrits TDBHaIcAh F GRS bifee 5 cavarpiora de

Almedia en @1 ERSRNEBORIS §2199f7qr30ﬁb:f1@©9)9m§e%qm¥ﬁ}ﬁr&ﬁ RRYSn can also be
dr ol ysi s of the ester |nkac1;1@l (Fujisaki, Supra).
e

alkylated fs(ﬁljl?W}l 1 Riggreot éeredhe Birerargan foysmemplsek penganigerino
group, to ﬁ‘@@ld@% s@coﬁﬁ%'aﬁgchr&ﬂﬁkblﬁtsfoﬁ 1“?4%)09 té% rfgr example, an activated PEG.

Other types of alkylation that could be utilized in the invention include but are not limited to

examples similar to that involving DOTMP, as has been further described in Chavez et al.,

Biomedical Imaging: Reporters, Dyes, & Instumentation, Contag & Sevick-Muracia, Eds., Proc.
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(A u)6. The acid-rich peptide sequence of the
gl ycoprotein osteonectin, which is found in abundance

w0 pooboss2and dentin, has a strong affinity to PCT/US2004/010399
hydr oxyapatite (Fujisawa et al. Bi ochi m ca et

- SPIE, VBl. apm§9d@6Abtha 198%), orjgsghoyn 6y @fher phsphonipagids fether described

o RIS CPIARR . FyBS1R 5L 05 A0k L .

37,4986Me(15at), amhbﬂér ewal_b Tatahadronsﬂeaaes_%{f(ﬂl) Y1416tdi(1 289).

e S P eIk S IES e o s

ABDTMﬂ@y‘%ﬁ;)ssan@t&ql dmhenat gfbﬂﬁl(asﬁaﬁﬁatdeﬁmba GAFdreRaMBle, Figure 1 of
703). In addition, the biological half-11fe of

Internationdl RA{eDOARERSHAn V%Q?WOBWA@E@HGWFM@&W&VP@&BTB form, for
ool 38 g Y RO IS o4 s B 108,
[0079] PEO4HBEPRAHhPTTY, mﬁa@@arboalﬁwgnom&hﬁmapho@ho@at@ cqme aight to
o e B 520 BBy i
1espect1ﬁdl’ﬁ]abl gatles aﬁ@sd@t@!@dﬁﬂﬁzab&%@teﬂ?ﬂﬁ]ﬁbﬂiﬁgedf the phosphorous-based
ari ectom zed ani oncom tant, in biti %
acids thessqle b be Cutlr oA pReoIh ThoNsod RA g At BH g fagpore, a

i 804t h M:O6r 8886EMeboHPRloclhg 3dd d
(mﬂmnﬁ%§99 égg)?stbe]?%§g§ t hat f he (As %)6 ?%%%g§§to g%ggnae

and replacsad wrth agsointeziod. Buthemepre.Hee phangeed prqien o cpeigaeis gn inherent
event fogglp { ?r}éizrg% gf%hg génpr & \g?t%{egiagn%:{}g %}fﬁl—gfqgox %t@lﬁ'tgé favention.

i gan ns of recruiting
Howeveg,pigatatida aho afraingstratiod ofths compaitictesntainingetbb honestargefing agent

sl owly rel easi ounds. to bo ceII nd .
may or i PSSR GOPPI RO PaE P! (s HBPP g s Tipeipoffgrofore, the
phosphdnf &L, bﬂ&pﬁgﬁ@&ﬁd 128 bieRmeiiend, lﬁ)sﬁlﬂimd adid 4r@drdvéh and utilized
am no- roxy al kyl phosphoni c _and di phosphoni c

interchapgsiablly; WIHymR PHPIGH @ed apgmethylgngphospjionate. While not

g %‘W el R IR R IRpIR! SiGhe atso
be utlhzaf]m{themi iyd esealfitlsytivoe Fﬂngn’mm% pasinggs. ﬁhuﬁphapreérusu@ﬁhas
phosphelgefe e R o RO RN e AR D SRk 62 Bl g on

during, ﬁ)!r Exaxﬂl;qé rfbnit At a@ﬁ@&]ﬁhﬂﬂiaﬁoﬁm d). Nonlimting
npl es of sone bone targeting agents are Shomn@éﬂ?

[0080] Bneg}eng@tugg agepbmay alse b wy agspY that g o SAw I URPRBITPRY Y
partlculdﬁls% %ﬁrg&ﬁﬁﬁlbé( Leng chQ)?QMQEB% @6 shenfinclude, but are not limited to,

enep honi ¢ aci I's meant a conpound
polymers Hmt amnheaﬂnreéy bmahzm:mmmmﬁ@w to theHERecfiferd (cahpnsed

porme2.450 S8 8151 UGB R YL PSSP

EPR effédt !ﬁgﬁla@rbﬁlm&alar tHefaptities: A Rﬁvﬁﬁﬂ',ﬂhnm‘ah&yﬂ Eomeyolied Rhleasec2000 vol
acl

63, pp 271-284, the contents of which are incorporated by reference. Other representative

polymers are N-(2-hydroxypropyl)methacrylamide (HPMA) and (poly)L-glutamic acids .
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may i nclude one or nore phosphonic acid groups and one
or nore am no groups. Exanples of these
wa@pionosmehyl enephosphoni ¢ aci ds include but arBCHU$2004/010399

limted to the conpounds F through N set forth in

[0081] Fhefareeting agenirsY alpe comprissp KEhawiatn s disraswsd fphumis et al.,
[ a )0 n

Cancer R o aoh JoROToT RS AR DB B s
vasculatolecyi iatetactinglivith Gteriacis withaell adistsmhirsceptors dd:ﬂltd1@1aJI33 integrin.

attachnment point. For exanple, EDTMP can be connected
3. Synthgsiy | i nker by one of the phosphorous oxygens to

&g:r Wlﬁmng)gmaﬁonat e |inkage, as | I I ust rated in Figure
forﬁ? le Vieira de

[0052] Haqqo&@@%dé re%ﬁ@@*f@%@efﬁwbﬁ@@@ 68}2 w&ﬁﬁﬁa@;?ﬁ%%us
(Compoﬁﬁcy gﬁﬁ a%@d?tn?é FRdRE. L b dbRt@shating 1P¥ay b oEﬂaﬁllé& Gorfhmercially or

the R group can have, for exanple endant

synthesm miesch’o@@l i Example bor aedescrihed dmbay: ;Pa@ni Wetdhd. ¥8i the
contents oqxwﬂlélpcﬁé inI%E topa?tec{ I‘Pe&elﬁ )6? %g%lﬁpcga@nggf br\dﬁ'f'ag}‘;jskplggi tﬁle gt H?Jy also

I atron t util
synthesuzmhe rbmpourids of thdgrdsant inveatiowtsihg Gompobindd asexstarphgproduct.
| ar to that .invol ving. VR, as has been further
'IBe ERasaeen #}%{é‘(;’g!g’e%{’f&%ﬂ%ﬂgisgﬁ%m cal | maging:
[0083] ﬂﬁﬁﬁilh €ing systye sf C&nbmﬁidld rend atnayrbe denndtags &f the main ring system
evi ck- Mur aci a -25 WD 2004 9925
of LYZ%@% (éspensard b ﬁ@vat@f@ﬁ ef F hegpain Hppysiegy? 1‘8%711(%#9 may be
prepareélgsazﬁac'los@d iA8.SS PRy N@rs, 0k oes, tRhesidiend Gviaet s nfldeb Ja@éd herein

describ in, for exarrple U, S. Patent 5,177,
by refergycs, fop@me @rﬁpa@ugg gf meB, ringaderivatiyse pf L 294002 (Cgm@@fmd 1.

perivarydiieam Pl 3y or Chiyine #05 ¥Ehs flepdlsy gy wine

commeréiaﬂjé lam]hbl\t ebmpotdmis iotheting alit oo Hiviited &t iswrstituEETVRY draxy-
be, for exanple, nodified to generate ABDTMP by
acetoph¢RlES | | atj on of an ani | i ne group (as further described

d. nPréﬁ%&aWﬁﬂb&avdﬁvﬂﬂﬁﬁl\/ﬂ)rq}folmb Wigg nati onal Pat ent
ation WO 94/00145

|
B st ST R ER
thioalkyf gﬂéhg iPBx AT b 3hdof cHﬁ’&ihéﬂngngn@gsfr&Htrl)dlﬂ Q‘éilnﬂe@atﬂe%l Fdicing

1 The terns honate, phosphate, and
condltloaﬁ{mmenWImhépm natcelloa@é AHMATY OF EGeRIATRBEIOLHE

contalmggnn S&%QLQ {ngﬁ keg\%t to ﬁ@ﬂﬁtﬁb@ 51{11?13 %sﬂﬁrﬂoﬂ@g the mogphohﬁ ring

honit ¢ acl ds, respecti vel

' structur@ﬁnditlithn@&&'ﬁe&m imystb‘holnye aiallcgs)e ghe B)En,thealsd)f papmhentgtsvaﬁxambbs of
phosphaor ous- hased ci dg t hereof t the biological pH

such amgpe dpttyatgs ?%@OIBP%]&% 3 SeEbH die PLESHE R -ound t he

,popgepaaamﬁﬂ;it@gtgysportl on of the phosphate or
osphonat e of the baone tara_gtl ng agent

[0085] &%‘Eﬂsmbﬁﬁé‘b@% ctierd mayhedsetiodPnthy q%tswe?eeﬁ%swpounds of the
present fﬁﬁﬁrﬁe{r&grn {Tﬁé GuatdiBe8 ¥GRPOIRSs Of thP bREQR ifvehtiSiPAre pHRrhBly #tmed

using halo esters. In one preferred embodiment, the quaternized compounds of the present
invention are formed using chloromethyl esters. Numerous chlorlomethyl esters useful in the

preparation of the compounds of the present invention are available from commercial sources. In
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event for the binding of the bone targeting agent to
the hydroxyapatite in the invention. However,
w@e@pas®ei on and adm ni stration of the conposiPCDOS2004/010399

contai ni ng the bone targeting agent
additiony eldgliomﬂb’g BT MBY BE SYBHEHHZee AS Bescribrs ip w&éa%{ﬂza@% V&@ 9423724,
and U.S! Pﬁérﬁ'l\ﬂ)s Aher 860l 864 t75§ anﬁﬁ@ﬁ%b@@'tﬁe &)‘fl’téiilts dhasahaei c

aci d, and am nofret hyl enephoSphoni’c acid are drawn and
hwoqmmndﬂhmaad i nt erchangeably wi th phosphate, phosphonate,

g}an1no thylenephosphonate Wiile not particularly

‘br “é’Ferrgg Bt ol ogically hydrolyzable esters of the

[0086] THrOsphrogUs: tbﬁﬁtesbnamvdﬂldmya}dbesmepdﬁﬁl Togt dulatezeiding rthet teekiairnamine

SRR TR T e
and Exatipid 6. @ﬁte‘nﬂzéﬂ Ainé @oxﬂ?«?ﬁd% he g@ﬁérﬁﬂ;l Mot %vefditﬁe under mild

coO osition duri ng, r exang f or mul atl on and
conditionsiHavey e Hiei AETRD0STIPOTRES Aldhearesany A GEIN AlFadilso be

hydroly?a%leaa%% u&@&‘%b&v@rﬁﬁ&%gﬁhgﬁé‘sﬁeré‘mﬂn% 9@1?5%%1 't@&ud@érrsl%g ﬁle tertiary

articul’ar trssue sentat1ve exanpl es” of
amine of Gb@pwmlgl ademmuindg & latedemunertialy evanlable lok miayy e ptapared as

re selectively localized in tunor
descnbeﬁ lgﬁl‘?m;rg(a?fﬁ esﬁ’slaf"'he EPR ef fect (enhanced perneability
@n@nﬂ@i—gntl on) as described in H WMeda et al "Tunor

vascul ar neabi and th EPR ef f
10087) e oOruR I P ot P Ui ! T PR PP DYy piaraiping e teriary
amine o?@B&b@dﬂdeldorR%nmﬁd 22080 Miiker cidprisify A Tehstd84, fudii®nal groups.

contents of which are incorporated by reference. O her
The linkepper Se pryardtiyal orﬁmtpﬁttq linksy %at is capable of quaternizing the tertiary

amine ax%li fs%l%a%g%al%ut g%%g&%?@gﬁgp%%k% tgg 6&?@&4@)9%%%& or may already be

attachedRCRUIBABRANGIRABH9 [ 0081] The targeting agent rmy aI SO

ONpri se noi .et di sc ssed in Cur
100881 1G8KEE o RedabEino gt of B i 38 Bt opdifincy Bt Bgnas -
NH-, -CH, g@(tO)R@(b)lNi{-O@r PEHELMSorh ThY amtdchat Hass df\a linker is typ1ca11y
i nteracting interacts with cell adhesi.on

in the Taﬂé@:‘é’%ﬁbe}“sm P ﬁe@apmfﬁ@bavpél@ TRRgerifio 98 Withyplengt pEupyto about
six atorrMaR rEeRGtivY é&ﬁgle[s Qe ﬁﬁller;_ ﬂl@luﬁ@ BROMOES lﬁ’ﬁlte‘dh@ aRABSEH or

|nv ntion nma synt hesi zed using LY 2
unsatura(cc@oampb@twcgrqup whlch 1$Qpa1|0nalbgsup$tﬁdteé,tand mmo@ eamsaiuried

d
carvons GLUTRHEE 4 SRR HRFRETRH S0k TG ERhAE - e
-C(0)ONCOCHD)-, Z8BICO;7,50-1-NEICONHE ewOmHthHNIﬁrmHCO— -S-, -SO-,

i ncorporated h in by reference. One of ordinary
-S0;-, -Wkr-p 8 NHe 98- %ﬁ%&my al so synthesize the conpounds of

[0089] "%%égar@tgftﬁﬁ&i&hal' VGV ROTiMEr RsEPIRPIREhiZe RS tektist Afdind
u

discussed above. A preferred first functional group is a halomethyl ester including, but not

limited to, chloromethylester and iodomethyl ester. The second functional group of the linker
may be used to covalently attach a targeting agent.
[0090] The second functional group may be an electrophilic group or a nucleophilic group.

Preferred second functional groups for covalently attaching targeting groups are isothiocyanate,

28~



b. Preparation of Derivatives of Main R ng System

[0083] The main ring system of Conpounds 2 and 3 may
wheoodesdoranti ves of the main ring system of LYPOHOSD04/010399

(Conpound 1). Derivatives of the main ring system of

haloaceﬁﬁﬁmulldlrﬁd&amﬂbesterpﬂ@c&ﬂ;ﬂﬁﬂnﬁ@e ol ﬁﬁr&@@ﬁcchﬁmH éter pyridyl
No. 5,703,075, .the contents of which

dlsulﬁderpélsr% 8P Ee-dt o8y A adid chlenidss dhraens), ming Aeyl bls"élpalﬂat i on
semlcar92fz1d'éa’c}ﬁ‘os%inﬂ9r1ﬁ§irdle VoW RS, ﬁ%dljag (88 Aé%?i% Fnﬁ%{gﬁ n‘p%iu na, 3 ray

Derivatives of the main ri
aminoallylggousea, ;halepmzm, dng kg ﬁ@hythmylberﬁ)phd:ﬂyjoth@umal @thleesuitable
ut naqt ted bstltuted
reactwe%%ﬁageg g\gl?/ch # C‘Le op gl%lg ? cov entLy 33&%1}15& rpr gs of the present
inventioDes tavgting egentd 1nb1bd¢)&l@thlﬁﬂ)@ Hitiages| AABAImIERE caoB@mides, sulfonyl

t S 0 3 may be prepared by the
Chlondeﬂ’%r Iﬁ%/lg’é i &5)93190%@ g&‘ﬁloal kyl group in Exanple 1
[0091] mca@pro@ﬁatélsédoaﬂ FurlcABiEH] BEbup MAMdE '@[‘ E%H@ﬁh@tﬁdﬁ%ﬁg%& of the

forcin condi tions (excess nuc | e and ting to
targeting aggas With uihichihe ¢pyplpnidrond sdb e étvr;neduand bg gnsusceptibdityiaigss of
blologlcﬂ C 1%%%&' el &on gﬂc%%??oﬂn%p%%% 1@erﬂ age Ig{ﬁ'u Faégetmg agent is a

stirtutions |ne

protein, memc¢ouudlfmg:t1dnaﬂfgmuennamrpdmlve lwethanﬁl dhga)grou‘ﬁh @f amino ac1ds
exampl es of - such a

making 8 6Bl g BB RE UG 4° S Ebes Pote 15 SFgr soups of

aspartic &of@ai glatahee thlresﬂued:’ﬂ@ﬂﬁ{lﬁé E@Bp@f)f l?ﬁﬁ@fc&dﬁ&oﬁé]arﬁﬁatlc
escr,i bed above, esters may be used formthe

groups Og AP AEdustdEepRnd he swhydid groapee%%tem\rwue@n The
[0092] C%Hﬁ)t)@f ﬁ&@gr‘éufsq{m&ﬁ{ég% gfta %Qﬁlgﬂf E3&0th 5%13 nf&#egﬁd%a%kbong may

preférably formed &sters erre
be reacted s second émqtmaé mulzsabbf memsmfladeluble chibedmneﬁe&tctlon

Amino siﬁg\%&%} gpes%}ted | of NE 4dc]e )}ﬁg I%ge?lécm ﬁé g%g{egx’&ﬂthtlﬁcgﬁlocyanate isocyanate

or halotrjariap ascahd ﬁrncﬁénaﬂ gmup@mmmed&mge fohiBe Pro@RGP b 1h8 ‘f)@é@&ﬂto n
avai l.abl e fraom commerci al sources. |In -27

invention, RS BuY 3PP GEODH O s SUE ECREE ave Relbedscipgrodrugs

compour@s bgt}/sszlg%hfaﬁ bg%fg&%%%h@%g%tgﬁtﬁf%g fb_k/ %qng &b\s{%an%n%?zgﬁeﬁts such

as dialdelaydee andrmaidoestess. AramaticzgBupstiesenisd by rattagctfngvdgﬁMhn@r‘t@ coupled

r r LZal4 008%’]5
o e SEEIE  B p IEASILE SHB50 o epe o
moleculeg udy doe méa;:teldgmtﬁmalhmntld:sarryvlﬂjhaﬂteﬂkyl targeting agent reactive groups

such as iodoacetamide. Free sulhydryl groups suitable for such reactions'may be generated from
the disulfide bonds of protein immunoglobulin or may be introduced by chemical derivatization.
Linkage to free sulfhydryl groups generated in the intra-heavy cﬁein region of immunoglobulins
does not interfere with the antigen binding site of the immunoglobulin but may render the
antibody incapable of activating complement.

[0093] When the targeting agent is a glycosylated protein, an alternative to forming a linkage to
the compounds of the present invention via the polypeptide backbone is to form a covalent

linkage with the carbohydrate side chains of the glycoprotein according to the methods such as
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of Conpound 1 or Conpound 2 with a hal onethyl ester,
for exanple, as described in Exanple 4 and Exanple 6.
wax@tessnyed ani ne conpounds are general |y notPCT/US2004/010399
r-eversi ble under mld conditions. However, the
those ofIq[UKEﬂn,rmay Mﬁ&,@aﬁsﬂm thehearprhediste siderhaivsiof pntiodies may be

Selecnve@ xé(i“gé/dttﬂ §¥ eﬁ%y Xléial? Id%s gﬁicgl e ebde r%?c(?%/ elth%ﬂﬂ%% reactive

i ze e tertrar
groups td"‘i'ghﬁ @ SehifGsuap 6twiih lhy(ﬁﬁmﬁ?@ @aﬁiéﬁlx@aﬂdablethm@ermemﬁvaaﬁd: ;eactlve
avai l abl e or nmay be prepared as des grl bed i

groups, tmwmee@r@amwngfhyd@?we‘feémfa@ba@?]le Oa?w?ﬁ?aéonsﬁm{(?%&
These sa?xrﬁ ?L’?e%tds y%ﬁ() b %ﬂfﬁﬁ&&e@tosl%kk%ﬁe Bfo@ﬁ%‘é B8 iHYindetaiod tdhad-Ng

tertia am ne of Conpound 1 or Conpound 2 with a
protelnadeDMGngenlmgTipge!l§|Sn@l atcatbohpdratepend mﬂi&iﬁaﬁ@ﬁﬁﬂesg roups. The

[0094] A(’}égtg@ﬁtév r% rall,% enﬂ%&é{[\%lnﬁo%ty%l};({}ﬁ%} 111‘171(3%5 %@ﬁb&h@altatés%nd

ne and
polysaccBdriies Gapaltltke Micedsetl fig mlova}héarttdnys ﬂietdd(,yidmjiybm’yhgroups such as is

L

agents ccﬁl@dﬁmg §q &E df, f@ﬁﬁlﬁg §l5(iﬁerﬁ1§er&i< ﬁél b@fatesds{ei' Wihd thans indftuse
suc - ﬁﬁ@% or.a_chain o

with thomcerbshydrht@s,rmlmc&hwde glwﬁopaotpmﬁwéwhlcgn?vb%e%f?‘&? L%

dlhydroxgpori/ 4@%?1%?15%;3 n?'c?peﬁ% tfeglﬁ%(?ﬁqu? tl&%ﬁlt%gﬁ%@ gﬁ ttYﬁls| 12}76!;1'&2? gﬁg ge
nbonuclé%@ialre& mnhm‘leotlde&eamhrﬁioasclgt atidsleince nbtpﬂg:l caui@ing @tl.2pie-dipd group
at the 2, ’ PSHO]? & gﬁ?‘os al?y lglosgrﬂl egg et %Jltr] e%a(gclfl gs gr g@%ﬁg%gl SQQ?UD

Deoxynﬁdf@clzléﬁidgﬁ gﬁ&DNﬁCﬁfé%ﬂﬂg agﬁﬁstdi)@y 1600 he hn]mdeto et preseat ﬂ?rydrugs in
ace

this fashlo@(a@)@y hy Xi))group 11;\% The ])@tter tangeiEgee ents %%Wer be
conjugatgamg hloc%%lgg rivabives oﬁ@bdru sl?}(ﬁrst fortiag an-a8(Mihe dedivative of

The first functl onal group of the
the deoxbiitdoecleotsdarsalisclosedjorabrgetliard, at ik, FRO 99&7% ani ne as

[0095] Vgﬂ H%%é%’i@? %éee it tdobeolrrﬁﬁfeg G dnd %r%&xtuﬁg Uf‘t‘ﬁfs 19%&1019 {soiﬂﬁnt'a& cell,

udi ng imted

either po}?ﬁe@tﬁdﬁlﬁﬁiﬂﬁb @8 t@boladchtd mdawemitwdatles stagrbe eiﬁipéoygédéw@ng and
unctional gro

Wase, Bioghiz)- @d?gfys aﬁtégﬂgfé% g]r gg%gngxsgageﬁﬁe uTedg‘Sl%] dlaﬁ?mum denv&twe

of the blﬁM%ﬂaPEﬁlTAQJ}BMEbrWEm%e@ et e ¢ tvien ThkinG 191 180 (wm), to label
nucl eophi I'i ¢ gr oup Preferred second functional

ery’throcgrmrpdsplateletsc\@hﬁamém Y1 aiThe 6ty gy b PHRYS GrASH B Wilh & variety
of bacterid, SOlle8 %M@Hﬁ‘ér&rgam&ﬁs U Zl%?:"’fkg@ﬁp 2Rz T 3920045 D13 Hhrnett,

et al., Biochem. Biophys. Res. Comm., 96, 157-62 (1980).
[0096] Preferred linkers that may be used to covalently quaternize the tertiary amine of

Compound 1 or Compound 2 and are of the formula:
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hal oacet am de mal ei m de, i m doester, thiophthalimde,
N- hydr oxysucci ni nyl ester, pyridyl disulfide, phenyl
w@2iodes9eamr boxyl (and acid chlorides thereof), PEmnismp4/010399

acyl hydrozide, sem carbazide, thioseni carbazide,

di azoni um hydrazi ne | de, ami noal Kyl urea,

am noal kyl EhtQHt Qe Lagie d neta

(di hydr oxyboryl) phen ourea.?" h suit abl e

reactive noieties whic may be suitaBge ffor coval ent | y

attaching the prodrugs of the present inyention to

targeting agents include disulfides, nitreges,

sul f onam des, carbodii m des, sul fonyl chl ori des,

benzi ni dat es, - COCH3 akcPmrgmg) [ 00911 The appropriate

second functional group will depend on the functional
whereingroup of the targeting agent with which the coval ent

bond Wil | k;jléiorrred and by its susceptibility to |oss

X IgpTgieBigiadialo etvi ty as a consequence of forning a
gl Y88 rteRe -0, LOKASS,)-, LEHtrs., t@(@lﬁ)(d@bﬁ%e CHEHCH3)2)-

protein, the second functl onal group may reactive
wi ZhansiZdndspandengy etepsod®; 2afi no aci ds  maki ng up t he
poll\_LQ)etgtl de backbone. Such side chain groups include
t he carboxyl groups of aspartic acid and glutamc
[0097] Iaon@l embslimaesComheursid efthgprosaps ingéntiopsirgthoseeeintheesds wherein,
arorratl oups of tyrosine and histidine, and the
Carogﬁrps of cysteine residues. [00921
CaYbéwAen@I 081, 9L OMSH Y, eSE{HHgY (b(ycm)mn(gm-ldﬂg:w(gmcm)z)
such as Iy ti de_backbone nay be reacted with
a#n@%d%‘fﬁﬁmﬁ(@ﬁ&?&%a"ér oups by neans of a soluble
apbodi i m de reaction. Amino side groups presented by
a target| ng agent nmay be reacted with isothiocyanate,
[0098] Ih soatheareatbedinomt, Kainaouind 2 iofi the peesontdnfention pusribdse gpmg@mds
to effect Iinkage to the prodrugs of the present
% nvention. Alternatively, anino side groups on the
t akgejreR@tsayen; muy be Iinked to the prodrugs

g?gﬂ%@%&sﬁf@g@ Gl et é@%&a@@ﬁg Sl(cHicrs))-
di 2] dRhvydesp @ménﬂ%%%ars Aromatic groups presented

by a target| ng agent nay be coupled to the prodrugs
ofnfEHis invention via di azonium derivatives.
erl ﬁi%
0099) QAT ey ARE 20 0 10 90 B SAUbES PR b
prov1desmm11waaﬂhlcmv@wu@$f tisfirial quatdroaty agwigemi The linkems of

| hydr roups. suitabl e h actio

Compougd ey g oo e A RSB R Gt G estfibed in
Exampld §munogl obul in or may be introduced by cheni cal

derivatization. Linkage to free sulfhydryl groups

ggePeritieationi n t he i ntra- heavy chain region of
[0100] '[*bh'g'z%ﬁ&hﬂg Wk fh@?)resgﬁqﬁve,rﬂﬁ%n fn%/ B fs%l'a?ed\’ﬂsir@ dh@aRHukigeRion

g site o he 1 munogl obul i n but may render the

methodsafAhe bpdiylyzatdapebl of thé campoundy ¢fiibe presat maw e prone to hydrolysis

during the purification of the compounds.

wherein
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[0093] When the targeting agent is a glycosyl ated

protein, an alternative to formng a linkage to the
w@ovposmes of the present invention via the poP@PESL0LE10399

backbone is to forma covalent |inkage with the

[0101] ’Elwrmﬁdwunmos iscdsacdiesicied tomethings of %léqan&fb@mm@ewwf Fﬂf
t 9 0
psen bS8 AERHS S0 R an BRI iin 010 i

(v/v) to 88uliZe thd berapouinkie Tha cdxopoyudid ad tes putéfiathbyi pesfouhing
ant i bodi sel ectively oxidized to generate
chromatggrgpipy, @ eﬁﬂaﬁqﬁay then be reacted either with anine
ﬁe%gﬁﬁge groups to forma Schiff base or with
ydrazine, sem carbazi de or thiosem carbazi de

re
(01021 Bequpaes @ﬂg@ DS h B EURSONE NG yBIBgRAT ot o BtoTyss of
E}WEC iy th
e oo AL ARG PR e, mhar g
prodrugekpadad & qlwegﬁ ooditiops aronfunptrant afitimee EbeBiolagicgbagtiviy of
such.  as r

compoupg%(gkt zﬁ? %gseg {ng?rﬁca %y‘ttdearﬁéag c§ '39 g&@lﬁ%@ ?%gjgif}l[év g&tshot 11m1ted to,
blocklnglﬁl@fgddzytési)sr mlmzmkggegd elldae U@M@hﬂahsdesammbd in Example 17 The

sacch rides wi.th @F’Bt he necessit %%f or

b1ologlcag(arcglg{ty Btﬁt £ sompRngs p ;&5% }Iwen%qrbla als%B‘gﬂle% gred by PI-3

kinase eﬁéﬁﬁ@ﬁh‘éa}ls Rs BRLAbL W DX, 15)480©0%] K Hehikemi et al J. Biomol
derivati'ves. This group is reactlve With targetl n

Screen, 2Q@nPer. s oiShi NhSilveriazt elilsBigmgl, Screspni g, Bes- "Hntilr ¥4 BE
?én% PeeBing¥963, vol & 320 h3aem
Drees Cg%% I{ao g esSt?%gﬁ/Iglgﬂﬁﬁ UIrgﬂg%sscar?d gl'ycoprotei ns whi 8
contentscxﬁmmcmare icerpgradedoby rEfeeencdi hydr oxyboryl derivati ves
naé ﬁlso be used to link the prodrugs of this
&Mtion to ribonucleosides, ribonucleotides and

[0103] Themliﬁtj:@hﬁiscbf i 12 pi&enslmamon Ia}:m&;efuﬂ: ﬂNmIODSplmrmaceutlcally
2-ci s-diol grou at t

acceptalﬂp st uay T@? 652 H’éqageutlé:fﬂl)éilcceptgﬁg 8?“& ﬁngfs tg%hcxf«i salt forms
which m%gﬁﬁbezd%ﬁgrlgtzcg he pHRBRXNA iR ARG QOL 4. ABSscacHOMA substantially non-

targeting agents may not be |'i nked to the present
toxic anpmdmmygﬂdﬁt edpsizpdfphemmasakinetiaprapesties pelataRifity. gbw9tRsions

dlstrlbuta on.. e‘iabf) %ﬁ toi 8&%‘%{0& SHIehLRG, gﬁ?%xﬁctfaym rﬁ?ﬂ‘@ \fich € also

o ‘I 'sot hi ocyanate’ atives of prodrugs
1mp0rtaanfthd stecfiar, mem@sta)f tiad day raateniads, d:em cxfatyswéhzaﬁon tyiedd, stablhty,

hYgroscg]plmt g}g%? %§g o}‘ T 2 as tg‘&%@h&f (?oéxyEn?rrG[LYh af; b ud% %ﬁlcal

compos]tiof& 8y Be Fﬁp&t’a@ ﬁBfIﬂﬂé u@ﬁ/eﬁlﬁgﬂscﬁéﬁs bINthein bhitfnabeltlaﬂlly acceptable
i ntact ce ei ther pol ypeptide reactive or

salts in m&mﬁ%ﬂﬁt@hﬁ@ﬁ@ﬁﬂ%@ Irapespiebls cafiffe enpl oyed. Hwang
[0104] %ﬁgmfiééﬁﬁ@dl Hfbf@ saﬁ ¥eom ﬁlﬁﬁnﬁs oPtheé preaéht Yﬁveﬁﬁ&? ﬁfnch are

ose t e of t I azo m derlvatlve
suitable tfmf usa dr fhe mwthoﬁsmd cﬂm}bcattmns gfthSpmdtm gy enigen laplude Jsut are not

em 7 1304 (1974 abel .
limited E)n aalﬁ %Hnéafi égsfl 9 %&) (‘)1 oFgAnIey acHd d!l%&'é%@f%{)&% chlo%‘xde,
hydrox ysht @hbde 'sﬁfdrﬁﬁéb‘id,%@dﬁ&géﬂlbﬁrrﬂ@i l:r&th,anesulfomc acid, sulfuric acid, acetic

acid, trifluoroacetic acid, maleic acid, benzenesulfonic acid, toluenesulfonic acid, sulfamic acid,

(@]

)

glycolic acid, stearic acid, lactic acid, malic acid, pamoic acid, sulfanilic acid, 2-acetoxybenzoic
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of bacteria, viruses and m croorgani sns, see Zttle,
Advan. Enzym, 12 493 (1951) and Burnett, et al.,

w®e@ehgaes Bi ophys. Res. Conm, 96, 157-62 (198PJT/US2004/010399
[0096] Preferred |inkers that may be used to

acid, ﬁuﬁgr\écae{ce ttol%e&%%ﬁ% izdzptgﬁlo?ésﬁ]fgm? 8%’1%%4&%1%%}3%’%?@ WRghic acid,
isethoni@ 80d/208 %ﬂﬁie Hﬁﬁéﬂd&fﬂ&@ HhHHAB9%icalliacSeyTatie sal(sGiRh ps, e, titrates,

phosphaFeé,p‘t?Oé%tgfaétrateﬁfl)ﬁlﬁvg’ge%,éa%c%lgis Le resg%csbrbat%? lﬁﬁ_}g?l Quby ¥he like.

Cations %ch%ﬁ%%)a%ﬁnorﬁhn%ﬂ a17e?co|n élﬂ@s’ﬁﬂaﬁna’t%@hcﬁll? Bcdptable
and n=0to4. ~ [0097] In one errbodl ment, Conpound 4 o

counten@msefOpmégréﬁmmW&ntu on are those conpounds wherein, X

[0105] ﬂr%%?r%ﬁ?ﬁtg of @F 8%}’%%4;&1%%%&?@3(‘% ud%&%@ﬁlomde sglts,

methanekulthepeavitbsul ts yndardludroacetid apdGalts {00 %}hahwsua?nmp heud salts being

more DO, I I DR ArSH 1 ey GUER! € BRI 8 off presen
inventioh @Rk ®S erfed—v@ﬁQalkalr b IS as soﬁhh?bétassmn%ﬁﬁh{u@%lﬂ)ahne
or CH( CH(CH3) 2) - ZI ~and Z2 i ndepen entl%@?& and

carth mejalg such e SR P CHHERAGHES U BRI GRAse TGk aF dic BN
tributylaflife/ bn PP BRAY bnd AhRSAYdS Suchas kRPRRe, MHitdhind the like.

[0106] The pharmaceutically acceptable salts of the present invention can be synthesized by

conventional chemical methods. Generally, the salts are prepared by reacting the free base or
acid with stoichiometric amounts or with an excess of the desired salt-forming inorganic or
organic acid or base, in a suitable solvent or solvent combination.

[0107] In general, the counterions of the salts of the compounds of the present invention are
determined by the reactants used to synthesized the compounds. There may be a mixture of
counterions of the salts, depending on the reactants. For example, where Nal is added to
facilitate the reaction the counterion may be a mixture of Cl and I counter anions. Furthermore
preparatory HPLC may cause the original counterion to be exchanged by acetate anions when
acetic acid is present in the eluent. The counterions of the salts may be exchanged to a different
counterion. The counterions are preferably exchanged for a pharmaceutically acceptable
counterion to form the salts described above. Procedures for exchanging counterions are
described in WO ,2002/042265, WO 2002/042276 and S.D. Clas, "Quaternized Colestipol, an
improved bile salt adsorbent: In Vitro studies.” Journal of Pharmaceutical Sciences, 80(2): 128-
131 (1991), the contents of which are incorporated herein by reference. For clarity reasons the
counterions are not explicitly shown in the chemical structures herein and the characterization of
the compounds is based on the identified quarternary cation.

4. Composition

[0108] The present invention also encompasses a composition comprising one or more

compounds of the present invention. The compositions of the present invention may further
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provides flexibility in the cleavage rate of the fina

guaternary nitrogen. The |inkers of Conpound 4 may be
w@e@paswes usi ng comerci al ly avail abl e starti nBCT/US2004/010399

products as described in Exanple 5. g. Purification

comprisq @ﬂslaﬁlmo‘dfhphmamundlg asteptdbés pldgswat ingredisAt$)sRchasalEe,
... 1SS0l ated, usl n ific i . .
s o S R Rl B BRE 5T e

like. be prone to hydrolysis during the purification of the
conpounds. -31 WO 2004/ 089925 PCT/ US2004/ 010399
af O@pulahRn present invention is also directed to

[0109] Getsnodr thatpricbent BEedthia eaRamdsfoah of hBletyuresnges

I nvention conpri si n% addi ng the conpounds to a s
formulatsdinet dopHert ivnphnayingy Far cnagwls, talets apdgapenles(foy gyl gdgninistration
ol ubi L j oy Dl Ui ELed
ey con 5 bt o QTR TAEC SRS b B
lubrican{ef$ihtagrahB bAa pveifing agerssl Riginpigentsangindss buitar¢ netdimpifedrto, syrup,

. may.be tested to determ ne.the rate.of. i S
socacia, L OIE Db FAHIR™ DN ARG L HRChP SRRy it
include, BYt REASt UniTidado Hitktbseaduahy siiGoaksthilige c@ludate igaieoyroee daltiom

cl eavage conditions as a function of tinme. The

- ; .Th .
phosphats; aidsigraiiel- Labriraits pelyfe. PReAT BeilgpilindS, BrEEREM @ldnstearc
acid, ta1+ p%@?ﬁég@?% %X%eariﬁesﬂ?dé.r B! ek e, IAEhrd bt Eimit&iio, pihito

_ , [ ocki ng phagocytosis in macrophage cell
starch arldi sndiudiZstatcle glyrallates Witkeg ddsald quungblpﬁgr@nof -h_mltpﬁgo, sodium lauryl

i ol ogi cal activity.. t re t
sulfate). Eﬁ@gﬁ%ﬁéfn e ;fﬁg‘}te% %cﬁ%gé tor IQ%I&(?(%SP%{}H%?{H%E tk&eirbgtége Zﬁgyma
[0110] CGegRYiSioASoas prekdne thvbytidd ritay Fat teenifi quiid formp 8 Onsdeendikg, but not
o Fuchi kam et al J. Bi o[m.I ScrIeen, 2002 t .. .
limited tprqugougHn OLlY/FUSBPISALF; 5 UHPDSH P SIBP oBIPS: f’g@re&éﬁ?- 3602,
composi@@x%' mask f30 bORIMBIAAD aBE dry¥r6@fet BNkt AIvith Wirenorsithier

an nghthro&%ggut Screeni ng 2003, vol 6, 321-330, .the

suitable gahitle heforagfseviich higaarenscsippomay eentasy addiigesdpgiading, but not
limited tg,?slgtsﬁeélleig%%g%nt ,Q%u?s?%%%%grﬁs Abnd _@ot%lr\%ﬁfc[gs ahPYREEA BlVes.

1 n’various —pharraceutically acceptable
Suspendl dgefitanetade, Bhueare eotrntipdde, saxbitot $yra, nyettad celptless] gucose/sugar
salt” ref

ers .t hose_.sal t r whigh . I
syrup, 88 g UL b e e oo Shmghy afihif B st sel, and
hydroge¥it EEIRE SatS UBSIISiRfh B delits Milude, but are not limited to, lecithin, sorbitan

monooleate, and acacia. Nonaqueous vehicles include, but are not limited to, edible oils, almond

oil, fractionated coconut oil, oily esters, propylene glycol, and ethyl alcohol. Preservatives
include, but are not limited to, methyl or propyl p-hydroxybenzoate and sorbic acid.

[0111] Compositions of the present invention may also be formulated as suppositories, which
may contain suppository bases including, but not limited to, cocoa butter or glycerides.
Compositions of the present invention may also be formulated for inhalation, which may be in a
form including, but not limited to, a solution, suspension, or emulsion that may be administered
as a dry powder or in the form of an aerosol using a propellant, such as dichlorodifluoromethane

or trichlorofluoromethane. Compositions of the present invention may also be formulated
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toxi c and which provide the desired pharnmacokinetic
properties, palatability, absorption, distribution,
woredoabgdoesm or excretion. Other factors, nore PCEHUS1008010399
- in nature, which are also inportant in the selection,
transdermbEfofraslbtials cbimpnsmgvaqlmoesr mraiogaqleawvebicles including, but not limited

crystalll tion t d
to, reanky, BuBrt 69 o5 renes PSR Rttt QYRR REE N en 1y
[0112] (RARSIRLAYIGT B8 bres&f maxaﬁmctn xﬁmﬁalﬂﬁabfe anraepefoxqmm@m t he

active ingredients or tﬁﬂ har maceuti cal
adinis g RIS, DS TR oSO P BB s o
inj ect1orﬂ%§}§9% f'ﬁkbql@ fo(fﬁrJf 's&Jg%nsnBrQ]-%tloBQ Y RR@ M ¢@billyyor aqueous vehicles,

e sal t he conpounds of the present
and may ammm focmulsamrctgeatsenclsdm& bt eotfliprtedde snspepdiagiabilizing, and
03|t|on
dlspercsn%\gr %geﬂtg nﬂl 4 GOMmPP 010{1 a& Il?s g %?ogf?&r?g éHX %H%r}‘\c;{g? ?Ag{fgc%gstﬁﬁﬁon
with a sﬂfagwﬂeﬁlcwlﬁclhﬂmg,gﬂﬂ het Ianntadlsosmrﬂe ayrdeguhficg emta:hl ori de,
hydr oxynmet hane sul foni ¢ acid

(01131 GRTPARNBE P BRPECSSR e P Eol B 150 e T IHeg e & Aot pgeparation

which n{ag bk LQRAGEL bF nﬁ‘ﬁlbﬂatlcffﬁdrebly(int@éhhﬁculblemﬁeﬁ@s aiht einpositions
d, toluenesul fonic acid, sulfamc a g ol i

may be fringlatedtveitly juitable palymesie of kydsenhebicragtena %ug*? g ‘Egl’rcﬂ%n an

e oS L O S AS PARATub S2LHRrs a

sparinglyy @blubleesltlfboniampiedi d, met hanesul f oni ¢ aci d,

o114 GRS SELLE BP0 Aol AR 0] gprion
The 11po§&h& pre F&ﬂdﬁ&h &dh, cothpllise lipdsbimad ehich ppﬁmmhht eﬁls of turtat%&tS)r the
tartra citrates, succinates, . ben

sratum serooMB LA SuscaHl By Pl BETORRG EHUITE R STVAELP] B SOUEHRCf te
liposom® Entg HRLEf %r%rc?ﬁﬂig NigoTdh QN8 cRALIMER U8 ed 18U A Patent No

maceuti ca cceptabl e counterions for_anioni
5,077 21ﬂmfe‘far®1, U f@@}lt Mo 4,615 of Rietgnigk et Weo%‘éﬁpgﬂﬁ@@%ﬁ 508,703
sen t|on|
ormeia oS SR VA5 e ol ey
conditiohd birﬁbe\Mdhﬁm@Ef&i&feﬁﬁel,lcfuﬁﬂg,@r aftercexpaduresofitbé sign ofrie gnammal to

f d. | i ~
UV or a3l G EORaG B ATERARCBP FHED b oY LA B iyys

Nlosom9§arf3 ‘ﬁbﬁev%si‘édeﬁ BinglaK &) lipd¥Bhe, $v1t§lﬂ1€d'1]nlﬁ§n£ QOndidtingfately Sf tion-ionic
thium al kal i ne earth metals such as cal ci um

lipids, samd fcmgfg 106 sihiphy are eldretive fay Hapsporingsogwounds across the stratum
di cycl ohexyl am ne, tributylam ne, and pyridine; and
COmeini no aci ds such as arginine, lysine and the |ike.
5. TrehtMéd®] The pharmaceutically acceptable salts of the
esent Jnv ntion can be n S
ov1s BEHEED EERYAC0 SRR 5t BRI Ao
conditidn@@8§dciafd WiRePI-3 &Rabostiviny. Tl&cH’IeB \ndde astiaiycinepbeshmoonal,

amounts or wi th an_excess of the desired
excessiye, oF @@mt@tlmly active. The present ?nventxon also encompgs%clast a rfn(e)tlilngi Re treating

inflammatory disease comprising administering to a patient in need thereof a therapeutically
effective amount of a compound of the present invention. Such diseases and adverse health

effects attributable to inappropriate PI-3 kinase signaling activity have been disclosed in the art,
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organic acid or base, in a suitable solvent or solvent

conbi nation. [0107] In general, the counterions of the
W@ 20088905 t he conpounds of the present inventiPCI/HER04/010399

determ ned by the reactants used to synthesized the

for exmdnpbsuz@@z/ow@w\ha% BE04 10368127 TRl o -S43 S8 o -S-

6’482’6%3{'%%1%’% s’ a%%o Ptam ({3{6 %ﬁ:&%? ’InIZ Sréggg??)g%ﬂ?lhg

U.S. 200200817[296 ahUIgay, 7bE,O%5 ﬁiexbntanzts Ofwmcharﬁ:ind:orp@laWﬂ@b’ reference.

i ons. .[Furtherpore na
01161 B4 Pt R BFD GReariP e & BB g e o BEAhE
progran¥&Itcl1 A68h 'ch?&énﬁ’g adiniRls@FiRP ko A PaticRtinGleb®thercol B éherapeutically
counterions of the salts may be exchanged to a
effectiveiphpatt oh e corpprnd of thspreseridniaitiae. er| ons are preferably
[0117] ’? u;ﬂ?s@ﬂ?iﬂvérﬁmn 1sB I@ﬁéc gééF L G@dhod ﬁcﬁﬁ’é fhe chemosensitivity of
erion to orm salts escrl above.
tumor cﬂtﬂxmqbusmg aﬂmmlse«uigetﬂ gipRgent oumred rﬂlleOJ‘ﬁEf aé]flfé apeyiieallyi hisetive
200 2265 WO 2002/ 042276 and S.D. d as,
amount 0%68? éé’g SER 1]rl)velmg)c())an i mproved bile salt

[0118] BlsgERANhvertion Wisb Eﬁccﬁﬁpadsee a methkmllfbﬂaihanxfmg the radiosensitivity of
Phar maceut i cal Sci ences,

tumor cel oSG RABTSHIES SPHLGY oot s Féﬁ?{gwgaﬂy ftBive

amount &%&ﬁ&ﬁﬁd o't:ﬁ{e p‘fés@ﬁthﬁ%nﬁ@ﬁsons the counterions are
xplicitly shown in the chem cal structures herein

[0119] almjpremt inkentian alsp |ez@qmn9ﬁse@1a methpsl fepippditingstumer Bduesd on
the i .
ssossH R 9046 A9 00 o BRI i
amount@ﬂﬁb@ﬁpdmdrmfdﬁlmﬂfsesu1ngenmm or nore conpounds of the
resent jnventi

[0120] I?R/@ﬁieflblﬁv anagpteﬂgqquag%gg%twsﬁgf T hean%m%%ﬁ 'i)rocesses
assoclatg@wlty§89 QAR G3%es aiRkingQdMNAstOing® agatient in need thereof a

pharmaceutically acceptabl e additional ingredient(s)
therapewfigeHy affecsive aounjhpicompamd of i reicRBBidiCiagent s,

21 BH BBt G OL BTG oGS Ssos hlrAALd BB AGRBND caflobiG i
[0121] dﬁr % 0 8L r eﬁ ﬁéséetsl on [ 01091 Corrp05|ct| gns&gé e
admmlstdnmgpxls @ patiEnt 1nmﬁech themof arthyerdpeutiqally Efedtiye amofint oftgl compowpd of

S fonnul ated in a conventional manner. For
thepres@&tdﬂ’bq(ﬂg ‘tabl ets and capsul es for oral adninistration
[0122] TR conifouad thag 68 veéninineaad sﬁa)(lﬂhz@o&ﬁiy or nettdnoohhingly Wiilh othert anti-

limted to, binding age fil]ers, Iubrl,,can

cancer ERASPHEYCAAE STARhRD I G erar. Th i cous" or

"ﬂmultdrf%ﬁ!lél‘ydeas ubsd he%lﬁ hé&ins tafite@thek Qnti- §Mfcbhﬁreatrﬁ§rﬁ agd the compound of
atin, sorbitol, tragacanth, nucil age of starch and

the prespmtl igvantigh p@mm@ltqr@tbwghmﬂ&hogfsspreferably 24 hours, more preferably 12

hours, yet more preferably 6 hours, and most preferably 3 hours or less, of each other. The term

"metronomically" as used herein means the administration of the compounds at times different
from the chemotherapy and at certain frequency relative to repeat administration and/or the
chemotherapy regiment.

[0123] The chemotherapy treatment may comprise administration of a cytotoxic agent or

cytostatic agent, or combination thereof. Cytotoxic agents prevent cancer cells from multiplying
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i nclude, but are not limted to, |actose, sugar,

m crocrystalline cellulose, maizestarch, cal cium
w@hbespsmee, and sorbitol. Lubricants include, BPCI/US2084/010399

not limted to, magnesi um stearate, stearic acid

by: (1) 1nakf©nng)wlt§1 éherrpils pbiligl Wmhca@rﬁNéuanﬂ €1 indycEgrrel geath ead/or
ds t
sortos 5 SR HE°E ol WG RrodR Rl Bl idins

processéldf cBlQIIaﬂ sigmiat eahsdwtion Odma]nmegldate ytll plifdratton)and Fabetenes at low
may coated according to nethods well known in the
Cm“mu%ﬁﬂewﬁ%llo] Conposi tions of the present invention may

[0124] ? a§s%s Qﬁcdrﬁlﬁﬂh&js th&miayl Rtsedss dyidibiidiabéhts idblud e following:
Imted to, aqueous or 0ily, suspensions, solutlons

alkylau@qgegisémgudglg; Wipkout gﬁ@ta’@qn}, Ritrogen qrwétardéoq% gRipinsfle tg,ves
alkyl suﬁ‘]mﬁ%esbﬁltrfo%lﬂéﬁls %(ﬁ g‘1r a@éﬂe il m&gﬁ& tcinfo%etﬁf?l@ Sdylciophd s%ﬁaxmde

or ot e before use.
(Cytoxah®yUifcdfapride meﬂnhabmscmwmbmnh aipebedaing ingthyldnarahaatiing,
et S o ERERL AER Ba HiBie,
temozoloHhSRE Blﬁirﬂ@alﬂﬁwﬂt(lnblﬁdingﬁﬁlthdw linAtaton) dblid dcid dreapohizts, pyrimidine
sorbitol syrup, nethyl celluylgse g ose/ suga "
analogs i ATEIRFATH e 0P HRYROHSIEB P P BEE LSRN S PPei
ﬂoxundﬁ%l t*{lng ife, 6afn ?Hﬁﬁrﬁfee@-ﬁlﬁ& SAiafRk, aRthbilAbGHaRapLEbstatine,

at’s. sif agents include, but are not
and genicitabinechatupal pqugblpﬁs laih theggiegmtyﬁs (fﬁb(ﬁ@mp&awggca aksgloids, antitumor

ntlblot%% %%%gaesh@n%%gﬁggian\geﬁggo%hggﬁl%{;%&ﬂgf l'vnmrats’g@% ?gﬁggtle 5 vindesine,

bleomyéiﬁ chptifondycin, dﬁllﬂoyub&mﬁ Alogprupicop ppieutscig) idarobicing ad-cg pafitaxel

(aclitafiy = gl St BRPe ey oy e B S gt nomycin
lasparagiﬁhgz gﬁ&?%c?r]w@f@mjl IFN)-BQ édpokiae, MUSH 31denVent ion may

ted as supp03|tor|es ich
[0125] Othet mohfesupp@snotmwaggatg are navelbenti, RE - Hu@nasmzonq, Hitragele,

but t.er C ons of the
cpesia i SRS S Bt B8 R
[0126] Mﬁkiiaﬂuaﬁlb affectitfgiagéntsriyerfoee with aclllarmitdsiscind dren\gell knotwmiotthe art

TGN NN R TE T g

not hmlébﬁ t6.efi188ALhitRE NS @406020% hhRdHond SV BINBE 609395), colchlcme (NSC
di chl or odi fI uor omet hane” or trichl orof | uor onet ha

757), colbtimpdarivetiessdt. 2 NSCHdsdndolpsiaentd GrSGrgp | 2f)s giapansine (NSC
153858{. AL ér?ﬁﬁgﬁl 3%59%@13&89 e@?ﬁ&g@,. %@%ﬂﬁ@%mvahves (e.g.,

ations conpri st ng agueous or
derivativs3ragL &INCS6088 Bﬂ)(,‘ﬂms:olchicﬁnmdﬂ $1g 36 15192), ity ¢ystni1tedN SG §3265),

vinblastecgiate oSS SR e RS B AR e o7 AR C G R BfRbe

epothﬂo‘n@é’ﬁ@fuklfh@ bﬁﬁﬂot@lhﬁfédk@@eﬂdﬁlﬁlm#ﬁe at, eothiddneBfaad Hi%bcaiermohde (see
adm ni stration including, but not linmted to,

Service, (AP tScishcn 274 3MY) sefEusting, @gﬁqﬁazolp&lﬁﬁﬂétﬂ#&&hl?‘ﬂoﬁxmples of
such agents are also described in Bulinski (1997) J. Cell Sci. 110:3055 3064; Panda (1997) Proc.

Natl. Acad. Sci. USA 94:10560-10564; Muhlradt (1997) Cancer Res. 57:3344-3346; Nicolaou
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injection may be in the form of suspensions,
solutions, or emulsions in oily or aqueous vehi cles,
w@na4ms9p2xont ai n formul ation agent s includi ng,P@UUsm4/010399

imted to, endi |2|n and di spe
1997) Kyl 8922720 SREER Mo g bk e 578 0mscanaibands (1996) 5.
Bmlcm&nwhyz%mvnpggz reconstitution wth a suitable
ehicle including, but not limted to, sterile,
[0127] Mﬁp SuiEable ae eYipkoKisragerty mcg]as @Dldpldmllptoans anentitseplpsteseayme; a

topmsoﬂn@r‘é?e’ﬂﬂu@ﬂoﬁﬁf’oc%lqﬁﬁﬁ@ %11(0% ﬁlgtl it & r@xﬁ%w&pwgw%egg syeh as

prepar ati on ere
cis-platig andh yarbmlatambsmguaﬂ rdspyrse tnodrﬁersT laovet mmﬁlsltdm @nshorfiByal

ed.with.suitabl e ric.o dr ophobi c
theraped b R S icad i Ao e e U o apt Bel o |, For

[0128] @waﬂmlo&)gentb chint 840 ba0GR iFQ8d) But R n@inSRAth Woﬁlaﬁ@ Li€roids
erivat.i ve as a_ _sparingly soluble salt, fo

(md“dl%&%/ﬁﬂﬁees an sf?ﬁfi 417 -2peiainy Ceffusialt dlpmlsplbe@mttestmmq, on
predmsdi‘i@,\’ﬂ@x%eﬁ@roﬁ@ liRdth&k£d10a8 81%&61&% fé?@lag{oﬁg %%@&'ﬁcem{

i posone preparation can
methylpfﬁénlévlpm, anqtind-tesédstesonst prednisrlest, tm;ﬂmdnlméones hloatttimisene,
h r he ¢ nbrane, resultin
oy BB, AR, ek PG S RSB B e R o Teuprolice,
Hanubﬁbkmnﬁn@zehdmple | i posones such as those descri bed

o129 4 S My TS 1 o B Pt

and otheﬂVE@ 1KRiBitoref sule 8z A REGE lanfbodi&s3Ad Rfall $RFeculbd Such ZD6474
np03|t|ons of the invention intended to target s

and SUGEEH e lse el Aati-bigrd witibpdipeliomdieneisch thay g be oiilized. ‘A
suitable BEFRin@¥RGSY ER X 6ot Ql?lrﬁe%rgm?éc m})}%ﬁeﬁﬁm 1nct11%de% Are Mclone

agents causi ng OXI tive er sui

antibodyf(@2mitnatunospscitia rﬁorﬁh@EG’fanmlsmmmbltoN 0s omes ar e lipid
[0130] A\ég ngsu?talf ﬁosrlqrspg?sa ar& ¢ cg]tatlﬁ 61%%@&?@@0@)5%&5@ utglaﬁlé lﬁg;ar%engq,a)
which reml'ﬁr@md&li @nﬁeﬁﬁﬁbﬁﬁtﬁrcﬁrﬁﬁna@ haApRNTbrafe:. TRIRRMRE Sx A%I108Fa

he stratum corneum 5. Treat nment [01151 The present
cytostats R7a S LATAP St Em@e@@sw@ch@ma@ the profi&sationgr growth of
estrogen ﬂéﬁe‘n&éﬁt bitabif @hidP Anhib RS %f the %gé 2h @fSC%ﬁ Pﬁr%ﬂfe\f\ﬁtlt‘;é signals

PI'-3 kinase activity. The |nase ac 'V &
are cytostglip 82kl Represandativi veampics indnde cpldnnmhgxpwdcfacwelnlﬂﬂmrs Her-2

1nh1b1tor? ﬁ\f@? rif,]kéﬁeﬁg ?rﬁwl%n%ps ?)([)4?19]( ﬂl%o ngg%itgﬁpﬁi%gﬁgﬁors Sc%c kinase

1ﬂnhknadmiﬁD§Feﬂmhgmto a patlent in need thereof a
herap ut|caII¥ effecti ve anpunt of a conpound of the

[0131] AyAEEidf cregi el reaffdioenrdia e e rrgertdwenyen mekidimg, but not
limited to?ﬁfe%ﬂ@wﬁgt dar il rAPInB IR IR BPfh‘%@)‘iddﬁE fdud%n%%c@é&%ted agg

pnallng activity have been disclosed int
metastatic bladder cancer), breast, colon (including colorectal cancer), kidney, liver, lung

(including small and non-small cell lung cancer and lung adenocarcinoma), ovary, prostate,
testes, genitourinary tract, lymphatic system, rectum, larynx, pancreas (including exocrine
pancreatic carcinoma), esophagus, stomach, gall bladder, cervix, thyroid, and skin (including

squamous cell carcinoma); hematopoietic tumeors of lymphoid lineage including leukemia, acute

-38-



WO 2004/ 089925 PCT/ US2004/ 010399 for exanple U S
2002/ 0150954A1; US 5,504, 103; US 6,518, 27781; U.S.
wWGe200088688; U. S. 6,482,623; U S. 6,518, 277; PCT/US2004/010399
U S. 6,667,300; U.S. 20030216389; U.S.20030195211,;
lymphoé§t1§1e%ﬁ&3ﬁ0§0112671§n@ﬁ%15§,uc Feukem#0 8- Qi dyhpieone) Tt @Mtigmplioma,

are incorporated by r ef erence. [0116] The

Hodgkmp dmelmn% AV grnslvawhene Ay selbbmphawepEsfiqeytic lymphoma,
and Bmfe@nyﬁéﬂa%apﬁﬂn%ﬂ%léﬁceﬂmoﬁr&% mgn ?le ncﬁﬁiﬂ’}g"hcu e and c?romc

terin patient in need thereo
myelog@omdieml@pnw; inyalodysplasfif exidiones, amelmi leukermamdmmyﬁlmyﬁc

LN LT A NI N e

neuroblZ SN0 §1@d’iﬁd tahd bdhyvaghomdst i@toreet m&eﬁ@imfa[ siigig including
admnistering to a patient in need thereof a

fibrosarqors ESBARTAFIISOTEA, FBS OF S8 ARBLATE CgeT FrpREstipegRelpmea,
xenodeﬁeﬁ% ?%%{Eﬁtds%eﬂré@%tar{tmﬁag]serﬂ_ iR6mR rtﬁ?{%m fol MBREARBY, 8hB O

asses’ a method for enhancing the
teratocanctmmaseny tivity of tunor cells conprising

[0132] I\?%sg] Pgel[g zrhl%elr | tﬂ nvg g%éeﬁ% tr%zﬂ agge?gat%@ of I?lg{astgtlc %anc?rs oﬁthe

bladder, phRS et chives rptrmsmne ce[rﬁérlﬁr}n—élfhﬁl qmildamg‘ld:anmry euibnectal @hsa, and
enconpasses a nethod for inhibiting tunor induced
breast Cafei ogenesi s conprising administering to a patient in

[0133] m%s&l&%%ﬁo@a&@ BhcRRRHésES Adethot fibrasdatingparaatifid c@ipriving
nmpound of the present invention. [Q120] The present

administeruiota RSB i3 8¢ @rﬁ@%es@é@p@ﬂmlim%wfw OB pepgpound of
the preségl@ AR08 & B{sgﬁs@,éc?ﬁasG d(%?ﬁ&cét aF e@as‘ﬁ‘o&ﬁ’reﬁ%ty?%%ﬁ%ﬂ -66 (2004)

eases conpri sing ni'stering to a ent I n need
inhibitioh b€ PEdkinase mhﬁpmpaummedtlyls effective anobunt of a

R T RN TR

administeANE B a FHAERih bsiDtherREN thedbaitically ét@acﬁv@ﬂhbt&fﬂ bfh Bom@cﬁﬂld of
t hereof a _therapeuticall ){ effective anou
a9

the presqb HiygRERe- e Pl‘tePFé‘t prestiamtalsorRpepmpasHes a[fm_té%i fOTﬂfsatmg gastric
cancer, SENROYAH TR ?rll?xﬂ LB st S Bb LPABAH T Hec@lthereof a

nmet ronom cal y W er antl - cancer treatnents SUCh
therapeuasalbzraéfmtlmacpyxt afhaiconapbiuad pﬁthemr@mﬁplyvenqrh@ Asefisppssed in Bacon

I
et al., Dl,%g%’ﬁ’g l]jtl% gs%)ﬁrac’?saaﬁg :Itﬁr%ga?’g %fan%{er:rég’tgln:gg Ari)g{r%h t No. M921
(2003) aﬁ@RDIaLuﬁhdetQﬂ., ]Jl ghemzer biest Waek itsirans adntinératyetlacheniVidii 2903,
s, Y e TR b a5 T RS Bl B o s
cells. Fuﬁfl&%&@@sm?et BP WoSrral of @58er keR@Cdt Bl OLBSloERNBU(1): 8-14
"met ronom cal | y* as used herein neans the

(2004) irientasithat eftli3drnase intAkitasowplo amd% 224002, mesbefisefi pesh anti-tumor
agent for gastric carcinoma.

[0135] The present invention also encompasses a method of improving the performance of a
stent comprising administering a therapeutically effective amount of a compound of the present
invention to a patient with a stent, such as a cardiovascular stent. As discussed in Zhou et al,

Arteriosclerosis Thrombosis and Vascular Biology, 23(11): 2015-2020 (2003), inhibition of PI-3

-39-



fromthe chenotherapy and at certain frequency
relative to repeat adm nistration and/or the

W@ h@ansdees apy regi nent. [0123] The chenot her apRCT/US2004/010399
treatnment may conprise admnistration of a cytotoxic

k Alyefthe GHeRE alrh&seaBRANEconYPanfcs BRhiA4detRNE iA8ESRTs. The
masen%%)ot SXI c agents prigvent car?gglr cells from nultipl ¥Il ng
0

compoun(BG)fWB 2661} 108998 iIPtF/S9Rpemel oy 3gYrix figreof pay impr
g feri h
solublhtgﬁra Eit) nt c%gtlfg ﬁlgm%é ﬂ}glééa tqgl {f}aﬁhysogl.goé% g(gﬂl lgr@?ﬁ/e?éﬁusmn
into the Sﬂﬁﬁm}‘nedﬂtelﬁadj @mastﬂmdtmt abearhentact vi a nodul ati ng,
nterferi or inhibiting the rocesses_ of
otz Bl gh et B § B SRR e
degeneré’tfbﬁ (AATBY doRBPisie al@WMistediy forpatisntlie&ldsherf6Xladfigrapeutically
sses of conmpounds that may be used as _c¢cyioto

effectwfa@mmé of medrepsene Rethe FraseRfiimgntion Aadistsseg Haﬁeﬁlﬂas#&’mafy 18,
2004, inf bﬁﬁ)}n%‘?'\/‘ﬂ}F hibito ook 'vgésElaJv'e{:%owﬂﬂ' s {RBEI S AAITSISFhe

enim ne erivatives sul fonat es,
compouﬂdisi df olssopreseasinaendion rrmalztmééMD by mhltlmgjmggqg@nesm

[0137] ﬁegg@sg% 15\’@6?1 1% F%% lgﬁ? I11np ‘Q%%?or I f%@e%ﬁﬁ‘% il{éae}tensmn comprising
administefih@tdWhLierifBkadihaeof a ﬂxerapélhyzlaby] effdtiiop hospitef awpmpound of

busul f an, carmJ t t
e presemengpt Ao S PRy b BB BB Ty 125-120

(2004), fnh M5t dtclirPq.3 1hdsb a1l gkév@hﬁtﬁé ioWexta64lintar @6hdkntrations of Mg?* that
antagoni sts, pyrimdine analogs, purine anal ogs and

are assoad?fimﬂlﬁvpd@monase i nhibitors): nethotrexate,

uar.our ot
[0138] ’@w rpé?se%t ny e%&ﬁx r’%leso e%%{ag%hgﬁ}e% Y f?]lr ﬁggr gsnll% célfferenﬁatlon of
progenifoh @élsmt:le as mgéibmlsﬁragan[te: cella,rmrr@emg pddingen eff@qtnyp amount ofa

products and th d t
TR e Pt
Expenn{e)’l&l)ﬁ%hﬁﬁ)%yml)e BBWQW% ihigibieioh BE Jhe P\I43r1bhas bathe/ay Suppresses
vincristine, vindesine | eonyci n, dactinomycin,
myeloidguegeoiteisedli n, doxor ubi ci n, epirubicin, idarubicin,
[0139] ’ﬁ{e} ?SGB{Q ggé{lst’lto )éi)%g e?é(??é:akéeg @’fﬁéthddiﬁoﬁﬁ’éﬂﬁgg %‘;gﬂoda%d%err r<;§)/r(§1lpll:lls1ng
administerihg by € patient in n:bediﬁpmoag theeapeytidaly eff{:célfvg ﬁ@op@r@’fa@pg}@pw of

o e b SRR e LG AU 1
LY294032 t’i‘ﬁh]ﬁlﬁszphb@hokﬁiﬁoﬁlﬁ@ﬁﬁct (seciapaetdnie preteinrlehasx 8 Wﬂaph 1s an

cycl ophospham de, ifosam de, and drol oxafine. [0126]
indicatorirchusmandiyebtisheect i ng agents interfere with cellul ar

[0140] ﬁlet ﬁtééeﬁt a0ehiRh81sWehbo WA ainfihdiEfopfibating andlﬁ&israssomated with

oxic activity. M crotubule affecting ag
a mutantlB'éENIcompnsmg admipesteringrio ia petient én nasd theggod a t}pﬁgqpqlpq;ﬁlltyégfecuve

amount 885%61' ol g 8?@}?%rgs%n P%’geélq G is a%bf%ﬁfgséd? g@né ¥fted on

I*Cl he
chromosome 10q23 that has been identified in patients with Cowden disease. As discussed in

Vega et al., Journal of Investigative Dermatology, 121(6): 1356-1359 (2003), mutant PTEN has

reduced ability to inhibit the activation of the proto-oncogene Akt. Inhibitors of PI-3 kinase may
inhibit phosphorylation of Akt, thereby reducing the effect of the mutant PTEN.
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757), colchicine derivatives (e.g., NSC 33410),
dolastatin 10 (NSC 376128), maytansine (NSC 153858),
WO hioaosdes (NSC 332598), paclitaxel (Taxol (r), MNXZUS2004/010399
125973), Taxol (r) derivatives (e.g., derivatives
a( eA@minidBEid08832) , thi ocol chicine NSC 361792), trityl
vi nbl.astine sulfate

10141] oSO AT PERARV P IS e et bty ingligine. ot

not limitSy#dt BRI, parcddlly, sudliagud e iratdiierenaliyitrestally, |tﬂaﬁ$1ﬁ1§ﬁd>sztl131
epoth one A, _epothilone B, and di scodernol|de a?

topicallySeip jhalatiop, m@;ec@@idgﬁ@étrat@wrzv@g@)naa@%%ta?ﬁﬁ%% P%r@nfef
adrmmst&%gﬁ’ ﬂﬁ:ﬂﬂ'e? 'buf\’%%“e ik t%hﬁmja{'éﬁ%u? ’ﬁﬁf‘aﬁﬁéﬁﬁ 1ﬁ{rape§1%ﬁﬁal

gents aré a described i n Bul'i nski 1997
subcutan&ms intrdOugNEE, iB0BHscaRand wiaa®ioipr. Pho GOIDPMIQHS Oﬁ@@d’l esent

mventlorgx@?a}é %ﬁ%ﬁ% gzﬁr%l}u% 620 ggeﬁ fcl)}‘%l%lil \%35112%6‘2{( %@%ﬁ %g&%‘&% r8E5se of the

composiffézb/aba20 Q4 4 CIbARAtroll NN Jnfiénur € 387: 268- 272; Vasquez
(1997) Mol . Biol. Cell. 8:973-985; and Panda (1996) J.
bgj #5288 hem 271: 29807- 29812. [0127] Also suitable are

[0142] ACHEQ@D&ENicSITPEGTRIiGe ﬁﬁ&fht 65th% I@bﬁi@@ﬂiﬁd' re@idifr; usalﬂn therapy varies
anti neopl astic enzy i sonerase inhib

with the paigret BieAoRgitionprigk Akted ﬁ‘éﬁ IGWBPf At é?tamﬁé% dgired, and the
age and t@ BﬂE}% forg h@;;hu@ﬁ't arfd 8 uﬁirﬁﬁtél? d@t‘%ﬁnfﬁ@& Wﬁm!e%tbﬁliant physician. In

response nodifiers; gr I nhibitors
general, lam;mvhnrdnmﬂampidyed fpyedult bulagemagmemtéuucﬂﬂorrarwn thegageipf 0.001

meie o 3n DOk Ry i PR LG BhpPIpP bRy

The desife@ dok@rh&%@@orﬁ&der&tﬁdﬁnﬂ@tem@ in alsmglemsé yahd@hitiple doses
anal ogs): 17.al pha. -ethinyl estradi ol ,

administeted ehapPEPTiplsdaiorals; for exyeRle &y Bfe hress fut O B9FResubdoses per day.
Mu1t1p1ezdggég>c§,}é£}£§{e§{eg&g oldk t anol one propi onat e,

tone, negestrol acetate, nethyl pr edni sol one,
[0143] Anmitnlihyel of Bstoosthay Badio the compamlinntthe prosentiiventiansing

administcgrlﬁ&? %tga;{viﬁ% g%rf%%%g%sag% S meél%fe%ﬁxz tcc?nrlﬁlqgtion with other therapeutics, the

dosage offﬁl@rc@?h?&lhﬁ@ @$ e peRteadaicition nlag bp pbleh derclatitblyti@wirdidsages. In
orem fene,, zol adex. [0129] QO hér cyt ostatic nts .
addition, dheusgpf fagriing geFnitHaK allgw ahg HREEFX ﬁ%gsrqa}effpf?@iﬂ P AL Certain

compouﬂd@ laF ﬁkz% sent 1n\ﬁ:-ﬂgoﬁ)ﬁﬁ§ be y@%ﬁt&@d Birtfivoly BighiRoSkes due to

VEGF anti bodi es”and small nol ecul es such as
factors l@m butaned ligised 88 lasy toxigityohizh eleargecs, lomatesjaé elpavage of the

. an I
ey i S8R O EBR S5 B B bl o om s
1 ng/kg tb RbBoWRI100 g/kgATRE dcbsagda uﬁaaobm;foanﬂ otihe peeserd mm\rehndtym@? BSat any
nospecific for 1 nd src i

dosasge iRyt DY 15 LERAPE S B el 25 0Ek T4 E6h o B, 400 nplke:
125 ug/kEPRRAGHEE 175 RbB! J0AD/EE 2288BAR, ZRNEAR, 275 ne/ke, 300 pg/kg,

325 pg/kg, 350 pglkg, 375 pg/kg, 400 pg/kg, 425 ng/kg, 450 pglkg, 475 pglkg, 500 pgke,
525 pg/kg, 550 pg/kg, 575 pg/ke, 600 pg/ke, 625 nglke, 650 pnglkg, 675 ngkg, 700 pg/ke,
725 ng/kg, 750 pg/ke, 775 pg/ke, 800 ug/ke, 825 ng/ke, 850 ng/kg, 875 pg/kg, 900 pg/kg,
925 ng/kg, 950 pg/kg, 975 pg/ke, 1 mg/kg, 5 mg/kg, 10 mg/kg, 15 mg/kg, 20 mg/kg, 25 mg/kg,
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whi ch renders androgen- dependent carci nonmas
non-proliferative. Yet another exanple of a
w@yioess®es c agent is the anti estrogen Tanoxi f eP(T/PS2004/010399
whi ch inhibits the proliferation or growth of
30 mg/kgssfrmg/éa 4epefig et mple A5 me/Akposr me/kp )it/ s80ahgAkbe0 me/ke,
100 nsductlon of cellular proliferative signals are
o n&% static agents. Representative exanples include
[0144] BRI éﬂ@eﬂﬁhvﬁlhﬁﬂ\hﬁs hakibRraspedby, Riuk@4tsd by Bk fRllowiRRhH-1iMlithg
1 kinase inhibitors, MAPK kinase inhibitors, P13
examplepnhj bit ors, Src ki nase inhibitors, and PDGF
inhibitors. [0131] A variety of cancers nay be treated
according to the preseq@mhﬂMg@tion i ncl udi ng, but not
limted to, the follow ng: "carcinoma including that of
the bladder (i ncl Jaepayatiee ef BAEP4M02Zand netastatic
der cancer breast, col on élncludlng col orect al
[0145] Peé% géar)lplel@if BX2H4002iwaspreparedgiceqriing tudthemesrhased emthe procedure
ek In:Lu
desoribel %@vﬁm bt i), Blsl @gerggzésg%f)gg%ﬁt%ﬁgg ntggy&fee%g & PR Are
incorporhtgdph actfelcenw §‘ hednspla@mtanhpf thathjomethpanarpeashdichromonksrsgch as

12 b O e RSO R LAY 5 BREAA S5

(1981), tﬁél vaTEES o0@hibh GRIGdoRSUTREd b TR ERRP hsids Ehel ds_l;anmloﬁfof methyl
nphoi d Ilne%ge i ncl.udi ng | eukem a, acute -38 WO

phenyl k.%eﬁﬁ Db ookl Wit ru s ido b conaprrigBakylatiqneafitashipl anion
(Vlahos @zcd{ t o@ldlB/aﬁriHElQQJﬂztprgpakﬁféh%@hﬁthy@k&gﬁés éJ: gl i3k Fﬁ’ong_ s%Elr!eactlon

['ynmp i ns | ynphoma, "non- Ho
from theh:axhoyyl@ea,cpd { _Q}rwmmformﬁ@ usmgzghp iprockgurp Hcm:abed md{;hbottom etal.,].
t|c tunpi eI0|d
Ore. Cagiy KELE QPR IRRBondITTRE IR B olioabSPRED b kg
| eukem as, nyelodysplastlc syndrone nmyel oi d | eukem a,
and pronyelocytic le han t unmors of the central and
peri pheral nervous systemincludi ng astrocytoma,
neuroblastona ~glioma, and schwannomas; tunors of
flbrosarcona

GHTE 0
thyr0|a foII| ular
morpholine

tunors
N/\g
anger,
-@ Most—pref ‘@i Y, tEhe
daccel erated o

et ast ati c
pancreatic cancer, brostate
carf€er, non-snetl cell |un§ cancer, colo&ea(ﬂd1pancer
and breast cancer. [0133] The present i nvention al so
enconpasses a net hod fgg tr eiing pancreatitis
conpri si ng

Preparation of Quaternary Analogs of 1.Y294002

[0146] Following the procedure of Scheme 3 the tertiary amine of LY294002 was quatefnized
using iodomethane or benzyl chlorides under forcing conditions to yield compounds A052-10
and Compound 13B. Example 56 describes the synthesis of methyl quaternary prodrug A052-
10. Example 57 describes the synthesis of a phthalimido quaternary prodrug A052-08.
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adm nistering to a patient in need thereof a

therapeutically effective anount of a conmpound of the
w@em@gmesno2i nventi on. As di scussed in Gukovsky ePCHIS2004/010399

Gastroenterol ogy, 126(2):554-66 (2004), inhibition of

e SRR APl S CH BB UL by T oot

described the@htAEsisLfeqfafa-@RrRALYE qigernagprodrag &04Hg0t 0, a
patient in need thereof a therapeutically effective
amount of a conpound of the present invention. The
present invention al seCEiBMBPPasses a net hod for
treating gastric cancer, such as stonach cancer,
conprising adnfnistering to a pati @nt in need thereof
a therapeytd ly effegtive a of a conpound of
the presen vanti on. As di sc (f# Bagon et al.,
Di gestive Dise8s ek Abstractd afid ’fﬂ7ner ary
Pl anner, Vof" 2003,6 Abstract I\Io.PhI\/921k/()2003) and
Rokutan et at., Digestive D seas | stracts and
Itinerary Plaagfags, Vol. 20083, Aﬁé?y?g&kiﬁbm 354
(2003), PI-3 kinase is involved in the adhesi on of
Hel i cobacterpylori to stric, cells. Furthernore,
Csaki et at., Journal a h"c%r Research and C i ni cal
Oncol ogy, 130(fpepafnibft of CARIMmet}dEeREes that a Pl-3
ki nase inhibitor, such as LY294002, may be useful as
[0147] CXlor8Rkihyl MfRmhedidgEWerelpdpatbaFolldwing eeGirocdare desttidad inlhe
_ present invention also e,nconﬁasses a net hod_ of | ) )
Tsujiharg, fyndnG angneme4p & 49 a Reellnfheapreersiste ghpsylic pgig was diluted in
a 50/50 ALY bf%i@ﬁl%)ﬂ)%%e@haﬁlgﬂa?e?.%! il wal EREdd MGn 3OWAL: Bkl #hd
conpound of the present invention to a patient with a
sodium ti¢azbinatesd ehuiak aral retetrdbwylesundrvmdydregen pufath @dasged) was

hou.et al .., . Arteriosclerosi h 0SI\S a .
added. AgeEistoe R mpry TSRS SASRY M 1 R S Ao Ty ffion
was stirreB¥ighou9 %‘%rﬂ@‘a 2%e ﬁﬁ%ﬁﬁﬂ&ﬁ%@&ﬁ@&ﬂ) a deparasey fimyiel with more

revent the "stretch" dammge that, acco ies stent .
dichloroﬁptamﬁﬂtwashe%g% EAturateR g lg@wﬁ a%luBﬁ_?;E e SpaBleg e dried
over sodiutY &liatOMdithe $dMenBleitve®@lo ROVYORE phEHutl. Tht hRtpaf wamy

I mprove solubility in the stent coating matri X,

characteiizadrboyVeC-Mfuastiv/seme ases by UBINYIRyspeaiiossapyr By thiegneial progedure
into th | | Sy i ' ' .
e S

carboxyleneizpasses a nmethod for treating age-rel ated macul ar
degenerati on (AMD) con'pr,ljégieﬂg adm nistering to a
patient in need thereof erapeutically effective

AMOUBTRGITURECONPOUNd O] RERNODT|ES CRRT TIMEENT | pN.SMYSET
di scussed in Retina, F%br uary |18, 2004, inhi BIMES&N O
| Q) Ko gy o oW i assecrated it

—h

~

O\/Cl
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conpounds of the present invention may treat ANVD by

i nhi biting angi ogenesis. [0137] The present invention
wak@aeogreonpasses a nethod for treating hyper t BCIEUS2004/010399

conprising admnistering to g patient in need thereof

apeutjcal |y ef f e¢tA@e+arount $273a conpound?bf
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(1): 135-130 (2004)
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topically, via inhalation, via buccal adm nistration,
or conbi nations thereof. Parenteral adninistration

WO paolsiwes but is not limted to, intravenous,PCT/US2004/010399
intraarterial, intraperitoneal, subcutaneous,

T Ttgar ticqtar- g e

I nt rgnuscuar ar, 1nerat D
co sitions _of the prlesent nventi on nmay |al so be
%@\ﬁaqﬂ% f h i nplant, whilch al | ows
slow rel eage of the clonpositjons as well ds a sl ow

control | edOi . v. i nfusijon. b. bosage [0142] |A

Jred—a

e 4~ Cl d Cuti-bdl 1. - t1.'v'c' e oHt—o06+1 CIe— GOt pCU:".d—
’ HPLC'M@Cfﬁﬁe] LR g v 'é%ﬁjivn‘fe{fer‘fgpﬁpy varies wth the nature of
+## HPLCIVIS réteidinttin®ofige fgrtinp eabeshlictapfl dsapai v defctidyr® t hat
activity is desired, and the age and the condition of
UD= undgtgetable fiedeilack Y absgrhanprans np igeigeiontyddSby t he
attendant physician. In general, however, doses
enpl oyed for adult humm&ﬁ#@qtnent typically are in
the range of 0.001 / k 0 about 200 ng/ kg per day.
The dose Grnyersiona®idu¥Y 2907 ty Rgateonaydredm@d g/ kg per
day. The desired dose may be conveniently
[0143] L%Téq\%p% earnoynd A) wasdingpleed do seetondirileand thern ¢agh ef the shioromethyl
o . . _ |
esers (1- £ STy A B bl SR Pl G B ity s TR . v
room tempgstiors, tktreastion prodesiied enlly stuwly edfthitheechlodofitéi3]esirsnta gbervery
of factors may lead to.the co ds of .the esent .
small eyt Ry s S5 bRl E1o08 Y B et iyl SO chloride.
At 65°C, the sagish proétediowepldtiot @RIIIRaE ir0NhoMrs. IThet&Rtion when complete
herapeuti cs, the dosage of the conpounds o

. ft
(as judgedpyanatyfis by £ndSo v arvdifictsd: egativaied apd thanipysifigd PRgerse phase
HPLC. THGPRE6S wdrb colfdflitahe oghiﬁigedlt%egé&g tht AEGRE Efbgiuﬁtg \%E‘h&ffyﬁy

,allow the necessary dosage to be relativ
powders. Bxampi¢sprepsosrrodpusified in ths npmeseart shaweeintthomnbledglope(the

i ni 2| at | hi gh,. d
comte o021 IS A RER e g

hi gh cl earance, | ow rat®asledf cl eavage of the tertiary

am-pe—As-—a+resil-t—the-dos compound of the
g%?%%%%% i nvent o% ﬁaigﬁe frﬁ%%abF&FFN? n&&% (§ o PHRB
he

100 ny/kg. The dosdge of la conpound of { r ésent

ge
i nventi\en may #¥-6at amip |dbsathd | AHAd ngd00kul n@B%
0, about 1 pg/ kg, 25 g/kg, 50 ¢/Kkg, 5 g/ kg,

i i , )

100 Jg/ kg, 125 g/ kg, 150|g/ kg, 175 pg/ kg, 200|pg/kg,
22540/ kg, 250 g/ kg,l 275 pgo/ kg, 300 pg/ kg, 325|pg/ kg,
8G..9/ kg, 375 pg/ kg, 400 |pg/kg, {425 g/ kg, 4509/ kg,

3

47 kg, 500 g/kg, 525]g/kg, 550 g/kg| 575 @/ kg, 600

pg/ kg, 625 p?/kg, %50 ggllkg, 675 pg/ kg, | 700 glkg, 725

o/ kg, 750 pglkg, 775 gig/kg, 800 j,qg/kg} 825 g/kg, 850
o QO o 1

l0YaVa WP ol e

pgll kg, 875 ﬁg_lLlr(g, JUUG7 KT 925 GO KG, 950 —1gKG;
975 g/ kg, 1 ng/kg, 5 ng/kg, 10 ng/kg, 15 ng/kg, 20
ng/ kg, 25 ng/ kg,
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-41 WO 2004/ 089925 PCT/ US2004/ 010399 30 no/ kg,
mg/ kg, 40 ny/ kg, 45 ng/ kg, 50 ng/ kg, 60 ny/kg, 70

wWorgUokgs9930 ny/ kg,

90 ny/ kg,

i nvention has nulti

or 100 ng/ kg. [ O0lEai/UI10e4/010399
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usi ng i odonet hane or benzyl chlorides under forcing

conditions to yield conpounds A052-10 and Conpound
wa3B4/08925pl e 56 describes the synthesis of nepdilyiUS2004/010399

quat ernary prodrug A052- 10. Exanple 57 describes the

svnt hesi s of a phthalim auaternat r AD52
2004/ 089925 'PCTF R R I8 rrpélégOS ZSHR

G he synthesi s of |a paracjarboxy penzyl

y AO44-78. [0199][0215] |describps the

si ¢ of ajpara-scn-benzyl quaternary| prodrig

SCHEME 3 0 0 1 R6 -X R6 Ph 00 A052-90

CHB ' 1LY294002 13B|R= Benzyl Prepar at i on

hiz

of Chloronethyl Esters [0147]
. oS T = O R 102.3 93.7%
ernedmates Wer'@ pil epated ¥oT 16 proceglure
‘..rl Tsuji hara, Synth Co 767, 11994.

ry\ht\é approprijate carboxylijc acid was di|uted
0050 m xture of dichl oronethane/ water. The
§i xt ure“has cool ed in an i de-water nd sodi um
Ji carbonate (4]equiv) and n-tetrabutyl nmoni um
hydrogen sulfate (0.05 equilv) was | added.LAfter
stirring for 5 mn, chloronethyl chlorosulfate (1.1
equi v) was added. The solution was stirred vigorously
overnight. The m xture wﬁanéﬁggsferred to a separatory
funnel with nore dichloronethane and washed with
sat ur at ed sodi um c Habhetbylslesten LiskersThe or gani cs were
dried over sodiumsulfate and the sol vent rquyed to d
[0149] p}a@@d atetht hesuls ofdfiremplerhendigraamled. hitpgnethyh stefclingers e prepare

- M5 . a in.s labl
(schem @t sepPuRER e BBt fiohl COMHERG s kaRty Siliblc)

as descPiBb®[HOFR h?yé 3, ﬂ&lﬁﬁompbﬁndéwpsr camaemﬂ ifitoghe tohes reactive iodomethyl
n

COrrespo car boxyl ic .ac Tabl e 1
ester (Compound C) by atinklestem re)a/lctkon by dlssolvmg \2'a€etone or 2-butanone and then

dissolving 2-5 equivalents of sodium iodide whereupon the sodium chloride precipitated and the
iodomethyl ester (Compound C) was produced in solution. Compound C was isolated by
stripping off the solvent and dissolving in a water immiscible solvent such as methylene chloride
and extracting with water to remove the residual sodium iodide.

[0150] Compound E was prepared from Compound D (commercially available) Compounds F

and G were prepared in a manner similar to the production of Compounds B and C, respectively.
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STRUCTURE REF. NO. RET TIME * SM RET TIME ** O

A029-42 3.612 2.329 O-'~Cl 0 -43 WD 2004/ 089925
WEODASRR0D4/ 010399 SCN O A029-44 4.273 3. 327 Pdi/us2e/010399

A029-58 3.820 2.833 O,-,C O (r)\/~I A029-60 4.077

2.956 A029-62 UD UD Qjﬁ«gﬁ; 2 U U 001la &G4 O

A029-80 UD U O,-,dC 0 A029-82 UD UD O,--Cl AN

H O A029-86 U@UD CIOO~_,CI

0
OH
o e
SCN
SCN 5
A
0
o N
SCN c
Os_ OH
Ox_-OH OO
HN
SCN SCN
D
E F
Oy O _!
. G
SCN
Example 6

Quaternization of 1.Y294402 with Halomethyl Linkers

[0151] Halomethyl esters, including those of Example 5, were use to quaternize L'Y294002 using
conditions similar to the methodology in Example 4. Representative prodrugs comprising a

linker with a free functional group include the following:
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O O 0 AD40-46 3.906 2.901 O A NHO--C 0 -44 W
2004/ 089925 PCT/ US2004/ 010399 0 A040-58 UD UD O
WORMN4/0899¢23 O a HPLC- M retention tinme usi ngPuS2004/010399
detection; HPLC-MS retention tinme of the starting
carboxylic acid using ITV detection; LTD=qg
undet ect abl e due to | ack of LTV absorbance Bnd no
ionization by Ms Exanple 4 Conversio o“é
Quat ernary Prodrug [01481 LY284002 (
di ssolved in acetonitrile and the
chl oronmet hyl esters (1-1 é
added along with 1-2 eq sodi um illodi de. At
roomtenperature, the rea ded y &l owy
with the chloronethylestefs t iye very small

gdact al g%ﬂip\gkﬁé‘ﬁm

the precipitation of so chloride. At 6

reaction proceeded to cowphtetion Uss@idr Wi 1_@72474
hours. The reaction when conpl et gvj«=as3] udged

analysis by LCMS) was filtered; concentrated and t hen
purified on reverse phase HPLC. The fractions were
col l ected and Iyo id i zed to give the desired pyoducts

as fluffy powdeys” Exanples prepared and pur|f| ed IZ

rom Exagpl e 3 was

Compound 1105 Compound 1106

Molecular Weight =626.48 Molecular Weight =601.66
[M]+= 499 [M]+= 542
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= - %0 0 0 901NOO
0 494.6 2.718 M+ = 494 AO041-49 400.6 93
-45 WO 2004/ 089925 PCT/ US2004/ 010399 o0- 472.5 2.661 0300
WOR4/HRIED23- 23 145 90% 00 00 NOS 5134.6 3. 019P(Mlv’ﬁsﬁlll43(11
A036-48B 194.1 97% O gobo 470.6 2.724 Mt= 470 AO031-1
190.4 98.6% 00 0 0 0 484.6 2.926 M+ = 484 A031-14

204. 8 98. 5%
0 00 0 451.5

.0 97% ~O0 O N~ .110 004222

70 264
3 09 192. 93. 7%
(_o
O Compound 1108

Molecular Weight =515.57
[M]+= 456

F o
F

Molecular Weight =599.53
[M]+= 486

0]
o o
Lo G &
O Compound 1109 Compound 1110

Molecular Weight =553.62

Molecular Weight =531.57 [M]+= 494

[M]+= 472

[0152] Compound 1105 was prepared by mixing Compound 1101 with compound C in

acetonitrile where both are soluble and the product Compound 1105 precipitates out over a three

day period and is washed with a small amount of acetonitrile to give substantially pure

Compound 1105 (confirmed by LCMS).

Example 7
Preparation of Prodrugs Using Compound 1111

[0153] Compound 1111 was produced by the method shown in Scheme 5. Compound 1110 was

treated with neat trifluoroacetic acid for 1-3 hours and the TFA was blown off with argon and
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\' 0 0 ~ OExanple 5 Halonethyl Ester Linkers [0149]
Based on the results of Exanple 3 and Exanpl e 4,
whadoaneky| ester |inkers were prepared (Scher@r/USBENg010399

chart). Coppound B was prepared from Conpound A
aried undeg AeHEINAP §IVEY: SRapaY Podid carprized fdsmmonedi 13- Epmmprnd BL13 was

then dissdIPePinCOTRR B ThiMES cORYEIH & atie§~I E%St"b?oﬂ@-g ?xoﬁﬁafﬁei tHfonyl
1 odonet h%gl _ester (Conpound C) by a Finklestein
chloride wasddowm atflyyithirgeroing then driedamderdngh wacumbo givedivenpanod 1111 in

S T T
with vaﬁétmfiﬁm’geh-}cbrétg'ﬁlﬁrg an&(ﬁgﬂi@@ﬂ%n@?iniﬂ@ﬁudéfd@ﬁﬂ@seﬁr Ekmple 113}]: simply

. . sSolut}]on un wWas | sol at e stri InNg O
dissolving fignelBRDL IR S4h (e TSP OR R TR e G 4611

sol vent such as nethylene chloride and extracting
with water to rermvessf'(g[? sg'edual sodi um i odi de.

[ 0150] Conpound E wa Fe%@r d from Conmpound D
(co B ci{gl |y avail able) Conpounds F and G were

’ nner sinmlar to tRe p?® j on of
RPOUNG and| C, respectively 2004/ 089925
US2(047 0139 SCHEME=~4 0 / SCN

Compound 1110

O Compound 1111 Compound 1112

[0154] A sample of Compound 1111 was dissolved in acetonitrile and treated with at least 5
equivalents of different alcohols in separate vials. After 1 hour the samples were analyzed by
HPLC-MS and showed good conversion >90% of Compound 1111 to the corresponding ester as

shown and characterized in Table 3.
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OHOOHOOAO__ --1a HENIL / I/ 1/ SCNSCNF EO
O/1 G SCN Exanple 6 Quaternization of LY294402 with
woladoanewoky| Li nkers [0151] Hal onmet hyl esters, PODUSIH0OHEL0399
those of Exanple 5, were use to quaternize LY294002

using conditions sinilafbled the met hodol ogy in

SEX AR Ao RaPT ESENT GLFVE 1T OWWUUS ROMHRE] Bk | Ms+ Found
I'nker with a free| functional group imghiegle the
- 48 WD 2004/ 089925 PCT/ US2004/-0616399

| +0 o 8%/ SBrpound 1704 \1 | o

Oiom% =672.74 [M+= 613 S0 00
/
o

A046-92-2 492.55 2788 492
TLY

A046-92-3 476.51 2.640 476
/\Z

A046-92-4 528.59 2.970 528

)
A046-92-5 522.62 3.197 522

OR

A046-92-6 524.55 2.490 524

0]

o—/
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00 ONONO Conpound 1105 \ |
ecul ar Wi ght =626. 48 Ml ecul ar
M+= 499 [M += 542 -49 WO 20pd1/08992610399

OON-~OI I/ 1 1
Conpound 1106 Mol
WQO\00gl08992601. 66 |
Q

PCTHUS2004/-61039 000\ ~O0OF OO0\ \ OF(r) I\ |

b TNETO (r) + OV F -4 %olpound®107 donpdiifd
: &eul ar Méi ght =599. 53 Mol ecul ar Weijght
5@ [M+= 486][M+= 456 O- DOOO\ Il @ OOO
ound 1109| Conmpound 1110 | Mol ecul ar Wi ght
] .57 Mol ecul ar Weight =553.62 [M+= 472 [ M[+= 494
[0152] Conpound 1105 was prjepar ed| by m xi ng Conpound

4.4 N4 —1 v A

—

H—E—— + it M | P Y Ihehtd I
ITaUL ! COMPUUTTO[ Angb1d7 g ARGt 11 € 2/\78§1L’c‘ SOt gL§
sql ubdl%'/g&et he prioduct Conpound [1105 preci pi tates out
a O/hﬁly period arnd is washed with a|smal |
acetonit
o]

E/%E rile to give substantially pure
N

Example 8
Preparation of Protein Conjugate Prodrugs Using Compound 1111

[0155] Proteins are conjugated in 1argely aqueous solution (pH 7-9) (phosphate buffer to
carbonate buffer) using an excess a 2-10 fold excess of Compound 1111 relative to the amino
groups or hydroxyl groups to be modified. The acid chloride Compound 1111 can be introduced
in a mixed organic- aqueous solution (such at 50/50 water/acetonitrile or 50/50 water/THF) or
stitred in methylene chloride in a two-phase reaction system at room temperature for 1-24 hours.
Protein-conjugates can be purified by dialysis or ultrafiltration and used directly.

[0156] A 500 pl aliquot of 5 mg/ml transferrin protein (Sigma) in 50 mM sodium bicarbonate
buffer was mixed with 100 up of 30 mM A024-79 (100 molar equivalents), which was prepared
according to Example 12, in DMSO. After 1 hour and 20 minutes of reacting at room
temperature a 50 up sample was removed and passed through a Sephadex G-10 (700 molecular
weight cutoff) column to separate protein from small molecules. An aliquot of the purified
conjugated protein eluent was then extracted with acetonitrile and no detectable Compound 1
was observed by LC-MS. The purified conjugated protein eluent was allowed to stand at room
temperature 39 hours at which time the protein mix was again extracted with acetonitrile and this
time 15% of the maximum theoretical amount of Compound 1 was detected. These results
indicate a molar ratio of 15 moles of prodrug were attached per mole of transferriﬁ. These results

demonstrated the attachment of an electrophilic linker-bearing prodrug to a representative
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Conpound 1105, confirnmed by LCMS). Exanple 7

Preparation of Prodrugs Using Conpound 1111 [0153]
w@ooposaes 1111 was produced by the nethod shownCT/IS2004/010399

Schene 5. Conpound 1110 was treated w th neat

protein adddefrlot@irapaichbti averitmel a bdstahtid anounsofaRE3 tFasmaibies

bl own of f on,and ., -50 WO 20 9925

(compomﬁdvmszﬁw%ﬁfe@%gpwe&%“d&ﬁ6"&9"‘&‘/%1%0& g[r%r{ ? % gi ve a gl assy
solid conprised of Conpound 1113. Conpound 1113 was
then dissolved in 1-3 E&mﬂ@hvhionyl chl oride and

heated at 65C for 3-8 urs 1 hi l.ori de was
ol ovlrereai o B Troup Pritmes ried e acuum
gi ve Conpou ood |e ds
(0157] Tt SEIAGSTOHIRINS Do o P isr By Hitrd
FMOC/H@EQIl GRbIASHGD R LRmhistey us\Mg ahl Ne@krbOddSino acids. The resin-bound peptide

nitrogen- contalnln rox | - cont
was reactadioith johipowrd 1 blrl 1@3)‘5\{% frgmblng h‘?f’HF’ 11te %Saéxgn];gqﬁ rﬁan wrzrllshed with

t ha lacRISH €leave the

DMF andGppRtichd 10t A R R B g BB o B
Con_]ugatel(l(;;ﬁp@ﬁp@ﬂm frofhlth3reSin (SCh-ei’ﬁG—6—)-— Example 58 d@qpnbwlfﬁ&p

1111 Cbnpoagg 112 [0154] A sanple of Conmpound 1111
preparatiqppf RmaRB™ ‘n acetonitrile and treated with at

|l east 5 equivalents of different alcohols in separate

vials. After 1 hour the sanples were anal yzed by

HPLC- M5 and showed good conversi on >90% of Conpound

1111 to the corresponding ester as shown and

characterized in Table 3. -51
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WO 2004/ 089925 PCT/ US2004/ 010399 Table 3 Structure of
Es.ter Formed Ref No MW Retention Tine M5+ Found

W@ po0n08®2y 0 o A046-92-1 518.55 2.849 518 0 POHESDR4/@10399
492.55 2.788 492 (r) (r)~~y 00 o ~(r) OO
A046-92-3 476.51 2. 64QcHfam & 0 ~00 0 O A046-92-4

528.59 2.970 528 0 0 O A046-92-5 522.62 3.197 522 |

a 0 o M46:92-6 524.55 2.490 524 -52 WO

2004/ 8992‘3/FEI>U52004/ 010399 0 0,7 A046-92-7 466.52
337 466 © 0 \ 00 0 O~ 1 AD046-92-8 480.54 2.787

090" \Cluv 214 nm Exanpl e 8
N

o

Compound 1111

NH

OH
1) resin bound peptide /U\ /\/\Kﬁ\ “ o]
HN N ﬂ/ﬁr ﬁ OH
NH, o o Y
o}

2) TFA
3) Lyophilize and prep HPLC on reverse phase
N

OH
H 0 L, 9
HNT N N gli\ﬁ OH
HN o}
0 (o]
0 0

o]

O

0
I
O 0 N*/\ Compound 1126
S

Preparation of Prodrugs with Folate Targeting Agents Using Compound 1111

Example 10

[0158] Compound 1111 has an electrophilic group that may be reacted with nucleophilic amino
groups under mildly basic organic or aqueous conditions (i.e. sodium bicarbonate buffer from 20
mM to 500 mM) to form a nonreversible thiourea link. Suitable nucleophilic amino groups are
present on the targeting biomolecule folate. Folate molecules A and C were conjugated to
Compound 1111 via an amino group in DMF by mixing in roughly equal proportions in the

presence of the base triethylamine or diisopropyl ethyl amine to yield compounds B and D

(Scheme 7).
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Preparation of Protein Conjugate Prodrugs Using
Conpound 1111 [0155] Proteins are conjugated in
wo 200g089928aqueous sol ution (pH 7-9) (phosphat e PCif/i82004/@10399
carbonate buffer) using an excess a 2-10 fold excess
of Compound 1111 relatk%ﬁﬂkﬁ the am no groups or
hydr oxyl groups to bed dd. The acid chloride
Compound 1111 can be introduced in a m xed organi c-
aqueous solution (such at 50/50 water/acetonitrile or
n.90(50 pater/ THF) or stirred inanethylene chloride in

H
* g7t i phpse  egethon system At r8m t enperature for
- 24llnouks K @

€onjxigates can be purified by
Hdi gl yst¥s of ult il tridtion a@d used directly. [0156]

A 600 | aliquot of 5 / ferrin protein (Signm)
in 50 nNIs@Hiun1bicarbonate buffer was m xed wth 100
up of 30 nM A024-79 (100 nol ar equival ents), which was
prepar edmpé@angi ng to Exanple 12,, in DVBO After 1

hour| and 50 m nutes of reacting at room ¢genperature a

G 10 (700 nol ecul ar wei ght iﬁ;ﬁif)

pfrom snmall nol ecyl es. Al i

gﬂrifled ORi | d gcbp i ANie| ueHt en @&xt hact ed
NAS

S. i fi conj ugated protle
el uent was all d to stand™at rom tenperature 38

hours at which Time the protein m x was again
extracted with acetonitrile and this tine 15%of the
maxi mum t heoreti cal. amount of Conpound 1 was detect ed.
These %Fsults indicate a nmolar ratio of 15 nol es of
g re attac p nmol e of transf &
oachment of jan o

itMc | A gar{ ng pPodrug to/ &0
reppesent ative -53 WO FH04 089025 _RCT/ 20@4%&#
u

protein and dnonstrated that o%&r time a isub tan?ia
anount of a P13 kinase inhibitor (conpouﬁﬁ\1§ was
rel eased fromthe protein under aqueous conditions.
Exanpl e 9 Preparation of Resin-Bound Prodrugs Using
Compound 1111 [0157] The peptide arg-gly-asp-ser

HN

(RGDS) was |pr epaipedndfitang resin using standard
FMOC/ HOET cloupl i ng peptide chem stry using all natura
H,N WL a¢i ds. The resin-bound peptide was reacted with
m [ -24 hours, filtered and the
LES] e g methyl ene chloride and
treated wit ri fINiok oacefji c acid to cleave the
0 SN

C H
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conj ugat e Conpound 1126 fromthe resin (Schene 6).

Exanpl e 55 descri bes a scaled up preparation of
w@ooposaes 1111. -54 WO 2004/ 089925 PCT/ US2004/pADBSH04/010399

SCHEME 6 0 0 ~ OClI O Conpound 1111 OH H O 1) resin

bound pepti de NHOH2 H---(OH NHZ O0 O 2)

TFA 0 3) Lyophilize a &aﬂpggl HPLC on reverse phase NH

Pr Jﬁ%%‘l% gﬁ%?géﬁgs%khaﬁgklbbhﬁE@ﬂtlﬁ)gQg@lts@sﬁ@c&npoﬁhd\lllll

[0159] Compound 1111 is conjugated to monoclonal antibodies in aqueous pH 7 to 9 and then
separated by ultrafiltration or other standard methods of separating protein conjugates from small

molecules. The conjugated performed can be prepared according to Example 8.

Example 12

Preparatioh of Prodrugs Using N-hydroxysuccinimide Esters

[0160] An ester less reactive than Compound 1111 was prepared by producing the
N-hydroxysuccinimide active ester of Compound 1113 (Scheme 8). A 100 mg sample of
Compound 1113 (A024-67) was dissolved in 1 ml of dry THF along with 53 mg of N-
hydroxysuccinimide (2 equivalents). With stirring a 45 up aliquot of 1 M
dicyclohexycarbodiimide in methylene chloride (2 equivalents) was added all at once. Within 3
minutes a heavy white precipitate formed indicating the coupling reaction was occurring. After
allowing the reaction to stir for 23 hours the reaction mix was filtered and the solvent removed
from the filtrate to yield 172 mg of crude active ester product as a thick yellow oil, assigned
Compound A024-79 and showing a retention time of 2.334 minutes with the expected mass of

M+=535 found for this peak.

SCHEME 8
0 on 0 OYE\ 0
Lo saliase
o N — o N
Q" &Y
Compound 1113 Ref. No. A024-79

[0161] Using the same chemistry as described above for Compound 1111, A024-79 was used to
conjugate targeting proteins as described in Example 8 and used to conjugate to a polymer is

described in Example 74.

-57-



Preparation of Prodrugs with Fol ate Targeting Agents

Usi ng Conpound 1111 [0158] Conpound 1111 has an
webk@answphi | i c group that may be reacted w th PCT/US2004/010399

nucl eophilic am no groups under mldly basic organic

or aqueous conditions gi . e. fodi um bi carbonate buffer

from20 nMto 500 PHe{n a nonreversibl e

thiourea pj 54 hlr C[isﬁf%o(lbﬂn' gud1 105 groups are
JH&ra ‘Iggi onol e

present on the targeting bi cule folate. Folate
(0162 CBRb&GMI1985 ﬁas%deléetwﬁmﬁ%%?mg IR hRY b @eactBd Withundilebpliilic amino

Vila an amno group in y. mxing in roctli?th %/ ﬁﬁal om 20
groups urgieomidlyi tesis orginicts aqyRoas endations (ke sodive 108 tﬁ?} g fror

[ ii, S [ O | i R Héiﬁmﬁl &l
miLto 3 @ﬁﬁ@ R Pl BEEE 8 M TR0 s w e are
present o%@ﬁ%g 'Bidrﬁdgl@c{jl-d:ll-éf?u%h %sl ;@blid;Bsﬁprﬁeiﬁ@nﬁmmﬂ-@o&cmemalwgfmme
0npou _— ,

o i RRBRAE AR et ROy gt g
products ?&ﬁ@dg ch/m&glﬁndsm adDINN-~-NOHOOOOHDN/NHrll~
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I\ / Compound 1111 2\ /NHO HNI1INN-\ NCHOOH

N--, /NH2 CH -56 WD 2004/089925 PCT/ US2004/ 010399
wex@aps®231l Preparation of Prodrugs with Anti bpdlUsS2004/010399

Targeting Agents Using Conpound 1111 [0159] Conpound

1111 is conjugat ed toSEHEME6nal anti bodi es in aqueous

pH 7 to 9 and then separated by ultrafiltration or
oiNaerNst andar d net hods  of sgpara%} g protein

n
ébnjpgates fir oprsKal | O egHIes.HThe conj ugat ed
e A @-o.
anplle 12 Weo..ﬂog

according to Exanple 8.

H Fugs Usi ng
NShy dr oxy?%cci ni m de Est 60] An ester |ess
reactive an Compound 1111 was prepared by producing
thel N-hydroxysuccinimde active ester of Conpound
1113 (Copdpeund 8305 A 100 ng sanpl egof  Conpound 1113
(AO24-67) was dissolved in 1 m oR\dryjTHE along with
53 ng of N hydroxysuccinimde (2 gquiv Wth
stirring a 45 up aliquot of 1 M

HN di ¥ exycar bodi i m d% in ne

H/

reaction to stj
filtered and t sol vent renpved

yield 172 ng of crude active ester p
yel l ow oil, assigned Conpound A024
retention tinme of 2.334 m nut.es w 3%

H NN 35 found for thig peak. SCHEME & H
N
N » H@—Az ‘B >/
H N N O
H
O
-0
D N 0
o
|

mate to
Q hi ck
and show ng a

e expected mass

N
/\/H

T Compound 1105

H,N N N
S 00
_N 7 N
H N N 0 x
0 H N
C H
Example 14

Preparation of Derivatives of Morpholine Ring

[0163] The thiomethyl compound of Scheme 1 was prepared as described in Example 1. This

compound was heated in an appropriate solvent with or without a catalytic amount of acetic acid
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O0OO0OOO pOHOON ON+ -~/ 0 N O Conmpound 1113

Ref. No. A024-79 [0161] Using the sanme chem stry as
waele®ensdsexl above for Conpound 1111, A024-79 waBCT/ESIH04/G10399

conjugate targeting proteins as described in Exanple 8

o RS2G4 SRS Sl BuBSRIB bR Bompen

was con5XAEM The Mdx Raeper siitjevtedid pRipachtivg fevbise phasedifhMisd idlGthe

[0162] Conpound 1105 has an el ectrophili rou
desired mmbé]ﬂi&f‘eaé@ agel (arReURdRTERSEH ipjthis %@8@&“ Eﬁ‘&l& along
I Rk kISen #nl TaBle 5. The NMR
i D ot L5208 ) {0
dmaﬁnﬂ&nmn@ommhneﬂ@m&ﬂbﬂébbﬁiourea link. Suitable
nucl eophilic am no groups are present on targeting
bi onol ecul es such as peptides, proteins and snall
nol ecul es bearing am ne groups such as vitanin
derivatives (A and C of Scheme 7). Representative
exanpl es of such products include Conpounds B and D
-58 WD 2004/ 089925 PCT/ US2004/ 010399 SCHEME 9 H2N
NN~~~ NNO/'NHHNH HENNOH (r) AH Conpound
1105 S H
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HZNNNIT I\ HONHHO OHNNN/ HOHO B O N+
HZN/NN. O SH / ON OHHENNNNOOHDHHODO

WQ 2004889920 O N+ Conpound 1105 0 H2N /N N~ Pet1/Ub2000010399
OH HENN NNOOHN"-,--NH2 CH Exanple 14
Preparation of Derivati>f9$1e f Morpholine Ring [01631
The thi onet hyl conpound 0o chene 1 was prepared as

seeser i bed | nCexmnpl#e 1. ThiM®l Weonpoundiséensheat ed Yiatd (%)

af—appropriatesahvent—w thsgi;, wthput g, gatatiytic 243
punt of jacetic acid| -59 | WD 2004/ 089925

PCTUJ52004) 010399 aanI wi th an excess of the
nuc\:\Poeophi l'j ¢ am ne cofpound until npst of the

t hi onet hyl| conpound
[s]

1154 483.5 54.6 303
CLL o
0y A

0] 1155 3354 24.7 19.8

Q -1156 307.3 5.0 4.4

N
O 61.2 534

9 1157 305.4 100 (est) 87.7 (est)

o 1158 3214 30 25.0

0 1159 295 62 56.4
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was consunmed. The m x was then subjected to

preparative reverse phase LC-Ms to isolate the
waleminga2ior phol i ne anal og. Conpounds pr epar edPCTHUSI00£010399

manner are shown in Table 4 along wth their

canditions [of pAgpar at|on, clagacier]| zatcon and 223
[ sql ation shown in Table 5. The MR |data for {he
ds i|s shown in Jfable 6. -60 WO 2004/ 089925
S2004/[010399 Table 4 Structure| Conpound # Ml W
(nrg) Yield (%9 D 1153 352.42 B2.6 24.8 |01
~CH / OH 1154 4835 54.6 30.3 N o O 115% 335. 4
24, 7 19.Q O-N-9—1156—36/+-3-50 44—+ O“Ga' 12—
8.4 0 1157 30519 100] (est)®B7.7 (ebt)) 0 NClo 1158
4 30 250 O NOMH~ sl 0 1159|295 62 56/4 ON
O\
1162 337.4 6.7 23.5
X
N
1163 337.4 57.7 45.9
o}
/\or—j
1164 335.4 41.0 32.8
1165 265.31 17.2 17.2
1166 319.29 2.4 3.0
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[-- 1111~CH 9 -61 WO 2004/ 089925 PCT/ US2004/ 010399 O
1160 293.4 24.4 22.3 0 1161 295.3 71 64.5 | / | OMNH
WO2010899337.4 6.7 23.5 0O O 0 1163" 337.4 57.RCHBESBH04/010399
[/ 1 OO0 1164 335.4 41.0 32.8 O NH \ O1, O 1165
265.31 17.2 17.2 O NTdlelsl66 319.29 2.4 3.0 OFF

2 0 AlﬂQQQ?R CPT/HQQ””AIH1 200 Tﬁth 5

Compoung fy¢ LI\&)%; Soll vet e at (T&jﬂf cﬁﬁ;’r@?(ﬁflﬁ [ &y ten?l 1 %XLT Aﬂgwield

No. viel ebrepNo.| (Prep Tine (nin) (mg)] (%A Apﬁf"er SN ey’ o

ez%lflaﬁgﬁal)n- BuOH 115 /{ 350 no 3.407 32.6 24.8 1154

1153 ADRBG8 N-|BUGEE:bEO7 192 Nes 35800 pF b 30. 3.407 32.6 248
1154 A036-08 n-BuOH 1107192 0 3.156 526 | 303
1155 A037-193 -BuOH 110/ 24 o 3.640 247 | 199
1156 A037-18-1 7-BuOH 110748 o 27764 612 | 534
1157 A037-15 n-BuOH 110/ 24 ™o 3837 100 87
1158 A037-29 n-BuOH 11074 0 2753 30 75
1159 A03731 7BuOH 110/20 o 2753 &2 564
1160 A037-48 FiOH 657220 — 3.666 244 | 223
1161 A037-40 EiOH 65748 _— 3.012 71 645
1162 A037-69 toluenc 65724 . 3.410 285 | 235
1163 A037-09A n-BuOH 1107180 o 3278 577 | 459
1164 A037-09B -BuOH 110/ 180 0 3587 a1 328
1165 A041-32 1-BuOH/DMF 110724 — 3247 72 | 172
1166 A041-25 -BuOH 1107240 p— 3427 111 93
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1155 A037- 99-3 n-BuCOH 110/24 no 3.649 24.7 19.9 1156
A037-18-1 n-BuOH 110 / 48 no 2.764 61.2 53.4 1157
WRBRFNIB2H- BuOH 110/ 24 no 3.837 100 87 1158 APGIUSH04/010399
n-BuOH 110 / 4 no 2.753 30 25 1159 A037-31 n-BuOH 110
/| 20 no 2.753 62 56.4 1 60 037-48 EtOH 65 / 220 yes
3.666 24.4 22.3 1161 AO EtOH 65 / 48 yes 3.012
115¥ 1 §4u dMRIAGA, )AQ%hfz‘sQ(btsoJHy,enez 0oLt 48, 3.5068.3 9381, 49, 51474 (s, 1H), 7.367-
23. 5 751(1(@87113\08177899542(& 1BuI§H’9HkD/ 180 no 3.278 57 7 .9

Thor{ g S B L1034 V08 87 17 17 et

AQA ves 3.427 11.1 9.3 -63 W

1155004/ W% g%?pgﬂéé%ﬁﬂ%g -2:521> @) 3- 4804 m, 4H) 5.496 (s, 1H), 7.389-
NVR @ ( 2H), 3.772-3.399 (t,

11574 H) | BNEBETE1533.571-1.698 Ky, 615 3.34A4 (78 (i, 4BhIp,543/(s,36Y, 7.3 27 .56 Qm, 7H), 8.163-
(m | P (dgHI7RIEZp02 (d, 1H, J = 7.9Hz) 1154 H | NVR(CDC

115813) | "IONBRIIRL,F 60 498- 1307 (A ), DsANDHA &n, 35 7.6005 2éd ~14%),2440-3.160 (m,

(m 71-}}), 3816733 8o, 119)73.(3d-3.81iHm, 2H).017-4.65H&) 16,1554 & 11), 7.387-7.582 (mm,
NVR( ODCL.BY:8-167 (., 165=18487 (d, 6H), 2.567-2. 627 (t

115920 @Nﬁﬁ{gﬁ 939 sGI, S5, Pord RO SnA06-5026 (7 290957457900 20, 5.412 (s,
(m Zhﬂ 72 -7213651@811518 04C7d489 éhl:lﬁﬂ)js 666% 03(5da|21)1g[ 11% 5}i§b (528 (
o 10 R Th- 846 (m, 7H), 8.180-

(d ] )1158 HNI\/R(CDCI3) 6 1.498-1.547
163 m W@Wgﬁismssg (-h2H3|g?3 358Xs,68D £ 3.5 DIO54R b, 2HL,1)5,099 (b s, 1H), g 5.427
VIS AP0 D B B B195 (BIF T-R74 ) | 3. 737- 3. 831
1163( m | HHVRADAL} ¢ 4.0039, 3§07y, 3.47603,48 5052, 53B06-1.888,(m, 4H), g 4.961-4.980 (t, 1H), g
7. 3875675 (5812) g mss—m&e (. BDIEB587 38Am( ), d #130-8.264 (&, 1BH2)3.05 He)

116411591 2103 @& QH)‘;;?BB% 8 (0%, 3, 1H), g 3.368-3.394
3H) (n§ 140 3390432;69 (bts,, 168 i)5.,40 s '744715%2 E Sg %i (d, 1H, T =7.81
(s, |mAH), 7.287-7.325 (1,

Q N o Non- by 4
O~ Uo.UJU\Lr J.I,U:l

7
T

\JI

Example 15
HPLC Analysis

[0164] HPLC analysis was performed on a Shimadzu LCMS-2010 and employed a flow rate of 3
ml/min and a starting B concentration of 5%. The B solvent was linearly ramped to 95%
concentration at 5.0 minutes, held at 95% until 6.0 minutes, then linearly ramped back down to
5% at 6.5 minutes, where it remains until the end of the run at 7.5 minutes. Unless otherwise
noted this is the method used in the examples. Method B is a slow gradient method for polar
compounds that employs a flow rate of 3 ml/min and a starting B concentration of 0%, where it
is held for the first minute. The B solvent is linearly ramped to 10% concentration at 3.0 minutes,
then linearly ramped to 95% at 5.0 minutes, where it is held until 6.0 minutes, and then linearly
ramped to 5% at 6.5 minutes, where it remains until the end of the run at 7.5 minutes. In
addition to mass detection the LC detection consisted of 3 channels; UV absorbance at 254 nm,

UV absorbance at 214 nm, and evaporative light scattering (Alltech ELSD 2000). The
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1160 H NMR(CDC13): 6 1.077-1.178 (t, 6H), 3.255-3.308

(g, 4H), 5.447 (s, IH), 7.367-7.546 (m 7H), 8.180-
w@2@04890e5y 1H, J = 8.01Hz) . 1161 'H NMR( CDCl3pCT/6S2004/010399

3.326-3.358 (t, 2H), g 3.358 (s, 3H), g 3.517-3.542

cvaporaivy  ityease R ol Bl bl PV 13 i per

minute. A COIBEhtmNVR{esaICAI0 liks) ZndXBbck ﬁmpalabmesg)ﬂhﬂﬂlﬁnﬁdmﬂ&?MS—

2010 wérg 'bgf%.?@@"(? ggdf o%ltr%g%g%g 1zer %élo 166# Lfflai%gi}%é%\}efng Spgative
mass sp@ma wéik detdct8d £80r R 182406 ﬁ'}:’z e célumn%vé@é YHIC ddihviStleen ODS-
6.1.931-2.103 (m__4H), 3.133-3.248 (b s

AQ, S- g,q;a(m@e gz)g 7P jgr ity a HGumd Iy I\Q@Bbmhwﬁ wapnadeysingHPLC
grade B?zﬁf] %ga%_l)%vl&lg@ !34/ 5_(6/%2 Ig-l c% e an%laﬁ I\%ﬁ? _p}%@ﬁ v%ﬁé@@g?id%ﬁ@]

acetonittife wiiPQ.CooAfval) D Ac E@E64’Eh1$-lﬁtsﬁénaglab%nemnm tiperoff dr5hdael 1.60

e B AT B e GRS AR SR QS o

acid; ARELY eRbhlogas 0002881 p. M 408D ed) dsed 9Secfaoieanindaid on at
5.0 mnutes, held at 95% until 6.0 m nutes, then

linearly ranped back d t % at 6.5 mnutes, where
it remains until the egm}é\g‘j%‘fcifﬂg run at 7.5 m nutes.

Unl ess ot herw se noipe@bgrm“seﬂpujhe nmet hod used in the
exanples. Method B is sl ow gradi ent nmethod for polar

[0165] CRRRAYPRSarkiivd HRDD k¥ @eﬁoﬁﬂeawmaaghanmzu%yakmb fpagd ofitwo LC-
starting B concentration of 0% 'where it is held for

8A pumpp gorrieptsd tong Pk HOA Fresanpies|apd ARG oYsr dagyqrse phasmrodroy (YMC,
st SO GBTRL S PRC o FLIVEDY S0 Bl NEf g ovet o
MRA v&:ia(blerﬂqﬁmheqzlit@n dhe $veailer streamras thﬂamp@iln o 35%4/minug: Bing a LC-

1 nyt es, S nt|I ndof e r t
10ADVH ke ity OO TR et Phise iR it o ftndt
wavelerfkﬂl EM deRtcs ahd theh eplitabughlchranm ai Svapbfdtlﬁ@ﬁ ghitReatzengtetector

UV absorbance at 214 nm nd evapor EW _
(run t §0 %mﬂhsadﬁa‘tr?&efl.ﬂ?gv olal- isaypegimapio PSR 24 fass detector;
the 1larg&0844:1 33872 RETA SSROQH A IRRRA 1o § ’(ﬁ‘l@&{ 219 Nuid hatliler serving as a

scattering detector was run at Cwth a nitrogen
fractionfooHeptesfiriggeBed byt mpss, Pdrabserbaneecor Eﬂiﬁepe@bﬁlz(:‘c heni cal

o) S5 BB 25 A58 SRR e Wi e

ramping@bisl viazieus @aseritdativnseB. Mdbilkphise A RosinhdeesigndPLC grade B&J

water Wﬁﬁ %ﬁt‘%{-% Zv)ﬁggﬁﬂgmwr endl esgg? S@%ﬂ%%grg e%élz:]o acetom(%nle with

0.1% (v/v) HOAc added.

Example 17
Bioactivity of Hydrolyzed Prodrugs

[0167] The bioactivity of LY294002 (Compound 1) was determined by assaying phagocytosis in
J774 macrophages, which is a class I PI-3 kinase-dependent pathway. Briefly, J774 cells are
treated with LY294002 at concentrations of 10, 1 and 0.1 pM along with an appropriate DMSO
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AQ S5 particle size, 50 nmlong with a 4.6 nm1.D.

Mobi | e phase A was made using HPLC grade B& wat er
WORE0h/089925 % (v/v) HOAc added and nobil e phase BCTES2004/010399

HPLC gr ade B&J acetonitrile with O. 1%(v/v) HOAC

control ?ordgx m WG@I‘( i t}%nggés?tp%lﬂ %gBtglﬁ gﬁig% ggd b?o%d cells) was
added 2 8 VB & @ﬂfécibr aUR éqlasal t6 10@“1 %ﬂ ﬁi mﬁfﬁfég %ﬁi*@@/ @thwéf@% dssd to

acid; Aldrich use
hypotoric ghetcls feisaieve realrhﬂ@adopellﬁmmhaeommwmmm bmm@suremem of

hemoglepth B3leclt @0 the ek RRRAL 'Astonbleh Ty MRR e Y2 B0Eh fhifgautty

blockedthagocSidsis bt @l—\ccmaémmbpi @ra dodel deJedlidnd gha@i@l ThedeB¥RIS ehdicate

| - Al
that the %?féﬁeﬁfsg%gnqg Hived é%fﬂmﬁ?m %@%%%@@ g@}f bt gtmpgynds of
the prestiRAnMatibiafl ighiv® PUBR iSRS hdthva: Ushe tﬁgﬁlelth%ﬁ of 553\3/%% Y23 kinase

then made up to 3 mM/mnute using a LG
aCthltY #ER@@CIJIH ofiyesoranemd) 1 130 avas trastedlatié piv mstﬁtﬁtmh mothghariable

' eenth UVdetect nd the
e S, S0 SRV IR B0 L0 B ISP,).
control mtpéﬁ:(tlmie ze(‘d th ab phhotbaidnlof aompbmﬂgla%)‘ dhowe@th pﬂlag%cytlc index

d Shi mad 2010 Ma det ect or;
R, gy Sy 8T AR RSO R SCMRAERI 4 B O BB OTA W binaso

of 140 vihekdak SGApathad 1261w ah @@@oﬁ& pHET Wtk tidne 2261 dn@N 0 hours
col | ector trl%rered mass, W absorbance, or ELS peak

showed §’ (G ef 84,6%.884 3 Epestisely ghissranpls damoastraas thtwitisly prodrug
1126 ha$ ﬁﬁfettb RIPI chald GRS a@ﬂ%ﬁgﬁglfo%% tYlﬁ/gEu (freléeg%g sté(;e %%Q%v% drug

up to various concentratio
that doesrstpev sigriificanHPL-CkiprecighiB&ibn. Watother eiptehin®ntl$oted that HOMQM
S HPLC
concentGGF S FpoRRT L PR o8 Sorty oy eciehBe Sapma esanpre et
solution Bhedaeibwl bF tedf soliyidt hadzeRGIRIfBUMASs | LR bolT R blank, 190 for
act i VI t y of 1Y294002 (Conpound 1) was determ ned by

compou%(gg A0 Fudsdey {tsgapgpv# thatwtherms?tamm@te@ of whmppurids] 136)
i Aol 956 SRS PRV R gl e
limited s¢tjing1 This @ffgctyamfmﬂm gvalitated labnreapqmmg pird extperiDMB@singsletihsing

/ trol f rﬁ%/ig i n, DVE
s oS0 ORI SRR LA, TSP Bt 0 P,
incubatidl toe fadipkved py vmsoval of the compound and then 2 hours incubation for
phagocytosis to occur gave PGls of 33, 143, 206, and 213 respectively. This example
demonstrates the compound 1126 in a dose-exposure-limited setting inhibited PI-3 kinase in a

dose dependent manner.

Example 18
Preparation Of Bone Targeting Gronp A030-84

[0168] A solution of 500 mg 4-[(N-BOC)aminoethyl]aniline (Aldrich) in 10 ml dioxane was
treated with paraformaldehye (400 mol%, 270 mg) and trimethylphosphite (400 mol%, 1.12 g).
The mixture was heated to 95°C overnight. Then more paraformaldehyde (270 mg) and
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added at a target to effector ratio equal to 100:1 for
30 mnutes at 37C. Cells were exposed to hypotonic

W@ g kstos renove red bl ood cells and phagocyt oBCHUSS4/010399
det erm ned by neasurenment of henogl obin concentration

mmethy’lﬂhogﬂ'}@te‘%ﬁlrl]% g M&%taﬁ&ed A9 iSRAMLafel of 99@ro%ex¥]1ghltxga?é 38 solution

significa | ocked phagocytosis a
was cooksdigkantupdt ic sofpnm &0duk)andeyrshetbwith sarated sodibmsbloride (20 mL)

and WatelrgééJ m{Li Th%%r%a'%cg WCE‘ h@%esf(%%r %E@lﬁgf % qlﬁalé aj’éstfu?e %%}\9%1'1 al?cﬁfg(cess
tnmethyﬁihﬂmua dﬁn@fed vta‘letap)f e&poitatiom MEITPC eprovide NIT2BIgtof Bk:ie%r oil. The
nase_activit t hi s nmet hod of assayi ng Pl -
preseuca i B 1e omoyid iR bt B b U eBrRso el e lrgspray
HLPLC-M@ﬁio%Hn%& repenfloVHifRBEGNL b @tﬂuﬁﬂiegvhﬁdh ¥akd ARES /2 [ME+H]+ gnd 489

reincubation tine to allow for sSitu conversion

m/z [M+plebofousd {5 t@dieﬁlv@ 18359 @%ﬁﬁd&ﬁ%l’ﬂb The control

b nd
one RGBSR, ol SVSE 0, Sy GRIRHY s
treated \Atlﬁnéardagmmeeﬂqﬂsﬂphm@éﬁ ytod®i £.90@y Uheisolgtiaswas steted|ovemight.

t | bi tin [ nase 0 .wher eas co oun
wethano] B9 7 SeiPRatibe s s at S Gt ek oo ebaHebiag
provide Il @2 E QBAS oraﬁﬁlﬂdﬁ@ ThPfes@ice 88ihéitle %Bﬂp&ﬁldrv%%ﬁﬁfn‘{e@ B
exarr_‘gl e denonstrates that initially prodru 1126

electhSPﬁ%YsL%W he rteRBorpims uRipg festedisnigyasi fovndde e vi T-&rainutes
and the RS Epde! 9Bk aes%awl%h&w% | 88 ﬁp% ?ou% ﬁgthf\*ﬁgﬁtew/g 309 [M-

how si gni fi cant 3 ki nase I'n
HI™ Oper@tmen itrepregatsieoneds. ThaprcalthONasl\alssxtglmdcreﬁatma@ nanbeayfA030-84.

compound 1126 in an exposure- I|mted setting (20

m nut e exposure to test sol uti hen r@ /al of test
sol ut i orT)ﬁh d 20f 50 versus 163 f or "sabvent

bl ank, 19 onpourd—1;- an “REwe

(tetrapeptd de that is the targeim i et yo¥¢ conpound ,

1126). This exanpl e showed t advagptages of a
targeted PlI-3 kinase infMsEitor in an exposure-tine-
limted setting. Tms effect was further eval uated by

repeating the exp nt using decreasing doses of
compound 1126 h st owed that 10 uM 3 uM 1 uM and
0O uM for |$N nu NTE<gH ncubation time fol | owed by
removal o &“complund and then 2 hours incubation

for phagocytrosbs to occur gave PAs of 33, 143, 206,
and 213 respectively. This exanple denbnstrates the
conmpound 1126 in a doslgx%gﬂ 3 yre-limted setting
inhibited PI-3 kinase'in ose dependent manner.
Exanpl e 18 Pr eSyntiesionf Componad B gé2i ng G oup A030- 84
[0168] A solution of 500 ng 4-[ (N BQOC)am noet hyl ]
aniline (Aldrich) in 10 di oxane was treated with
par af or mal dehye (400‘3'm)<l’0 70 nmg) and

trimethyl phosphite (4QQ, notwd. 12 g).

[0170} To 1.0 g of 4-carboxyphenyl isothiocyanate was added dichloromethane (15 mL) and
distilled water (15 mL). The flask was cooled in an ice-water bath and sodium bicarbonate (4.0

equiv) and n-tetrabutylammonium hydrogen sulfate (0.05 equiv) were added. After 10 min,
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The m xture was heated to 95C overnight. Then nore
par af or mal dehyde (270 ng) and -66 WD 2004/ 089925
weERONAESRE0D4/ 010399 trinet hyl phosphite (1.12 ghCTHESM04/010399
added and it was heated at 95C overni ght again. The
G . . .
chloromB R ARl RABLET wat SERE R ol o6 SR eyl brogniene
and transfedret to(a2@parkipry fMheecl orithathe a:ld oxﬁﬂrchlodwmﬁﬂam(é@ md ddiherfayers were

separsif g i rdiie 1% Ap5 L AP AT Gh B RRE P DL TG rsges
were drigll @fer Sodiln@atlfat bnd thB€olvit esesvea tohrdvhie 1tid @f LRABSIN Ghe

assigned | ot number A030-74 was confirned
presencegf g fitlssqomppund ppriniisaish it il fein relertion thve 1] fihegmoduRt 4.2

i) vy TS, 004 2 0l USSR R A1

NMR sp{scﬂfo@@a)pyA B CREL:ps Sod8 @7 DHDS.8 HzAT3D) (442 s/ QB &faredb (s, 2H).
above in 10 nL dichloronethane was treated with

bronot ri met hyl si | ane (EQO n% % 1.97 g). The solution
was stirred overnight. e ol (10 nmL) was added and

the sol ution wesysshésis @ ckbpdiind amdi-4dhen concentrat ed

to provide 1.12 g of an orange oil. The presence of
the title compound was cqgnfirmed by el ectrospray
LC-Ms. The retention Yi yng this gradi ent was

found to be tR = 0. 85 amisu nc'and the mass spec for
t he desired product [KECOHL6N206P2J found at the
expected mfz 309 [M H]- operating in the negative

[0171] Ammltélonﬁﬁﬂgo preod tst chiematb sl eytee (prepdret wa tie provedere described in

A014-5 Zg\l}es,?mi%gatgge vala_IS [ dovg&h ag}{lbr? g_élNdem quyi? ﬁlcﬁfh?%'«ilhal)_? \:zl'vgsl
stirred overnight. The solution was filtered, the solvent removed, and the residue was taken up in
dichloromethane (10 mL). The solution was washed with 10% (w/v) sodium sulfite (10 mL), 5%
(w/v) sodium bicarbonate (10 mL), and water (10 mI). The organics were dried over sodium
sulfate and the solvent was removed to provide 137 mg of a light green solid. The presence of
the title compound was indicated by a shift in retention time in of the iodomethyl ester product
(4.4 min) versus starting chloromethyl ester (4.2 min). The compound was also confirmed by

proton NMR spectroscopy: 'H (CDCls) 8: 8.04 (d, 2H, J 8.8 Hz), 7.29 (d, 2H, J 8.1 Hz), 6.15 (s,
2H).

Example 21
Synthesis of Compound A014-76

~
AC14-48 NCS

AO14-76

[0172] A solution of 387 mg of the chloromethyl ester (prepared via the procedure described in

A014-52) in 6 mL 2-butanone was treated with sodium iodide (1.2 equiv) and the solution was

-68-



A030- 84 Exanple 19 Synthesis of Conmpound A014-52 CI~O
I ~/ NCS A014-52 [0170] To 1.0 g of 4-carboxyphenyl
w0 sotlsweyanat e was added di chl oronet hane (15 pdj/us2ed4/010399
distilled water (15 nL). The flask was cooled in an
heated 10he-Thatseutibatias filicked,dbk soivdni rardyved ané tedefducewyas talienalpdn

dlCthI’OREP%E%Q? ggﬁ?’ kﬁmﬁ]ﬁ%l% Wasﬁ%d?wv%lf é‘%;gﬁz?@(gg@ggl s% e YI)O mL), 5%

(W/v) soa@fﬂ BiS20RAI010399, arhy aeqEeit)y rhe blgaieswhicatied bler3odium
qui v) was added. The solution was stirred vigorously

sulfate aa@ Q}er‘fP’dﬁlﬂt wag e yeshie PETVIded 10 angoiselan selids e PIFRENSE owhﬁ itle
compouﬁch@asaﬂnglcé)&d Gy G @fu?trlﬁ naLhRRend ﬂagorﬁé,’t}x%l egfé? p}o@}i&r@ 4 ‘@ﬁﬁ?versus

separated and the organic were was sat ur at ed
Staﬂlﬂg@wpmmlwhwﬂrl(‘élémlﬂb m.). The organics vvere dried over
sodium sul fate and the solvent renoved to provide 1.10
g of a tan solid. The e of the title conpound
was i ndi cated by a shi F@gﬁﬁ’&:@tentlon time in of the
product (4.2 nBynthess eifSemspantd A4l &24 boxyl i ¢ aci d
(3.2 mn). The conpound was al so confirned by proton
NMR spectroscopy: 1 H ( '(Lg%)z (OCH 08 (d, 211, J 8.8
Hz), 7.30 (d, 2H, J88 2H) . Exanpl e 20

Synt hesi s of Con'pou N48N A014 48 NCS A014-76
[0171] A solution the chl oronet hyl ester
(prepared via the procedur(e e cribed in A014-52) in

2 nL acetone was treédted WtH §6Uum i odide (1.2
equi v) and the sol ution vvas stirred over ni ght The

(0173] 4 ihand ! RS Shdsh e diden] CleBeR e r Lyt pgyglics) in
500 pL (ﬁ&%a'ﬂg LAy tr\é‘@céd Wﬂﬁ geqfaﬁntaiaeﬂ;% 05 Mn¥) arﬁpﬂ#&mﬁﬁﬂ dmhe #Pmg).

di um bi cdr bonat € wat er
The mlx’(uieﬁ)wuﬂ_beate'dih@ 85)‘1Qﬁ1d| then the savait ms{rqmpemd gmdpum evaporation at
75°C. Chloroform (10 mL) was added and the solution was washed with saturated sodium
chloride (2 x 10 mL) and water (2 x 10 mL). The organics were dried over sodium sulfate and
the solvent removed to provide a brown oil. This was purified via LC to provide the desired

material. The presence of the title compound was confirmed by electrospray LC-MS A; tg = 1.8

min. MS [M=Cy;Hs3Ns01,P4] m/z 796 (MH"), 818 (MNa").

\
\

Example 23
Synthesis of Compound A022-32

P(OH)z j(OH)z

m J

02232 ﬁ(OH)z ﬁ(OH)z

[0174] A solution of the 33 mg of the phosphonated macrocycle (prepared in A018-24) in 700

pL dichloromethane was treated with bromotrimethylsilane (72 mg). The mixture was stirred
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sulfate and the solvent was renoved to provide 137 ngy
of a light green solid. The presence of the title

W@ oovposaes was i ndi cated by a shift in retenti oPCT/US®04/610399
of the iodonethyl ester product (4.4 mn) versus

overnigl @b P B Ty  BPCS ae Spd PE St e

addltlor(aCB)@ly&) h/ﬁthaﬁelQéO(( ﬁh,L) Ahds adde a8d He)solufion gtn@éh 1 R:Handjthgn the
1% e 21 Synthesis of g%oun

Volaﬂle?w)fr& regoves(ia @V&Ad)fawv eﬂ%fidmn o rs@thmoil picipitaigdz brayvrotolid,
which VMQ Qiifeiel Ah@ABEL) yf{hls%%s unﬁ@& gﬂ%_@% ¥odat 99 é’lﬂ)%\gﬁﬁg Hés%ed alatenal

described in utanon
The preggnehosibel tltlmqrmmme V‘(ai Caneqwd\b)/ ebanttodpiey ISOMS Lok swas min. MS

ocof S IR T PSR, e e 0

[0175] Tlenitre grotipés mﬁsceﬂalkmg stapddrd metiodh bpreai®@ion aheexakP1d hitring with
with 10% (w v) sodiumsulfite

e squ i on shed
5% palliléji@n ﬁ’E)Caf N7y at %&W?%%ﬁ%re(%@umbydmg&ﬁ drhe
mixture WRhEeR ﬁ(te'sredl'fttﬁkmér Beﬁ‘e &f S fir Wes Ruidrth B AMBst) Sagg 'tﬁérgolvr%t

sulfate and the sol vent was renoved to provi

evaporagsfl givetthpyaBBEi d. The presence of the title conpound
was i ndicated by a shift in retention the iodonethyl
ester product (4.4 mn starting chl oronet hyl
ester (4.2 mn). Exanp mﬁﬁggﬁyﬁnthe5|s of Conpound
Ad8-24 o0 o0 I$Ym©©$ls QBQQmeIG(d-B))ZZ -8¢N A018-24
P(OCH3)2 R(OCH3)2 11O 11OI1_[0173] A solution of 64

mg of 2 p-nitrobenzyl-1,4,7, 1d%Lptraazacyclododecane
(Macrocyclics) in 56 oﬁéne was treated with
par af or mal dehyde (50 ng) hrlnethylphosphlte (207

mg). The mixture mas“%@atedoFEWSSC and t hen the
sol vent was renoved via rotary evaporation at

[0176] A mixture of phosphorus acid (1.26 g), 6 M hydrochloric acid (19.5 mL), and p-
xylenediamine (1.0 g) was heated to 100°C. To this was added 37% (wt/wt) aqueous
formaldehyde (1.15 mL) and the mixture was stirred at 100°C overnight. The mixture was
filtered and the water removed by rotary evaporation at 80°C to provide 2.11 g of a white solid.
The presence of the title compound was confirmed by electrospray LC-MS using method B; tg =
1.8 min. MS [M=C1oH;sN,0¢P,] m/z 325 (MH").

Example 25
Synthesis of Compound A018-12

H /T(OCHa)a
TN
YT

(OCH,)
A018-12 g 2

[0177] A solution of 928 mg N-BOC-1,4-diaminobutane in 10 mL dioxane was treated with
paraformaldehyde (592 mg) and trimethylphosphite (2.44 g). The mixture was stirred at 108°C
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75C. Chloroform (10 nL) was added and the sol uti on was
washed with saturated sodium chloride (2 x 10 nL) and

WOR0e1089925 x 10 nmL). The organics were dried ovRCT/BER0UOM0399
sul fate and the solvent renoved to provide a brown

ovemigrﬁr{a!%n'edrtlgg %oﬁvéﬁ@?enﬂ)t%ﬂg %{a ;iao?at{o% a{?%"\ﬂ @ﬁlo‘i&@nﬂmggj hEflwas

rese e CO
added an@fifd sohmidn mas Wasimdmﬂmaayatmmmphlbﬂde:(m B0 mi) and waer (2 x 10

MEC27H53N5Q14P4 796, (M), 818 (M\a ) . FEx
L), ThesorggHERERF A1 0165 MyHIa RS Shctbe Sk Fpoxef a5 PaYRIg) 55 & of
an oil. Tﬁeﬁ&r@s%ﬁbd\!)f/ﬂ%]ﬁﬂe Dahdusd wiY cdifizm¥¥ Qﬁ&l@ctro@pl@y [LQLVA: tA= 2.4 min.

sol'ution of the 33 ngy of the phosphonated macrocycle
MS [MggrsHpd0eF 21 #/266YNE))-i n 700 L di chl or onet hane was
treated with bronotrinethylsilane (72 ng). The m xture
was stirred -69 WO 20%&%@5@ PCT/ US2004/ 010399
over ni ght and then nore bronotrinethyl silane (36 ng)
was added and i tSymthesistof Gompoand A36:%i onal 3 days.
Met hanol (500 nL) was added and the solution stirred |
hr, and then the volatiles \A%(ogz renoved to give a
brown oil. Addition ofn | precipitated a brown
solid, which was filtered and dried. This was
purified via LC to providg 2. My of the desired
material. The presence of the title conpound was

101781 ABloRay RS o o gy r‘?lﬂa’fee“%if@lﬁtlé? 3585,"7

dichlordRdifRle W @reRiell Wh%&u&nh&tﬁy@sﬂuﬁ@@ VS The a;tnamlam st1rred
met hods of reduction for exanple stirring

overnigh AT A O bH O SRS AT YR PR SHEHOfOR e s aties were
remove?'ic?@é?ﬁélg Ul ?2% ofRUWeBo il PREReschbBEof I Kl ESnpount RAB cohnﬁrmed by

care to prevent air exposure to
electrospetydlGr¥1S usmgintthed Botretit mindB dMatCet 1061 téz 2di(Mel ).
Exanpl e 24

Example 27
Synthesis of Compound A030-74

Aoy -

A00-74 |T(°CH3>2

[0179] A solution of 500 mg 4-[(N-BOC)aminoethyl]aniline in 10 mL dioxane was treated with
paraformaldehyde (270 mg) and trimethylphosphite (1.12 g). The mixture was heated to 95°C
overnight. Then more paraformaldehyde (270 mg) and trimethylphosphite (1.12 g) were added
and it was heated at 95°C overnight again. The solution was cooled, taken up in chloroform (20
mL) and washed with saturated sodium chloride (20 mL) and water (20 mL). The organics were
dried over sodium sulfate and the solvent and excess trimethylphosphite removed via rotary

evaporation at 80°C to provide 1.72 g of a clear oil. The presence of the title compound was
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Synt hesi s of Conmpound A022-56 R H2N P(OH)2 N
A022-56 0 P(OH)2 [0176] A m xture of phosphorus acid
W@ 2002889925 6 M hydrochloric acid (19.5 nlL), aneCpusS2004/010399

xyl enedi am ne (1.0 g) was heated to 100C. To this was
confirm@seel e AW OAS; RGLBOusin, N8 gNPJCq&MﬁDsi’%-Iﬁ/é ABY MBI 489

the m xture was stirred at 100C overni ght. The m xture
(MNa")yas filtered and the water renpved by rotary
evaporation at 80C to provide 2.11 g of a white solid.
The presence of the tiggmpampund was confirmed by
el ectrospray LC-Ms using nethod B; tR= 1.8 mn. M
[ Nt010H13N206P2§y!rﬂ12§iS3@%3mpm)nd £33kt e 25 Synthesis

of Conpound A018-12 H Fj (OCH3)3 \ 111l N A018-12
R(OCH3)2 1A [0177] A, i ofiaRf 928 ny
N- BOC- 1, 4- di am nobut ane i nmL di oxane was treated

wi th paraf or mal dehyde, 4,592 %H and trinet hyl phosphite
(2.44 g). The mixture was stif?®d at 108C -70 WO
2004/ 089925 PCT/ US2004/ 010399 overni ght and the

|.vent \ rat i t 75C :
10150) ARt TP Cioo e Al UL ik arme Beneiy Frpatgdavicn
bromotrivesiediant {1 BAt Thadohdion s Uiredb@mhigde. LRiRnd10%L)aNd added

water (2 x 10 nl). The organics were_ dried over

and the solfion as ghirred &5 Bittrndiensoncaated dpprpaifetlol 28 of Anguangemd. The

presencebfhe tit"I’J‘cdo% ounq Bes wn?iﬁﬁ&Pﬁ{%F%léd@ﬁﬁaki?-%[%%ﬁ&ﬂ%ﬁ?ﬁ= 0.85

, confirned by el ectrospray
min. MS[[M=ClbHideK2D4] P23 fownd for 389 WMall).. Exanpl e 26 Synt hesi's
of Conpound A026-92

Example 29
Synthesis of Compound A035-66

\(’);HVQ/E\OH

A035-66

[0181] A 2.0 g portion of 4-aminomethyl benzoic acid (Aldrich) was dissolved in 20 mL of
water containing 0.64 g of solid NaOH. A 3.18 g portion of Boc anhydride (Aldrich) was added
and the mix allowed stir overnight. The mix was adjusted to pH=2 by the careful addition of 15
mL of 2N HCI. The resulting white solid was filtered and dried to give 2.9997 g of product. The
product was characterized by LCMS (retention time 2.901 minutes and desired M-H mass ion
observed at 250 m/z).
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R R(OH)2 H2Mi~N A026-92 FOH)2 0 [0175] A solution
of 783 ng of the phosphonate (prepared in A018-12) in
wa ooaks9els chl or onet hane was treated with PCT/US2004/010399

bromotrimethyl silane (2.2 g). The solution was stirred

overni ght and net hanol &10%)0 was added and the

mxture stirred for 2 F¥a vol atiles were renoved

to provide 1.22ggnehksifob€bhapusi Ao3she presence of the

title conpound was confirmed by electrospray LG M

using nmethod B; tR = 0.4 mn. M5 [@C6HL8N206P2] niz

275(M H) . Exanple 27 Synt hesi@ of ound A030-74

H ?(CCHa)2 11; 11 NJ A030-74 F [0179] A

sol ution of _ng 4- [ ( NBOSyan-geet! aniline in 10

nmL di oxane was |tredi ed par af or Ml dehyde (270 ny)

and tri net hyl plmsp ; g). TheQm xture was

heated to 95C owverni ght. Then nore parafor mal dehyde

(270 ng) and tri et hyl phﬁ%ﬁ'ﬁte (1.12 g) were added

and it was heated at 95C overni ght again. The solution

was cool ed, taken up in chloroform (20 nL) and washed
[0182] AM 6 lpoﬁ;a;hwfamesmm dissplvbd or §ToeL (02 6ryiHF aledg wathd:69 20f N-

hydroryREieRg LRV RRL B eedteai et R SHOCRRA T Mived vi

dlcyclohEQ}l@arr%du%Mé@ﬁﬁ(laﬁd:}i) in aichiBmdtitnp fmathi stieririle. AZtegtvaf dagys the white
cl’ear oil

. presence of tg% {yltle co%cg vas umto
precipitai(idRo0ohoBdTRS W eEsdodland fomBtraterpieysrREIchRdcr vaot
yield 28%1? g&g%%ﬁ% d&%en&éﬂ by IzClﬁSQ}éﬂentlwﬁtth%}@@hﬁﬁlh%@ 8P flesired

489
M-+H observed at 349 m/z).

Example 31
Synthesis of Compound A035-14

La o

O AO35 14

[0183] A 500 mg portion of A035-6 was dissolved in 5 mL of dry THF and treated with 1.002
mL (10 equivalents) of ethylenediamine (EDA) and allowed to stir for 2 hours. The solution was
then decanted from the formed solid. The solvent and excess EDA was then removed from the
decanted solution by rotoevaporation under vacuum to give 0.8728 g of white solid; the product

was characterized by LCMS (retention time 1.608 minutes and desired M-+H observed at 294

m/z).
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Exanpl e 28 Synt hesis of Conpound A030-84 0 u H2N | \
J(OH)2 N A030-84 P((r)H)z [0180] A solution of 870
worgpoefswke A030-74 in 10 ni di chl oronet hane WaBCT/DERD€010399

with bronotrinmethylsilane (1.97 g). The solution was
stirred overnight. Methanaipié3® nl) was added and the
solution was stirred 15 mn and then concentrated to
provi de 1.12 g Synthesisphgmpennd APE2-24pr esence of the
title conpound vvas C nf| rmad by el ectrospray LC- M5

usi ng et hod B; 8 M=COHL6N206P2] i z
found for 309 [MH] t:hesi s of Conpound
A035-66 O OH ONOAO \fb 811 A 2.0 g portion
of 4-am nonet hyl bgpzoic ac?d (Argledagh) was di ssol ved
in 20 nL of water containing O. 6*4 g of solid NaOH A
3.18 g portion of Bpc anhydride (Al drich) was added

[0184] A pelutidneofii7R n@ ‘bﬁi‘he @knﬁﬁi(prepared imi fORS-14]he 10 diesane was treated
it parBRHBRESL E B Y sePhC bl Bk’ e o wadested
100°C ovkrhightt 4nd tlgetn\/the ?ol%ift) fenfovell bp E(ﬁﬁi{ycétvapo_fﬂﬁ)n RBOLGtiVBSbrown
s OR{HRSLEE S, DUASE (LELILLOD (L 2, 807 mnlies o
organics&@@é&@&ﬂ&?e@ s&lth SE200 M O 3 9ent FrddWRl %o FOvide 241 mg of a yellow
semi-solid. This was purified via LC to provide 58.8 mg of desired material. The presence of the
title compound was confirmed by electrospray LC-MS; tg = 2.6 min. MS [M=C,;H37N304P;]
m/z 538 (MH"), 560 (MNa").

Example 33
Synthesis of Compound A032-40

A032-40

[0185] A solution of 54.6 mg of phosphonate (prepared in A032-24) in 1 mL dichloromethane
was treated witl? bromotrimethylsilane (156 mg). The mixture was stirred overnight. Ethanol (0.5
ml.) and water (3 drops) were added and it was stirred 1 hr and then the volatiles were removed
and the material dried under vacuum. This was taken up in water (1 mL) and lyophilized to
provide 59 mg of a tan solid. The presence of the title compound was confirmed by electrospray
LC-MS using method B; tg = 0.4 min. MS [M=C),H,;N30,P,] m/z 380 (M-H), 382 (MH+), 404

(MNa").
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Synt hesi s of Conpound A035-6 O -N A H QO O A035-6

[0132] A 1.5 portion of A35-66 was dissolved in 17 nL
WoR00d0§99THE al ong with 0.69 g of N hydr oxysucRCTIU8100€010399

(Aldrich) and then treated all at once with 6 nL of 1M

di cycl ohexyl car bodi i mﬂga E Q! SE‘I ch) in dichl oronethane
Wth stirring. After t the white precipitate

(di cycl ohexyl ur%h%&)ffddnhﬁﬁlﬁd Ahk-68nd the filtrate
r ot oevapor at ed under vacuumto vyield 2.8146 g of

white solid characteri P by LCVMS (retention tine
3.299 ninutes and desi/rzeij 'Tl)fobs(erved at 349 mz). .
Exanpl e 31 Synt hesi s of ffpaund A035-14 O \ NNH2 O
N1 / H 0 A035-14 [0183L~A 500 ng portion of AO035-6
was dissolved in 5 nL ofidty THE and treated with
1.002 nL (10 equivalents) of ethylenedi am ne (EDA)
and allowed to stir for "2 hours. The sol ution was

then decanted fromthe forned solid. T vent
[0186] Pé)iléé@_spr@mdwaasthﬁ eavcdarpUEaps o Kbkt dodonvegier, #75. sim.

S [ Y- t (C c Lve
Commut gl 0 o7 FEKERL B MR IEpctratiTe 0.6
diethylplﬁﬂ%glliigqﬂ_eﬂ igy entd trigthy@vBofareeie29-88) wensimedewdernrrain & seflux

oy 2N red MrH observed at . o T . .
150 Bug i GRbb ACrORobi e eI G S pnturg waposain
heated aGRIPO NG SRS Pheéblmdnhvds ditu{e@SHBNG00 mL chioroform and washed with 1
M sodium hydroxide (3 x 100 mL) and saturated sodium chloride (3 x 150 mL). The organics

were dried over sodium sulfate and the solyent removed to provide 74.0 g of a light yellow oil.
10.0 g of this material was subjected to siliéa gel column chromatography using 14:4:1 ethyl
acetate: hexane: methanol as eluent. This provided 6.08 g of a clear oil. The presence of the title
compound was confirmed by electrospray LC-MS; tg = 3.4 min. MS [M=C,;7H3;NO¢P>] m/z
408(MH"), 430 (MNa'), 471 (MNa-CH3CN"). -

Example 35
Synthesis of Compound A030-54

O\E IE(OEt)
T Voo

NHCH;

A030-54

[0187] A030-54 (compound is known, CAS # 80475-00-9), prepared via the procedure of
Kantoci, D:, Kenike, J. K., Wechter, W. J. Syn. Commun., 1996, 26(10), 2037.. A solution of
4.52 g of the phosphonated benzylamine (prepared via A026-60) in methanol (45 mL) was
treated with 10% palladium on carbon (200 mg) and subjected to an atmosphere of hydrogen
overnight. The palladium/carbon was filtered to provide 2.98 g of a light yellow oil. The
presence of the title compound was confirmed by electrospray LC-MS using method A; t = 1.9

min. MS [M=C1oHzsNOgP,] m/z 318(MH").

-75-



[T N~N\N~ O A032-24 (OCH3)2 10 [0134] A solution of
872 ng of the amne (prepared in A035-14) in 10 nL
waelerasmvas treated w th paraformal dehyde (5BGI/D§2004/010399
and trimethyl phosphite (2.21 g). The m xture was
heated at 100C overni ght and,fhen the sol vent renoved
by rotary evaporation xag % give a brown solid.
Chl or of orm (25 BSimthesis obdomgomdi ADB®160! uti on was
washed with water (15 nlL). The organics were dried
over sodium sulfate and the sol ve renoved to provide
241 ng of a yellow sem -solid S was purified via
LC to provide 58.8 ng of, desfjred maf&rial. The
presence of the Hditle dwas confirmed by
el ectrospray LC- M5 = 2.6 mn. M5 [MC21H37N309P2]
mz 538 (MH), 560 (MNa+),, ngnple 33 Synt hesi s of
Conpound A032-40 H2N | H f3~ OHz N-\N O A032-40

P( z 0 [0185] A solution of 54.6 ng of phosphonate .
[0188] 4@,3%3@ PeP0 g spmde ofi4-chigromathylpgngeic @glgrféidmhbwam§solved in 8

' - b .
.o TS PRI N 3y SR AT
After 24dmiier thé Sldmops stvippel mddedglanetuim and sheswhite sdid 9396) ward

t.hen t ol atil es. r.enove an tery al
characteiprLy LS rOEaE Teths S TadefRg e f 105y

and | yophilized to provide 59 ng of a tan solid. The

presence of the title @®Exampled? was confirned by

el ectrospray LC- ysi met ho , = 0.4 mn. M5

[ M:c12H21r\Bo7P2§Y$ES‘%%'88?WP?E')‘EAE%Sz5; MHt+) , 404

(MNa+) -74 WD 2004/ 089925 P(%T/ U§2004/ 010399

N\/\N

N

feH:
(o]

AQ38-24

[0189] A mixture of 679 mg of the amino acid (prepared via A039-16), 37% (wt/wt) aqueous
formaldehyde (1.04 mL), phosphorus acid (1.15 g), and concentrated (12.1 M) hydrochloric acid
(2.3 mL) in dioxane (10 mL) was stirred at 100°C overnight. The solvent was removed via rotary
evaporation at 75°C and the mixture was centrifuged and the solid discarded. To the liquid was
added more formaldehyde solution (1.04 mL), phosphorus acid (1.15 g), concentrated
hydrochloric acid (2 mL) and dioxane (10 mL) and it was again was stirred overnight at 100°C.
The solvent was removed via rotary evaporation at 75°C to provide a thick oil. This was purified
via LC to provide 276 mg of a brown solid. The presence of the title compound was confirmed
by electrospray LC-MS using method A; tg = 0.6 min. MS [M=C;3H;3N,01P3] m/z 475 (M-H"),
477 (MHY.
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Exanpl e 34 Synthesis of Conpound A026-60 0 ' __ O®Y
~P(OEt)2 6Nl CH3 A026-60 [0186] A026-60 prepared via
wo be4pswoeredure of Kantoci, D., Kenike, J. K, REDOSB®04/010399
W J. Syn. Conmun., 1996, 26(10), 2037.: A mxture of
N-benzyl - N-net hyl am ngxagfpid3®) . di et hyl phosphite
(70.7 g) and triethylorthoformate (29.3 g) was stirred
under argon at Syetheix of Compepndp03$505 hr. Et hanol was
renmoved via rotary evaporation at 70(r)C, and the
m xture was agai n heat g¢ reflux overnight. The
sol ution was diluted witNy 800 nlL chl or of orm and washed
with 1 M sodium hydroxjide (3 x 100 nlL) and saturated
sodi um chl oride (3 x 15@ m.).§ The organics were dried
over sodium sul fate aﬂ\dj\h/e\[ géﬂc\?ént renoved to provide
74.0 g of a light yefFlowoilf. 10.0 g of this nmateri al
was subjected to siliga,gel Gokwsm chromat ography
using 14:4:1 ethyl acetate: “hexane: nethanol as
eluent. This provided 6.08 g of a clear oil. The
[0190] A priesencis.®f Fuive-Liyst0k (A‘t\@nmml@mmhmrmthmb%ynu and water

(25 mL) x%sit?et %ﬁﬁ#%} (J Roa %r%?@‘ W%’a% @\Q@gﬁﬂosphue
(8.96 g). @%&mﬁl’i 8?5 s%ﬁéd %ﬁ?g‘tgbﬂmd hgg&gg}eﬂ%nd&xﬁmte@@(tmich]bromett}lane (1
100 mLy 2§07 oG Do pTEHPOREF DT Ch PP B S0P SHioP KA BT dried

40 nifn,: X\%fel"k’bﬁf tPé\‘antS @@mm of 40, green
over Imgpeszuln|l< gﬂféf%% sagl uti onegf A? e52 gﬁ%“ &

oil. The pﬁsmmﬁﬁm tiste ®é1ﬁ29¢l(b‘ﬁ@3rf@n firnedyay eectipser aﬁé%M@(BSmgﬁnethOd A

w=33 B ISR SGE R0 b R U AN D here o

hydr ogen overni ght. The pal | adi um carbon was filtered
to provide 2.98 g of &damgHe39ellow oil. The

Synthesis of Compound A038-66

L 3
HN” SO j(OH)2
HO, c)\/\/\N
A038-66 O
{ A038-76 3

AQ038-90

[0191] A solution of 23.9 mg phosphonated Fmoc-Lys-OH (prepared via A038-50) in
dichloromethane (1 mL) was treated with bromotrimethylsilane (60 mg). The mixture was stirred
overnight. The presence of the title compound was confirmed by electrospray LC-MS using

method A; tg = 3.4 min. MS [M=C33H30N2010P2] m/z 555 (M-H ).
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presence of the title conpound was confirnmed by
el ectrospray LC-Ms using nethod A, tR=1.9 mn. M
WO ko@0gHR2ENO6P2] iz 318(MH). -75 WD 2004/ 089PRBUS2004/010399
PCT/ US2004/ 010399 Exanple 36 Synt hesis of Conpound
A039-16 0 OH H2N\-RI 39-16 [0188] A039-16: A
500 ng sanpl e of 4-chl @F‘GWBI% benzoi ¢ acid (Al drich)
was di ssolved i g ,&hegﬁ_omoﬁﬁlﬁlmgojg.mt ed all at once
with 5 eqU|vaIents of ethyl enedi amine (Al drich) (983
uL). After 24 hours t ent was stripped under
hi gh vacuum and t he whi id (93% was
characterized by LCVMS (retention time 0.4 mnutes and
desi red MtH observed at 9495 mz). Exanple 37,
Synt hesi s of Conpound 8-24 ®:HOz /P(OH)z I If
(OH)2 / Nom -'N AG3 (OH)z O[0189] A
m xture of 679 ng of the am nbr(@gzl d (prepared via
A039- 16) , 37@6(m¢/m¢)maqueous ofornaldehyde (1.04 ),
phosphorus acid (1.15 ﬁﬁ, and concentrated (12.1 M
hydr ochl oric acid

in d
[0192] & sl Rt 1 S0ED bReh et oy QR B S LI Ay 0 i,
hydroch{ogfﬁfﬁg%f(fi %}ﬁ%w{sghfrﬁea@(} ¢ By 28039 e oLy ®adVaRled and after 2

soli1d discarded. To the liquid was
more dagiithe mmureewaimnmmym thediquid dpartad. Ghe seljd wahdigdneders

vacuum %o prov1(d 8%% rg% bf S10KE (vevrllltltre %‘élﬁf,j The presence of the title compound was

confirmed by electrospray LC-MS using method A; tr = 3.1 min. MS [M=C»3H3oN,010P>] m/z
555 (M-H ).

Example 41
Synthesis of Compound A038-90

L1
HNT O /T(OH)Z
HOy WN
A038-66 h’(OH)z

A038-76
A038-80

[0193] A solution of 500 mg Fmoc-Lys-OH (Advanced ChemTech) in dioxane (5 mL) was
treated with 37% (wt/wt) aqueous formaldehyde (303 pL), phosphorus acid (333 mg), and
concentrated (12.1 M) hydrochloric acid (674 pL). The mixture was stirred at 90°C overnight,
the solvent was removed via rotary evaporation at 75°C. The presence of the title compound was

confirmed by electrospfay L.C-MS using method B; tg = 5.4 min. MS [M=Cy3H3oN,010P>] m/z
555 (M-H).
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hydrochloric acid (2 nL) and dioxane (10 nL) and it
was again was stirred overnight at 100C. The sol vent
woer®4ngaeyed via rotary evaporation at 75C t o peDUSZe4/610399
thick oil. This was purified via LCto provide 276 ngy
of a brown solid. The Pxaspled2 of the title conmpound
was confirnmed el ectrospra = usi ng net hod A,
tR = 0.6 nin, Mﬁ&ﬂ@?ﬁ?ﬁf‘@“yﬁﬂ 475 (MH),
477 (MH). -76 WD 2004/ 089925 PCT/ US2004/ 010399
Exanpl e 38 Synt hesps. df, ound ,A038-50 O 1 0 HN -O
~P(OGH3)z N A038-50 0001901 A mixture of
6.0 g Fnoc-Lys- OH (Adaaieced e ch) in nethanol (25
m.) and water (25 nL) was treated with 37% (wt/w)
aqueous formnal dehyde (6.06 nlL) and di et hyl phosphite

[0194] A &:1@%3% 1,281 FheB oL FroViRfed Sirifid £50 @lrerBPid dbove & Int A035-66) in
cooled, and extracted with dichloro %ane ((%1 O)M}QO
15 mL tefmhycrzoﬁara@ovmgeatettw@th&ﬂélaﬁﬁow%wén%gg geh !0 M L.3-
: sat urat.ed. sodit b k65 (BA1 Jtthe nfikfufvai@fed overnight and a
dicyclohggy ?%bsoldﬁ%l(zeulgfd %ﬂe&%?&%%a%@Lgﬁdet he sol vent. r grr%r\r;leg_d
white prédpiproovisdteidl 4 tie spemalanigonceitiated to piovideTing HribEhte

solidTheRes WA g HACORB N g RSOl LY BREer PP SRRRIEY3 min
[ MEC27H38N2010P2] mz 613 (M), 636 (MNa+). Exanple
39 Synthesis of Conpoulica@®8366 HN1O || (OH HOzC v N

AD38-66 1 () z Sﬁ%ﬁgs_i; & (9)mp0und A042-26

T
HAQW/H\/\N‘;\/NHE

(o]

-26
AD42-2 NH,

[0195] To a solution of2.1 g tris-(2-aminoethyl)amine in 20 mL tetrahydrofuran was added drop
wise a solution of 1.0 g of the activated ester (prepared via A042-18) in 20 mL tetrahydrofuran
over a period of 40 minutes. The mixture was stirred overnight resulting in a precipitate that was
filtered and concentrated via rotary evaporation to provide 2.10 g of a yellow oil. The presence

of the title compound was confirmed by electrospray LC-MS using method A; tg = 1.4 min. MS
[M=C5H33N50s] m/z 380 (MH"), 402 (MNa").

Example 44
Synthesis of Compound A042-32

>|\Oi -1
-
2o ON
N\/\N/\/N\/P(OCHa)z
0
N E(OCH)
A042-32 ( ~ a2
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A038-90 [0191] A solution of 23.9 ng phosphonat ed

Froc- Lys- OH (prepared via A038-50) in dichl oronet hane
W@ 2oon399ems treated with bromotrinethylsilane ¥GOUH4/010399

The m xture was stirred overnight. The presence of

0196 A S BRI R TS M SS il

parafom@%e#gﬁi(lgg*%aﬁ ﬁlggefgﬁ%%o%%gﬁdp (gﬁg %3.@@%@&?@@#@@3990@

, \ nd A038-76 HN O |1 ( i
ovenng}fﬂ@m% Thjf(;lh(bf]nt r086:desa rorpRyaporatios gt 7ECAIickipsgn altedg@_%r] ) was
e

organicsﬁié%re \gﬁéd Stet Eadiuin atlfB0 Gnd ihe s@vetaysmovadt Bre regidwd yaspsified via
added and after 2 days th .xture
LC to prele A71-b e Lt IR @t LR e pee dipabie sl pgs ganfirmed by
electrosﬂ"é* £ A6ihg nARAUMtL & 2T V. deS BE=8;, By N30, 75] 10 SORIVEEE).
solid. The presence of the title conmpound was
confirmed by el ectrospray LC—J\@ using nmethod A, tR =
2i1§ ?h VB [MfcczskBoN%i z 555 (M H7. Exanple
nthesis of sLoMBQUBACARBSRDAG2- NN O ~ 1(OH) 2
HOZC v v NJ A038-66 P(CH)2 §A038- 76 O A038-90
o]

Ho<}
HoN " HO™ j h)
No N P(OH):
o]

Ne_-P(OH);

o=P(CH),

A042-70

[6197] A solution of 111.1 mg of the phosphonated diamine (prepared via A042-32) in 1 mL
dichloromethane was treated with 194 mg of bromotrimethylsilane. After 5 hr, methanol (1 mL)
was added, the mixture was stirred for 1 hr, and the solvent was removed to provide 113.9 mg of
a tan solid. The presence of the title compound was confirmed by electrospray LC-MS using
method B tg = 1.0 min, MS [M=C15Hz:NsO15P,] m/z 328 [(M+2E/2)*")], 656 (MH"). The
compound was also analyzed by proton NMR spectroscopy: 'H (CDCls) 8: 7.77 (d, 2H, J 8.1
Hz), 7.43 (d, 2H, J 8.2 Hz), 4.1-3.3 (m, 33H). '

Example 46 '
Synthesis of Compound A026-94

02 oH
p”

H.C OH
"N p_
H 1™ OH
o)

[0198] A solution of 750 mg of the phosphonate (prepared via A030-54) in 24 mL

dichloromethane was treated with bromotrimethylsilane (2.89 g). The solution was stirred
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[0193] A solution of 500 ng Fnoc-Lys-OH (Advanced
Chenifech) in dioxane (5 nL) was treated with 37%
w@ posmgd2aaqueous fornmal dehyde (303 L), phosphoreisusznn4010399
(333 ng), and concentrat ed (12.1 M hydrochloric acid
Ovemigl}(tﬁléﬁg‘%%(?} éir fr! Was %cﬁad\ggé th%tslofuﬁ st%edgfg&ﬂy dnthg Q(;lve}ft removed

Fenoved via ro evaporation at
to prow&'efwydlromhwﬁlcb ﬁwats h@philizéd rasuhmgum%m\mg of e wihite sofatl Thy presence

ot iSRRG i Sl s

- Exanpl e 42 nt hesi s of Conpound
M CZ%H?%QQ%@M@?' Dr' ngN AO4§y1Q ONG® [0194] nR

sol uti on of 1 29 g of the Boc rotected amno acid
(prepared above as | ot BAo8%led 15 nL

t et rahydrof uran L& eptesn ¥t Abh lyglr oxysucci ni nde
(623 ng) and 1. g%ﬁ%ﬁi 13 dfﬁg cI ohex ?car bodiimde in

di chl oronethane (5.4 nL). The mixture was stirred

overnight and a white preOi te was filtered and
t he supernat ant concei@+&ted to provide 1.89 g of a
white solidThe presence 0 title conpound was

i ndi cated by presence of a Wsignal at 3.3 mn.
Exanpl e 43 Synthesis of Conpound A042-26 H I\ HII

[0199] @Azué‘@@ert-ﬁﬁ‘&ﬁmg&)hﬂéﬁ A QL8R4 of2.18 g%ﬁlbsgﬂoﬁﬁ 20fd iz 180 L

am noet hyl )am ne i n 20 tetra i(/grofuran was
tetrahydenfuied V\dus @patedwsté 2an@byluz—p@pm@ﬂ (714 bg)y Aok.0 Mheolaian afdsEd

dlcyclohe%fl%rbg&ml e(%c}\ﬂbl%néaﬁﬁe 8'1@0 d rﬁL%gaé]}ddE& trés%ﬂyr%rlﬁ ff(’)ﬁrﬁlﬁon ofa

white solid. The mixture was stirred overnight and the solid filtered and the solvent removed to
provide 6.82 g of a yellow oil. The presence of the title compound was confirmed by GC-MS.
The following fragments were found: 57 [(CH;);C'], 83 [HP(OH);"], 123 [(HO),PC(CH,),"].

Example 48
Synthesis of Compound A042-98

[0200] A mixture of ethanolamine (858 mg), paraformaldehyde (1.05 g), zers-butylphosphite
(prepared via A042-96, 6.82 g) in benzene (100 mL) was heated at 90°C overnight, resulting in a
liquid atop a thick oil. The liquid was decanted and concentrated via rotary evaporation, resulting

in an oil that was subjected to silica gel column chromatography using 10% methanol in
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over a period of 40 minutes. The m xture was stirred
overnight resulting in a precipitate that was

WO pdoesmes and concentrated via rotary evapor at PGIUS2904/010399
provide 2.10 g of a yellow oil. The presence of the

) title coppound . was. ' . =
dichloromaha wELEH Mo R LRI eifiGaba GRRARY o5 MRe
compow%%@as(c%ﬁﬁned“%%léc%@ﬁy LEMSpkiag 44ty esids oin. MS
npound A042-32, o0 0,1 H NN, N~(P(OCH3)2 0 A042-32
[M=CooHNOEIRE) 496 MBEB) 2 10 -79 WO 2004/ 089925
PCT/ US2004/ 010399 [0196] A solution of 2.08 g am ne
(prepared via A042- 26) pksmgle@yane (20 nL) was treated
wi th parafornmal dehyde (1.50 g) and di nmet hyl phosphite
(6.85 g). The nFyathests afgempawdctfZ@3490C over ni ght
and the solvent renpved via rotary evaporation at 70C
Di chl or onet hane (50 nL) W dde@Hand it was washed
with saturated sodi um 25 nmL) and water (25
m). The organi\c,é were gt ed dver sodium sul fate and
the solvent renp @ The r esi due was purified via LC
to provide 123.8 ng of &03@B&ow oil. The presence of
f_?:el\/tsltle conpoung was confirnmed by el ectrospray
- using nmethod D; tR =.2 2.m "
[0201) Tf preemimrR B TS ROt YA el ot A Sgmeles 2 )
equivaleﬁ{s) @%ﬂﬂ@éﬁéﬂe PR 24d80 tD1.0 HOF A-antiddphlenyl-aceticHEid (6.61 mmoles)
[Aldrich] and 3.73 g of anhydrous potassium carbonate ( 4 equivalents) suspended in 20 ml. dry

THEF. The suspension was stirred for 15 minutes at room temperature followed by a 4 hours

~ heating in an silicon oil bath at 85° C. The solution was cooled and passed though a one inch
celite bed in a filter syringe. The solution was collected in a round bottom flask and the solvent
removed under reduced pressure.

. [0202] The sample was stored in a vacuum dessicator for two hours then dissolved in acetone-
water mixture, frozen and lypholized to give 1.65 gof a blackish solid. The compound was

identified by a shift in retention time in the LCMS chromatogram to 3.32 minutes.

Example 50
Synthesis of Compound A040-22

o
SCN °

A040-22

[0203] In order to prepare 4-Tsothiocyanatophenyl acetic acid chloromethyl ester, 0.530 g of 4-
Isocyanatophenyl acetic acid (2.7 mmoles) was dissolved in 5.0 ml methylene chloride in a glass

vial,, to which was added 0.044g of tetra-n-butyl ammonium hydrogen sulfate (phase transfer
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/I N _,-- UP(OH)z ORN-IP(OH)z A042-70 0oP(OH)2

[0197] A solution of 111.1 ng of the phosphonated
waGle@aioss2 prepared via A042-32) in 1 nL PCT/US2004/010399

di chl oronet hane was treated with 194 ng of

ca’talystbr (g.‘p tqu%\%?eﬁlggl (J.llJ lr) 2@@ s&fl@:ﬁ :b%cgrcr)o]nater{%%ﬂrﬁ?ﬁémgjdlﬁwved 1820 m1

of watess Ohy esliitiobsas stined édart e path\forden hldit&. Ty thef coldmbadure was added

o502 e BB AU S T A0 s
hours with %erfbMﬁ_iﬁerbzﬁré MM%ZM@% 8 Pdm fglﬂpe?a%&e['fwgﬁrﬂa Ryerlwas

was al so anal yzed r ot on

separatq\;]mga §§f@§qtcprd§g@r®, W%Epd(\@jd Gl gaturp.te'ql'brl(lu an@qipedpvgr gnhydrous
sodium Elé}agl %}hﬁ ggll(/gnt (ﬁa@'&n%%\%gﬁlaﬁ'%@%u tos%if 6.903 E%{}l crufX BHTPHER

product M€ ddhfi @by Helfdrn@Hon Of f3M BBk iAiBdlANB (Wlthoaf reB0omymefof 4.268
honat e repared via A 5 in. 24
minutes P P SRBCRAIE OGS TEREAT P BFBHOEPTHE Y1 si | ane
(2.89 g). The solution was stirred -80 WO 2004/089925
PCT/USZOO4/010399 overKiagipile 5Met hanol (10 nL) was

added and the s |rred and the
sol vent reaned%gPh“ﬁﬁ8 ﬂgmﬁuvéﬁiééﬂgll whi ch was
| yophilized, resulting in 364 ng of a white solid. The

presence of the title conmpound firmed by
el ectrospray LC Myusing net R=06 nn M
[ M=C2HONO6P2] mfz H04 (L) . ple 47 S

A040-26

[0204] In order to prepare the 4-isothiocyanato phenyl acetic acid quarternary salt derivative of
Compound 1101, Compound 1101 ( .300g, 1.0 mmole) and .582 g godium iodide (4 equivalents)
were dissolved in 4.0 ml dry acetonitrile in a one dram vial. The 4-isothiocyanatophenyl acetic
acid chloromethyl ester (compound A040-22) in 2.0 ml dry acetonitrile was added with stirring.
The mixture was heated on a silicone oil bath at 65° C for five hours, monitoring the progress of
the reaction by LCMS. When most of the Compound 1101 starting material was consumed the
reaction mixture was purified using preparative LCMS retention time of 3.019 minutes, m’ =513.
A yield of 194.1 mg of 94% pure product was obtained and identified by LCMS. Compound
A040-26 is then reacted with nucleophile-bearing targeting agents as described by the methods

disclosed in the examples utilizing compound 1105 to prepare useful targeted prodrugs.
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Synt hesi s of Conpound A042-96 0 HOP. O [0199]

A042-96 (tert-butyl phosphite): A solution of 4.10 ¢
wW@bwmgpsmoeiis acid in 100 nL tetrahydrof uran waBCT/DERD€010399
wi th 2-nethyl - 2- propanol (7 41 g). A 1.0 Msolution of

1, 3- dicycl ohexyl car bqdi,j g, i n di chl oromet hane

(100 0 m) was added, res tlng in formation of a
white solid. Tﬁﬁnﬁhesas of €ompeusd AO4482 over ni ght and t he
solid filtered and the solvent renoved to provide

6.82 g of a yellow ail. Thepres of the title
conpound was confir "‘- Q_@/@ foll ow ng
fragnents were fg ; 83 [ HP( OH) 3+4] ,

123 [ (HO) 2PC( g r. 2+] e 48 Synt hesi s of Conpound

A042-98 1 O QO -7~ [0200] A mixture

of et hanol am ne (85é> rrgf“ p rafor mal dehyde (1.05 @),

tert-butyl phosphite (pr ced via A042-96, 6.82 g) in

benzene (100 as heated at 90C overni ght,

resulting in & qui d apops-g2thick oil. The liquid

was decanted and concentrated via rotary evaporati on,

resulting in an oil that was subjected to silica gel
[0205] In ovleutmprefaroNeicogyl dpimetiyd cabardOPlochistdractbyl ester, 0FDOWER (324 ul,

o002 B9 SRR E S BRF ARl ) b S
dissolved pr B8 endey @éthi/lee thlblid andeopRd ndarwaé bﬁﬁ nWlhexﬁrafé sbumon was

ctrospr I\/Busm met hod A tR WS
cooled, 3@@@8&@1@%rﬁfogna@é mvalent%,%& 1@1 dpg methylene chloride

was added and stirred for 2 hours, gradually allowing the solution to come to room temperature.

b

The yellow solution was placed in a separatory funnel and washed with 2 x 10 ml IN HCJ, 1 x
10 ml water and 2 x 10 ml 1 N sodium bicarbonate. The organic layer was dried over sodium
sulfate and concentrated under reduced pressure. The chioromethyl carbamate was obtained as
0.95 g of a yellow oil and identified in the LCMS as a uv active component with a retention time
0f 3.520 minutes

[0206] In order to prepare the N- benzyl, N-methyl carbamoylmethyl quarternary salt of
Compound 1101, 0.5 g of Compound 1101 and 0.5 g sodium iodide (20 equivalents) were
dissolved in 5.0 ml dry acetonitrile in a glasss vial. The N-benzyl, N-methyl carbamoyl
chloromethyl ester was added to the solution then placed on an oil bath at 65° C overnight. The
product was identified by LCMS and purified by preparative LCMS to give 169.5 mg (21.5 %
theoretical yield) of a solid assigned A044-52 with a retention time of 2.731 minutes,, M+ = 485
and 90% purity.
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Synt he,i, of Conpound A029-34 COH e O SCN A029-34

[0201] In order to prepare 4-isothiocyanatophenyl
wa@e®iogsexid, 1.3 m (13.5 ninoles, 2 equival BOL/E$2004/010399

t hi ophosgene was added to 1.0 g of 4-am nophenyl

acetic acid (6.61 mol drich] and 3.73 g of

anhydrous pot assi um ca Eﬁ%ﬂﬁ%gk( 4 equi val ent s)

suspended in 2Qsyfthesi of Cohiffound¥g04aus2pensi on was
stirred for 15 mnutes at romntemmrMUrefoHcmedby

a 4 hours heating in an silijcon bath at 85 C. The
sol uti on was cool ed and P! é\p th a one inch
celite bed in a filter syrlnge gol uti on was

collected in a
renmoved under ure. [0202] The sanpl e was
stored in a vacuy éf\%Hfor two hours then

di ssol ved in acef xture, frozen and

| ypholized to g 1. 65 g a’ bl acki sh solid. The
compound was i ified by, ‘g %hlft in retention tine
in the LCMS chromat ogramto 2 mnutes. Exanple 50
Synt hesi s of Conmpound A040-22 O(01-11-11C1 O S CN

[0207] g4cgr ﬁ)ﬁ)te agglqeﬂeni I\Qﬁ‘féﬁfyl tRbIh SR Methyl quarternary salt of Compound
Iﬂ cy anato acetic acid chloro ¥ %ﬁ%

1157, 220mp anmomid U57) %(bmg awatlmpwbﬁ@/(Z Gepivaenty ppd p& 7 mg N-benzyl-N-

methyl cg}ﬂ‘[}épgxg&l c qrg@et%?]?és%\?ﬁz b eqﬁv:ﬁe ﬁé Hﬂ)leﬁriﬁ 5@@ {19 ahPRetoitrile in

was a
a glass Vi@t At eattdtiy bn aibathiati6s "My ovengy ght $hd prad@ct (ﬂ’\@ﬁgﬁk‘@tlﬁed via LCMS

and pun‘étaqa gj? fgl;%)ar;ltlﬁ I%\/Ié 08%@%8@%2 Eﬁ{qﬂl} g %%gté/ecgr%tgcgag ?wld) ofa

compou!?d %ﬁ Qqa%tﬁ)n(tﬂnee&lﬂ v erbe), MisssBvwad 98% porily. . of
ter. The solution was stirred in an ice bath for ten

nlnutes. To the cold n1xture @@s added
Example 5

Synthesis of Compound A044-28

0 OVOVO
cevl

2
O A044-28

[0208] In order to prepare the benzyl formoyl-1-ethyl quarternary salt of Compounci 1101, 200
uL 1- chloroethyl chloroformate was added to 100 uL benzyl alcohol in 2.0 ml dry methylene
chloride in a glass vial incubated at 0° C in an ice bath. To the cooled solution was added 200 uLL
pyridine which caused formation of a white precipitate within a few minutes. Stirring was
continued at room temperature overnight. Ten ml of methlene chloride was added to the mixture

that was then washed with 1 x 10 ml1 0.5 M HCl, 1 x 10 ml water and 1 x 10 ml 0.5 N sodium
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0.520 g of chloromethyl chloro sulfate (ACRCS Chenmi cal
- 1.2 equivalents) and stirred for 4 hours with the
Wwa emvpese@eire gradually coming to room tenper at RCEUSINE010399
orgﬁn:jc !a%erov\%s separated in a separatory funnel,
_ washed with 10 ml saturated brine an ' :
bicarbonaip kglaias 4 he Qrgamig fAYSTYASTEd OFRESAdY & fage\’r/\é/an?q?%r/?g{'fél §jremoved

under red{GEHroURARAR 8870l BN OHol3) Grftcdvabiditifial ks 2 Thastive
product was Identified by the formati on of new peak in
componeirheith Ehdention hinze of 3tBAMBWes.i me of 4.268 ninutes and

t di s ear f . i )
02091 15 e GPRERBRTER 00 ERRERAPARRIURBILDIn |0 ml dry
acetonitrO#8s 201016 Ne$1.5 @q@vileds) KI4ObaBy | boidatocthyl Hraale- The
mixture WaiRe R ALY, Coatern il TOREr S pfosice s Biihcp o Slfling material o
an additiSHREPRY (15 Quit21390Yof HenBylnMetieoc B ifobfiate gvag addadrand the

I odi de Zf

equi val ents) were dj I [
heating oo ivatht A hoars. Sl GMSgThed o prgeiat which culd be Sphrated

4-1sot hi oc I | ' &1 @igioh
S N e e e
using prepélfiide BCMS 1]:atgji\rerlj3ﬁgmg (FH &6 thesreticad Wed Hegowgown! with 2
. Silicope oi ath_at 65 r five hours, nonitorin
retention;thpe %@%@?Oég@“ P> 1\r/lt %edfggé%g?':%g(’np "{gi)syLCMS Wien nost of °
the Conpound 1101 starting material was consuned t he
reaction m xture was pHxamhplkdSusi ng preparative LCVB

19401 g of 94% puibeps ekptrel BB ned ana” T
oo e RS PR o a0
g, that wY disieveaEh BOdS! méthPehosaetiderwdshddaxanyles via béritaining 4.0 g

~conmpound 1105 to prepare useful targete ro - 83.
potassium@aftood 689024 petE 1 b@@i@wghy%}%g&&%ﬁéﬁ%ﬁld@ﬁﬁ Wé‘%"? gv ith
stirring igfan %)erg%ﬁlu %flteﬁ%l ﬁfn‘ﬁl%es, P 3Qu1l chloromethyl chlorosulfate (Acros) was added to
the methylene chloride layer and the reaction mixture was stirred with the temperature slowly
coming to room temperature. The organic layer was separated and washed with 1x 10 ml water
and 1 x 10 ml saturated brine solution. The solution was dried over anhydrous sodium sulfate
and the solvent removed under reduced pressure. 3 g of a pale yellow oil was obtained and
assigned lot number A047-71.
i0211] The 3 g of A047-71 from above were dissolved in 36 mL of acetonitrile and treated with
1.8 g of Compound 1101 and 1.8 g of Nal and put on a heater with stirring for 16 hours. The
reaction mix (including precipitate) was partitioned between water and methylene chloride and
the methylene chloride layer was separated, washed with brine, dried over sodium sulfate and
evaporated to give a dark oil. This oil was dissolved in 5 mL of acetonitrile and stored in the
freezer for two days. The yellow precipitate that formed was then filtered and washed with 3 mL
of acetonitrile and dried to give 2.8435 g of >95% purity product assigned lot A046-67A,
retention time 2.719 minutes, [M+] of 494 m/z. All of this product was dissolved in 10 mL of
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YN O A044-52 [0205] In order to prepare

N- benzyl - N-nmet hyl car banoyl chl oronet hyl ester, 0.3 00
worpo3ageoed. , d=0.942) benzyl net hyl am ne and GBOI/UE2004/010399

di i sopropyl ethyl amne (1.5 equival ents) were

thionyl 9{131%3 éﬁﬁ%eh’c@d t’%) e @foﬁf Hou?s:e tIlﬂ¥ LehSs G9! étﬂ@n&%’as%@xﬁbﬁéi‘l under

In an 1 ce When the solution was™ cool ed, 33

vacuumaiil drecwéowwﬂ dmﬂ @ndﬁrdirghataem(nl iGyieli. Q68 nf B apid cnlomldm
dr ed and d

(Compoffty TF) B & ST it S o S0 B0 Bl BB,

reactionk.enper at ur e. The yeIIOM/squtlon was placed in a
separatory. f and he th 2 x.1

10212] 53 SR bl B Cammron 133 an chlergd e aint MO HRAT peptide,

1.26 g 2did&hRFABBE Compdifid MRS afll §.6¢ RUMNI0BAdinged RUDEFeptid@@oth dried
concentrated under reduced pressure. The chl oromnet hyl

in vacuuga Agsaireioeo v $ hewheaonepeniexidg vore mixst iaa y@ il goung hottamdflask

ot IR 0 A 1D 950 BN SRR 0

the mixqure&rhakam to ldessdlve the mzigichloNd erstHeynhixome Wamplyd:admﬂa}al orbital shaker for

one houfl {3 s ¥a® GologurERGHrHE PR e EReLrEhT NG 2 X 10 mi

methyleﬂé aﬁ@;hdeeﬂldl tne &h%ﬂéiraﬂle& TRt eRid wid RIded560 @l asisde Widkved by
car banoyl chl or onet hyl ester

20 ml of/aa%O/%QjE%/ msthw?ee %fépreﬁq sehltnoﬁe“ﬁhepqeae &ts gHowee 9istangd a1 ﬁle TFA
solution3br tﬁl’féeq&o%%ﬂi &@fasmn-ghﬁlakfﬂg OfWotR M@ﬁuﬁ&i‘?@ﬁé éﬂaﬁgd BYa) MR the

and purif by preparative LCMS to give
resin. THeXgsip wWits Wlah@dr\@th anl pityighe dﬂorad@s‘ahlpu was scprglme@rl with the TFA

solut1onAg]§e4T JaY 8W§é9}l @76{ Iﬁ%ceﬁ ﬁtgz Wﬁ%&‘? %%rs %%chm &}%’t\&gﬁl Arg%- gas. Each

vial was %ﬂe@Sﬂﬂﬁﬂﬁlﬁﬂ:&&ﬂﬁzr wEsmﬁmtha@& Byivh ldep with Afrgdzoge OThechroduct
was iden%%%ﬁ _by{Cl\?S an(} was Ig\lunﬁcgd 9n s[,\fls‘lx-/enteen runs using preparative reverse phase
LCMS. The combined runs yielded 163.7 mg of 96% pure product (assigned lot 2036-33) with a
retention time of 1.768 minutes, M+ = 853 and [M+H]/2 at 427 m/z.The LC-MS chromatogram
and mass spectum for this compound are shown in Figure 7 and Figure 8. In Figure 7 the x-axis
is time in minutes and the y-axis for the top chromatogram is milli-absorbance units for the UV
detector at 254 nm and for the bottom chromatogram is millivolts detected by the evaporative
light scattering detector. In Figure 8 the x-axis is the mass-to-charge ratio (m/z) and the y-axis is

the intensity of the mass ion count.
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02 A044-62 [0207] In order to prepare

N- benzyl , N-net hyl carbanoyl nethyl quarternary salt of
w@ooposaes 1157, 22 ng Conpound 1157, 20 ng SOPETIOG2004/010399

i odide (2.0 equivalents) and 30.7 ng N benzyl -

met hyl carbonnoyl ch$ HﬁiH&l ester (2.0 equival ents)

were mxed in 500 uL dry acetonitrile in a glass

ial, and heated in an oil bath at ®5 C overnight. The

r oduct was jdentified via LOVMS._ a Qd. by

LOVB—S5—4—1g was @bt aPned (15](5%

HO t heoretlli cal \ i el d) of a conpound d h,a r@ention tine
of 2.8f0 minutes, M+ = 483 and 98%purity. Exanple 54
Synt hesi s of Cbnpound AO44- 00O Ol N A044-25
[0208] In order to prepare the benzyl fornoyl-1-ethyl
guarternary nd 1101, 200 wuL 1-
chl or oet hyl %ﬁ%%og%jg@qpe was added to 100 uL benzyl
al cohol in 2.0 m dry/fethaiAseontdpset de in a gl ass
vial incubated at O in an ice bath. To the cool ed
sol uti on was addeg/ 200 uL pyridi ne which caused
formation of a white precipitate within a few m nutes.
Stirringg was nti nued at room tenpepat u rni ght.
Ten m |pf nethl ene chloride was added to thd m Xture

, henpwashed wit AFA x 10

1 ®710QmM 075 N7s0 206’4/ ogbgzs

S 9 /ﬂyearbonate SO o rganic
r was d i ed! over \sodi um sul fate and t vent
roved Peduced pre re. At benzyl

oet h&//ﬂl f or mat eThiory! | dent i f as aH¥s. é‘ﬁi ive
e 018 Sy r et Ehiefidsn Heathe .933"'m nut es.
[02091 To 100 ny Cbnp nd 1101 and 100 nmg Nal (20

equi val ents) gissalvéd in 1.0 m dry acetonitrile was
added 107{|ny Tgﬁgiﬂdlvalents) of the

Rl or ogt h formate. The nixture was heated

at ovey ni ht OS'(I)'h§| nggSIPno?y}rr?e?t edTFR%’GQIFI @I%gv%@) of

Prep HPLC
o)
O -OAc
o) +/\j

N
K/O Compound 1126

M
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an additional 107 ng (1.5 equival ents) of

benzyl -1 -chl oroet hyr fornmate was added and the
wheaiosry2xont i nued another 24 hours. The LCMS PCT/US2004/010399

identified a product m@ich could be separated from

starting material wth!slo radi ent chromat ogr aphy.

The desired conpound mgélPﬁ%%gted usi ng preparative

LCMS to give 1Xyhth@is(oF. Contpdundoses2iial yield) of a

compound with a retention tinme of 4.690 m nutes, M= +

488 in 98.6% purity. Example 55 Synthesis of Conpound

1126 [02101 In order to prepare

chl oromet hyl -t - buty ingte, nono t-butyl succinate
(Aldrich), 2.0 g, wad_di ssol ved in 8,0 ni
nmet hyl ene chl ori de wag aded N o gl ass vi al

containing 4.0 g potiassium clarbgnate and 0.24 g tetra
n- butyl anmoni um hy@fogen sulfate in 8.0 mM water with
stirring in an ice Qg AMosr-1@5 mnutes, 1.3 nL

chl oronmet hyl chiorosuf'fate (Acros) was added to the
nmet hyl ene chloride | ayer and the reacti on m xture was

[0213] @E}dref {%g) ﬁﬂamloh@l‘?e ﬁ}ﬁllmﬁﬁla«!stﬁétﬁyliiu@mémarycsalmbflgompomﬂdm1 a

he ‘organi c | ayer was se aratgg dissolved
mixture mﬁlsﬂ@edg Gpmpound 1O ghd heQ we SO@H@ 19 1516 O R ?%?eré% 1ss0lve
ne so Ll Madreas

in 3.0 m A e A R S cec
(Aldrichp&RBiSel Kf%l \lvas lpaadd ia apall dathelt POVE Hirlfowrakys Hibg mﬁf@elctaw identified

assi gne ot er 47 7 0211 3 of A047-71
byLCMﬁﬁéﬁPQ‘H@\?@‘%\qén%F@? éf i1 t]esmgce onitrile and

treated with 1.8 g of Cbnpound 1101 and 1.8 g of Nal

and put on a heater w Wxample3ing for 16 hours. The

reaction m x (includin reci S partitioned

bet ween wat er aﬁfpfﬁﬁﬁlﬁ&‘gﬁ’f@p@ﬁ?‘{)&bﬁoga t he

net hyl ene chl ori de | ayer was separated, washed with

brine, dried over sodium sulfa and evaporated to

give a dark oil. This oiff Wag digsolved in 5 nL of

acetonitrile and st or= freezer for two days.

The yel |l ow precipit@ ed was then filtered

and washed with 3 nL tonitrile and dried to

give 2.8435 g of >95%purit Poduct assi gned | ot

A046- 67A, retentiol\ MRos2.0619 m nutes, [ Mt] of 494

mz. Al of this proddct was dissolved in 10 nL of -86

WD 2004/ 089925 PCT/ US2004/ 010399 thionyl chloride and
[0214] Iﬁ%%e? ¢ n@%%éé&%ﬂ @& phihBRH{dd meHyEqexeansy dmompohhdati(nea

under  vacuum and the yell ow oj | dissolved
mixture L(blﬁ di@} mg |C@lmmandj LAt andyliog g spdiygpipgidsi(2 ﬁ:gulé(elielats) were issolve

in 3.0 m‘f Hry acetomtnle. To the mixture was added 128 mg of chloromethylphthalimide and the
vial was heated in an oil bath at 55° C for four days. The product was identified by LCMS asa

new peak with Rf =3.984, M+ = 467.
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(Conpound 1111) as a yellow crunchy solid. This solid

was used directly in subsequent reactions. [02121 In
Wo@ea@ens1as coupl e the Conpound 1101 acid chl ori PET/asah04/010399

de- FMOCed RGDS peptide, 1.26 g acid chloride of

Conpound 1111 and 5.6 g fMgC removed RGDS pepti de

(both dried in vacuum )éesls),l cator over Phosphorous

pent oxi de) wer eSymithesits af {Compndi AG46eit8d bot t om f | ask

under Argon gas. To the solids was added 270 uL dry

pyridine in 28 ml nethyl ene chlorfWde and the m xture

[ : @H The m xture was
placed on an orbital [shaker one 'hour. The

sol ution was dr ¥ ough ritted plastic syringe
0

and washed wth nmethyl ene chloride and the
sol vent drai ned. e res was added 500 uL ani sole
foll owed by 20 of a 5D/ TFA/ net hyl ene chl ori de

solution. The re was al wedto stand in the TFA
solution for th

ur occasi onal shaking. The
TFA sol uti on was>dr ai né‘g‘)‘%zg fromthe resin. The

resin was washed with 10 m nethyl ene chloride which

[0215] T V\%rsc‘ier éagF tt;}(:)u 350 a@ q@ﬁ%@%{% Dt ogpgﬂﬁg@dsﬂ'o‘ft %db%g

Compouﬂct gtm g(aﬁsmg Eaxhhlm ivdidd am}aﬁ)Otmgaf @htbramethyhdntoip Iaelde*tdn@mlxed

ina glasy gl RSP b RSP TS 8 F e Rt g Bar bet o

65° C an& HIdRitoiSd RG 6 Wé@lfsﬁﬁ NEMSETRE ﬁutm&% filefMBhrohibig a fritted plastic
onbi ned runs él el ded 163.7 of 96%(§ure pr oduct

syringe ﬂ(l%shgql beraditied twithgmaddigionyj ZtTﬁmEPn filisy elheidspired; Goppsind Wos s
isolated ﬁ&@‘mw 1TME gn@ﬂgd 4 Middiog tlfhte 04’3771 %ﬁmﬁ&e M—p- M A yield

ogram and mass spectumfor this compound are
of 27.7 nghafiA6% purfy guas ebtZinadd The garbexI8:, aciderPimef @mpothd ARIAXB &

comvred iy BB TR DS NSl it gy vy e
method ifl Ex@ebR31aé pRpdre e MHE abtdve dshee obl@)tdoﬁmrﬁhﬁ Qﬂﬂhb agid@hloride as
mllivolts detected b?ﬁﬁtt he evaporative

described pysib @petg iBEERBRISS. Fithes Qfdpeat srapie KoupsieB: then peggred with the

nucleophiBSanih® oﬁ:ﬂ@tfh%? %xroﬁf)é & thi¥bdg ARFs Eﬁﬁé)ﬂ{eﬁ?@@ déseribdd 8 the previous
Intensity of e mass ion count 7 WO 2004/ 089925

Examplemrglwzfg@mﬂamhggcowm 100 OO "O~CSO

Example 59
Synthesis of Compound A044-80

0 N=<=0

(L]
0 N”\
o)
O A044-80
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HO O 0 A047-71 Conpound 1101 Nal, Acetonitrile, heat
OOOO00OTFA I\ I 00 OH O NONt O/ O Thionyl

wWeehdoPZM Chl ori de, Heat A046-67A O O\ | 0 EETWSI00M10399
RGDS- Pol yner TFA (resin cleavage) Prep HPLC \

e
of 300 mEClonysa0d 41@1 @ﬁgmg sediampidedes8.0 equivalents) and 490 mg (3.0

equivalents) of 4-chloromethyl benzeneisocyanate was dissolved in 4.0 ml dry acetonitrile and
heated oil in an oil bath at 65° C for 2 days. The LCMS indicated the reaction had gone to
completion because of the absence of starting material (Compound 1101). The product was
identified as a new peak with a retention time of 4.577 minutes, M+ = 439. Compound A044-30
is reacted with nucleophilic groups of various targeting agents to produce carbamate or urea

linkages to the targeting agents by the methods of Examples utilizing compound 1105 and A040-
26.

Example 60
Synthesis of Compound A044-4

N
O
O A044-4

[0217] In order to prepare the pivaloylmethyl quarternary salt of Compound 1101, 100 mg
pivaloyl chloride (2.0 equivalents) was added dropwise to a mixture of 100 mg Compound 1101
and 100 mg sodium iodide (2.0 equivalents) in 2.0 ml dry acetonitrile. The mixture was heated
on an oil bath at 65° C for 2 hours. The solids were filtered using a fritted plastic syringe fitted
with a 2 micron filter. The compound was identified and isolated using preparative LCMS. A

yellow solid with a retention time of 2.735 minutes, M+ = 422 was obtained with a yield of

102.3 mg of 93.7% purity.
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Synt hesi s of Conmpound A052-10 O g vO N+ ~0 A052-10
[0213] In order to preparation the phthalim donethyl
weasvgdeary salt of Conpound 1101, a m xt ur epOf/USD04/010399
ng Conpound 1101 and 100 ng sodiumiodide (2.0
equi val ents) were diss 3.0 m dr
acetonitrile. To the nﬁi%ﬁggiﬁgs added 12% g of
chl or onet hyl pht Bgihihesisief CéApoundAP4&Ad t he vial was
heated in an oil bath at 55 C for four days. The
product was identifiedd by LCVS as a new peak with a
retention tine of 3.984 m nutes, 467. Exanple 57
Synt hesi s of Comp ‘ Q\| O 00 A052-08
[ 0214] In order t he pht hal i m donet hyl
quarternary sal tNQf 01, @r m xture of 100
ng Conpound 1101 gnd 100 ny sodijum i odide (2.0

equi val ents) were/di ssolved\_in03.0 m dry
acetonitrile. T@ m xture was added 128 ngy of

chl or onmet hyl pht @ deﬂﬂ% Qe vial was heated in an
oil bath at 55 C¥6r fo ét . The product was
identified by LCM5 as a new peak with Rf = 3.984, M

o G488 RO ESHA SETLLEOR 3 o

Compound 1101 was dissolved in 10 mi dry acetonitrile in a glass vial; and 1.0 g bromomethyl

acetate (2.0 equivalents) was added and allowed to stir at room temperature overnight. LCMS
indicated presence of starting material, so the reaction was heated at 65° C in an oil bath for 8
hours. The mother liquors were decanted from the solid and the solids washed with a small
amount of cold acetonitrile. The solid was dried in a vacuum dessicator overnight. The product
was identified as 264 mg of a white solid with a retention time of 2.204 minutes, M+ = 380
which was 97% pure. This compound was found to have very high water solubility; a 32.5
millimolar solution of this compound in phosphate bﬁffered saline was prepared by dissolving 27
mg in 1.865 mL of phosphate buffered saline with a resulting pH of around 4. A 50 uL aliquot of
this solution (which contains 1.625 uMoles of Compound 1101 as a prodrug) was injected in the
tail vein of a nude mouse with no observable untoward effects illustrating the lack of toxicity for
the prodrug form whereas injection of 1.04 uMoles of Compound 1101 caused immediate death
in three out of three mice. Additionally, 250 uL of this 32.5 mM solution of compound A040-70
was administered to a nude mouse by oral gavage. After 5, 15, and 30 minutes 40 uL of mouse
blood was obtained and analyzed by LC-MS (after extraction using acetonitrile) to demonstrate
that combined blood levels of prodrug A040-70 and compound 1 were 1.8, 4.97, and 4.80
micromolar at the respective time points. This result demonstrates oral bioavailability of the
active drug from the prodrug in vivo. The chloride salt is obtained by dissolving this compound
A040-70 in a minimum amount of water and passing through an anion exchange resin bed such
as Dowex 22 (chloride form) available from Aldrich and then washing with water and freeze-dry

the combined eluant to give a solid possessing a chloride ion exchanged for the bromide ion.
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O N+~ A044-78 [0215] In order to prepare the
4- Car boxybenzyl quarternary salt of Conpound 1101, 300
worgoo4@eaypdund 1101, 400 ng sodi um i odi de and 5POI/D#2004/010399
chl oronet hyl benzoic acid were mxed in a glass via
and suspended in 4.0 g% dr gfetonltrlle The reaction
was heated on an oil e 65 C and nonitored for
PrépRati®ifbfa bMyhﬁMBlyléifeel)eiﬁlngtpr@drmga'ar honibeicedhtethsobuiglitya
fritted plastic syringe that had been fitted with an
additional 2 mcion filter. The desired conpound was,
I sol at ed usicnQo /¥4%N¥T&mm?%nd had a retention
time of 3.717 mnutes, N#% 442, Avyield of 27.7 ny
of 96@6pur|tM%M@§ngj?|ned The carboxlic acid group
of conpound A044-78 i|s ceonverted to a reactive group
by a) reaction with hydr oxysucci ni m de as descri bed
by the nmethod in Exa Shro prgpare.the NHS active
ester or b) conve sio o the acid chloride as
descri bed by [t hg qhodq n Exanpl e 56. Ei ther of these
reactive groupg @ eNihen rea®’&d with the
nucl eophi | i ¢ &M ne éﬁ/%lcohol groups of targeting
agents using werhods described in the previous
Exanpl es to give targeted prodrug conjugates. Exanple

nt h f Co d. AQ44-
[0219] AAY@MSg pertion Bgcq(?w%gﬁ%g 9‘@2@@@/4}3@6’%%‘%@%@@”%@%’6? 6 mg

of Nal andeQfed ?ﬂ af Ghde wﬁﬂ@m th6f <ﬂﬂdr§1%ﬂ‘1§l%§k%10}§lmm am@mtee ran@m for
sal t Conpound 1101, a m xture of

5 hours. mmacmﬁ wargus el prrei e plasg BCfMSqugva |7’é m%()S l‘éérwel@b@f yellow
val I

B

spectrum%ﬁmg IM++356 a3 repectoddbe@3HAZNGD. Ansnwill sabmﬂdmﬁm’@@ill@ed mto

ate the, reaction . gon
phosphatp BLITG ghpFs s bIRIREa s e S PHE UL EhEE G CRLraT g B0on of
the prodriBE&VeAbd B4R BtApbuhd A ith dhRtipkRdbal:-1MasT cdndél’éfbhf)f gisbut 3
as a new peak with a retention tinme of 4.577 m nutes,
hours. M+ = 439. Conpound A044-80 is reacted with
nucl eophi l i c groups of various targeting agents to
produce carbanmate or urea
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| i nkages to the targeting agents by the nethods of
Exanpl es utilizing conpound 1105 and A040- 26. Exanple
w@Q0483992hesi s of Conpound A044-4 0 0O N O 9~PCHOL20041010399
[0217] In order to prepare the pival oyl net hyl
quarternary salt of Conpound 1101, 100 ng pivaloyl o

chori ~Q_equival ents) was added dropwise to a__fi—%"
ture f 100 ng Conpound 1101 and 100 ng sodi u'fﬁ/ g:
H

de 0 ivalents) in 2.0 modry aceronitrie. P=o
'ﬁé)wa_s(}leat ed on an ol at% atN65 C fo:s\f ‘o
yursyThie~sol ids were filtergd ysi My a~f|tted plps®ic
syringe fitied wth a 2HuMcre ilter. The conpouft
was i dentifPed and isol ated using preparative DCVS.0HA
yellow solid with a retention tinme of 2.735 m'ngll\%SQH
M+ = 422 was obtained,with a yield of 102.3 ng of
9BorPobHA Y1 - 91 WO 2004/ 089925 PGDARSZD04/ 010399
Exanpl e 61 Synthesis ¢f Conpound A040-70 O ~=0 O (r)
~"") Br e ~(r) A040-70 [02181 In order to prepare
the acetoxynet hyl quanternary salt of Conpound 1101,
1.0 g Conpound 1101 s dissolved in 10 m dry
acetonitrile in a glags vial, and 1.0 g b ﬂgfﬂyl
acetate (2.0 equival ents) was added _and Al | owedyto
stir at. roomtenperature averni ght? L [ ed
arting nmategial , sg the reaﬁctio‘h was

g8 ﬂh N 8 o
N

A046-89P

Example 63

Preparation of a bone targeted prodrug of Compound 1.

[0220] A 20 uL portion of 75 mMolar A042-70 (1.5 uMoles) in water was added to a vial
containing 500 mMolar phosphate buffer (11 vials at 11 different pHs ranging from 3.0 to 8.0 in
0.5 unit increments). After mixing each vial was then treated with 50 uL of 60 uMolar
Compound 1111 in acetonitrile (3.0 uMoles= 2 equivalents relative to amino group of bone
targeting agent) and mixed by shaking. After one hour a 3 uL. aliquot of each vial was injected on
HPLC and the UV peak area determined for starting material and desired product and by product
of aqueous hydrolysis, Compound 1101. Only the samples at pH of 6, 6.5, 7, 7.5 and 8 were
found to have significant amounts of desired bone targeted prodrug A046-89P (retention time
2.50 minutes; [M-+] found for 1075 m/z C42H59N6019P4) [M+2]/2=538 m/z also found). This
example demonstrates that the optimum pH for synthesis of bone targeted prodrug under these

condition is pH=7.0 which gave about 42% of theoretical yield of the desired bone targeted
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hours. The nother |iquors were decanted fromthe solid
and the solids washed with a small anobunt of cold
w@e®nosioes il e. The solid was dried in a vacuunPCT/US2004/010399
dessi cator overnight. The product was identified as
prodrug 26 dompowfl leposteisting 4 phosphenic hcid groaps itfico A4 hprs apglygs ofhis

same so nfs%ﬁag/?o a%%me a\f\'hi-lg O cﬁc 70/ tutﬁ afﬁT It;smggg@gonverted

ave vef

completBlylHatlf®l cdtpdohd It dﬂﬂomfraftrzhing ré@ﬁﬁi‘mu{}dmdﬁr fitysopipitatly relevant
buffered saline was prepared, by dissolving 27 ng in

conditiops.865 ni of phosphate buffered saline with a resulting
pH of around 4. A 50 uL aliquot of this solution
(which contains 1.625 uiVahfide 4 Cbnpound 1101 as a
prodru was i cted in the tail vein
P o iy sserones 1426 fesingt Howtrenlk Sl ERRELASng
the | ack of tOXICIty for the rodrug forn1mhere%

[0221] Majeawsls Brcest 410 Wacks Wb passw e ghio Aoynd 40 grams WWeip gy lated

subcuta%éggﬁg RILS r%ﬁ@fl:ﬁ]k V{ufh § Bigdn ﬁh‘x‘ior%@lﬁ (W80 Fbi%-Small cell lung cancer

onal 250 uL of this ) MM sol uti on of
cells: thmp) ondaly G\O%-r 70 dayseaf alldvring; thft @utr@ds torew thedaimpls gisragdjvided

into 3 %a§%@5a %]%gela ee\AcfAlt ;8% gl‘ ?%ceg/ng vgl%g < coﬁﬁ‘ qsalo%g C@‘}&S@%%R recelved

twwe—p&lﬁr?zaﬁt veingetiogs (@R a0l vdlehe bf)241€ rmﬂmtorlzatselutlblln af Compound

1126 e B e S oanat O PRy A OB
componE@TRI 1 r&ﬁ'uF '(1'99 cBRpdtnd 1). TiteJast @b kedBRB BFcE-PELSayahi@bein
bi oavai'l abi of " the "active drugpfron1the rodru%Elte

inj ecuomsrﬁ v) ofcH0 lfthwéumﬁ po#-P enillisnalar sphrtign phEprapound 1428 dbphers
buffere({ sa Ome g&r@ﬁéﬂ%ﬁgﬁﬁg/zgd%dcﬁlﬂg 1@41 e IR co oNE i SF the

assi I on exc ange resin bed such
prodrugi(eorﬁ}ﬁmmﬂ 1;2‘He¢mhms incbee rﬁle:xsm)edaeva]ylthzbb éa}fsmemgﬁzhlﬂmr&:h detpgmine

t hen washj with wat [ and fr conbi ne
the g \GAEE 11 7 PUAC SR BB SEEE g el BT s T iioed on
day 27. €5€ PameeHe Eifwd ilrableomdndendiofle strdhg tM@)rM&ﬁ@Bﬁﬁ&ﬁm versus
PCT/ US2004/ 010399 _ Exanpl e 62 Preparation of

control f5bgtdpee leyslsnche Best riﬁgp%lat&dlbuﬁ s anaraRPE (Ray Lp and
continui tmg{&%{dwhe %dgf%@ Ry A029-62 Peal, ACV, Heat

Table 7
% Tumor Volume Reduction* | % Tumor Volume Reduction*
Using Compound 1126 at Using Compound 1126 at
25mg/kg/day 5mg/kg/day
Day O - -
Day 17 35% 29%
Day 20 66% 50%
bay 24 68% 44%
Day 27 68% 35%

*Compared to the vehicle only control animals
[0222] The twice per day doses were well tolerated over the two week administration period.

The efficacy results above were also accompanied by a lack of statistically significant difference
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O~ A027-85 (0O [0219] A 78 ng portion of conpound 1
was dissolved in 2 nL of acetonitrile along with 76 ng
w@booMasosand treated all at once with 144 ng of PCT/US2004/010399
chl oronet hyl ester A029-62 and stirred at 65C for 5
in the aniBAIN®dy WeizhisdRttdentherantirplgrblp sl thy twcetmtmentmnm which as a

LC- M5 t 7
seneral megpces B 10 S AbBRT O P eebprogeabgen i@l il of oty
characterized by having a nmass spectrun1shomnng WM+=556
as exgectgd for C30H38HK&Bmph 6518l | sanple was
i ntroduced into phosphate buffer - 7.4 foll oned
by LC bg VKAt wwfﬁ@w&&%lﬁ ﬁ%waﬁwm@ﬁ%ﬁ i on of
prodrug converted, back _to conpound
[0223] Fé”s@mwa]t SRR b B L N S %6% Pﬂ%g 2 Ry brain
cancer c%? ﬁﬂé’@ 837@%( AW dPr ! géﬂégﬁgﬂ%/ ()Qllﬂ? Qg.‘suclghgt 8Ost tftndAolume
/P OH I OO0OC1 ONN + H2NH HCb N
measurefdeit ocQHr¢d 9n dayr0. Torusalist Comppumd bk%zgﬂlestdhwﬁawﬂ line are

shown ixg {“gblé é)an(gingfcla%ﬁ egeitiv{eﬁgss Dhd a TedilBE 18 of toxicity:

Table 8

% Tumor Yelume Reduction®
Using Compound 1126 at
25mg/kg/day

In U87MG xenograft model

Day O -

Day 10 ; 20.2%
Day 14 52.6%
Day 17 38.5%
Day 21 35.2%

*Compared to the vehicle only control animals

Example 66

Alpha v targeted PI 3 kinase inhibitors abrogated the tube formation of EDC-CBF1
endothelial cells on Matrigel.

[0224] Tube formation represents to some extent the formation of angiogenesis in vivo. In this
example it was determined to what degree PI 3 kinase inhibitors (including targeted P13 kinase
inhibitor prodrugs) could inhibit tube formation. Matrigel was plated into 12-well plate wells and
solidified in 37°C for 2 hours. 1 x 10° EDC-CBF1 endothelial cells were then put on the top of
the Matrigel layer in the presence of PBS, RAD{V (cyclic negative control peptide), RGDV
(cyclic positive control peptide), RADS (linear negative control peptide), compound 1, or
Compound 1126 at 20 °M concentration overnight. Pictures were then taken using a microscope.
Well formed tubes can be visualized in the PBS control wells (top left panel of Figure). There
was not much difference in the RGDfV-, RADfV-, or RGDS- containing wells compared with
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p--,iNO~-OH YONHTIrPZ?H / I | + O\,--P-OH OH O
N o O A046-89P Exanpl e 63 Preparation of a bone

wa a0roges®ees prodrug of Conpound 1. [0220] A 20 uRCPUS1000610399
of 75 mvol ar A042-70 (1.5 uMobles) in water was added

s oy gy 0B LS P BRRRETIN S o

containifig well)i t i ncrements). After m xing each vi aI was t hen
treated with 50 uL of 60 uMdlar Conpound 1111 in

acetonitrile (3.0 uMol 2 equivalents relative to
am no group of bone i&ﬁ%’l“h&lagent) and m xed by

Tebadtbd I 3 AhidRE inliiBitdie lxhidu’%e@ Ryi; ti3nkdsRional aQA%H i HEECs
Was injected on HPLC and the UV peak area determ ned

[0225] TS explafmehttgstetbthe effedt o PIB Higdd i8RibR6Q406h @ﬁﬁ 1bay1d 1he targeted
product _ of aqueous hydrol ysis, Conpound E.)[
prodrug ¥ pfgiog gkfloewourd BHompoigd |§28) omihe m@cﬁwofsofﬁéwéferase aﬁmty
i
Tho sk BB RoSlugR AR USolcalfl AT AP
transcnpﬂl@u ricorherund 345 hnmzexmlv@mwmye than-2q RibiEghenlurifztse

activity an H’ld )00{1@;’1' a‘?lg thei)ft% r%frgggitgcér%%oeuglgﬁl oa}ﬁgg?&) Wg%{ﬁ s%’léln
better abd:lﬁy df tndocing ﬂleﬁﬁ? Iudi)fevdse adivia e a&ngﬂB félﬂ%"[(hﬁs 1nguct10n of p53
t heoreti cal t [ one 94 WO
function'y(io dpemusisdtiobs St 1BS86" %ﬂa@wg R alsfp st AREM
concentrBOSH €t DEfetti HNOTRABMC Gkl At GIRURSbitAS the ?5%11&%4{ ifduced by
analysis of this sane solution standing hat tine

these cogpoyside 7T Tas eriglt elwmes dhat Heetp 58 Wansoaipen @duﬁﬁddmftlé kinaep inhibitors is
downstr %{]Xfeﬂtqg thecv%mé SF&J\}%IF g%‘é&? a{%d%)ﬁg%;é&q l’odru G mg alllI}d 1126

enonstratrati ng ySI )
gave an erdlapcednpductiomdf p33oressus the untargeted drug, Compound 1.

Example 68
Purification of Compound 1126

[0226] Reaction mixture A044-84 (2.33 g) was weighed out into separate 0.33 g samples and
dissolved immediately before preparative chromatography in 800 ul of a solution containing 1
part by volume acetonitrile, 1 part by volume water, and 1% by volume acetic acid. 400 pl of this
solution was injected for each preparative chromatography run. The pump A eluant was B&J
water (365-4) with 0.1% acetic acid added, and the pump B eluant was B&J acetonitrile (015-4)
with 0.1% acetic acid added. Initially, the eluant was 10% B, then linearly ramped to 34% B over
a 4 minute period, then linearly ramped to 95% B at 4.25 minutes and held there until 5.25
minutes, then linearly ramped back to the starting concentration of 10% B at 5.50 minutes. The
total pump flow was 20 mL/minute. Re-equilibration of the system was accomplished while the
autosampler was sampling for the next run. Using this gradient, the product with positive mass
spectral peaks at 853 (m/z=1) and 427 (m/z=2) eluted at 3.37 minutes. Fractions were collected
during the preparative chromatography runs when the signal detected at the ELSD exceeded 10
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Exanple 64 In Vivo Efficacy of Conpound 1126 Agai nst
Non- Smal | Cell Lung Cancer [0221] Male nude mce of
wa2®4080k3 i n age wei ghing around 30 grans werBCT/US2004/010399
i nocul ated subcutaneously in the right flank with 5
mv. Fraqtioh$ ¢camteiningprodoet Were @ﬂutmhwith anwsfeldlexesh bf Wateg(byanhiiie) and
0. After 14 days of allow ng the
frozen in %i%’BP%‘h%%mBrVS%ﬁ f ‘i“?fé‘fe 2gione %Fhwa’éélatth%‘%fso ot g\ fter

lyophlhz@flol’ﬁoﬁlﬁ el hb@@ beno@}ﬁoﬂf OUIBOIEE 6F ¢&HpNRRI19 h@ aSPRhEOHurry
received tw ce-per-day tail vein

solid Wltilr‘ﬂpél‘élfﬁ er?é 594 1 Wawbt%#leds @ hisiexgmplgrdsmensties Ahatiwith oarsifielpH control
§ uh®IPRuRd b
he labﬂigo% @ggg{ espondi ngbte (})SL %ged 1H%p§ﬁ{/ﬂ%%§1§§' uefmes\‘?’é’lsed verse
phase sepdyatiomonétheds. conponent of the prodrug (i.e. conpound
1). The last group received tw ce-per-day tail vein
injections (i.v) of 50 g%mv | ue of 4.9 mllinolar
sol ution of Conmpound 1@ hosphate buffered
sal i ne cor r espPospdiratiprt «f SETRédegive Byodi@gi Ng | evel of
the active conponent of the prodrug (conmpound 1). The

tunors were neagasured every thgee W cal i pers
to determ he t ubBdnevOLYNE _an ani mal s wei ghts
were reco whe 1:\1C°re—ani wefe sacrificed on day
[ rabli €17 and indicate
strong tunor vol une reductd yensls, control for both

dose levels at th&%irst datapoint only 3 days after
t r eat ment (Day 17) an cohti nui ng through to the end

of the st ugly I o~ Tumor Vol urme_ Reduct i on* %
Tunor Val i ikng Conmpound 1126 at Using
Conpoullqj%xt 5ny/ kg/ day_Day 0 - Day
17 35%7 y 24 68% 4 Day 27 68%
35% * 0% [ only control ani nal s

[ 0222] were well tol grated
over the two week adm i strati\on period. The efficacy
results above were als acconp nied by a | ackj of

statistically signifi c\a_)\\o)ét rence

‘q—OH
:50;\’\' /\ A017-85 o
TFA

AD17-57 o]

S H

ﬁ_\
i " “{ ot
e r}v@@; Al
o N'/ﬁ ) N”ﬁ
K/O K/O AD27-15
g g

017-59
[0227] A 184 mg portion of A014-48 prepared by the method of Example 20 was dissolved with

b3

154 mg of Compound 1 in 12 mL of acetonitrile and stirred at room temperature. After 16 hours
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-95 WO 2004/ 089925 PCT/ US2004/ 010399 in the ani mal
body wei ghts between the control group and the two
W e@ansmes groups which as a general neasure PET/YSWE4010399

toxicity indicated the targeted prodrug has a
LC-MS dxgigcpatea]tﬁbeuﬂ Gk casfversipyi to ﬂlgdesu@@npd;@nmnd go ¥4 gdslition 45 mg of

the 1odoEI?fmlé>%aC etlcﬁg &Jmer%&%gdﬁ Al b5 B%Lga ﬁm%@gﬁ ﬁ% gég% éO %

run as es Cri
complet&xpsamh additiogal ao Imgmmoaxr @ntipoufi@naesddeélahd h]llcweed(tblaﬁﬂ\[ﬁ)d

saciiond Subabh S ice S ntp Bl sl mslnly e 2626
mg (45% %1&)%&*%@%@&1 fr0HRe Hf‘lqgﬂ-% vaBAhAslizel by reRAEA] tiiebf 2.89

ne are shown in and i ndi cated effectiveness
mlnutesaindl skovdeg thealgsized M lof 499 fos 428 HEIRN2Q D pecognoppd COMPOUND

1105. Tunor Vol unme Reduction* Using Conpound 1126 at
25mg/ kg/ day In UB7MG xenograft nodel Day O Day 10
[0228] U@orﬁé}’andmgyn HebttzRob Yompaynd 1703 8eds¥% cléaly Rith 81Ha%1 to give

e i cl ontr ani nmal
compoug§ AT 515 N RtEEE O520F RURES) s PRedRaBroyarader
C29H2 NPy fpﬁisflmsmteg o1 redctibD6F 16BEbthieyadtd prodalg wigh hiBaleshol to

Matrigel . [02241 Tuybe formation represents to sone

give a carppiape coBEAtoR i thedinker angi ogenesis in vivo. In this
[0229] ﬂiﬂﬁg@hﬁcﬁra&aﬁ ﬁt?%i té‘bﬂ%@ﬁ s W lre ARANGE Flriods Kﬂnﬁﬁ&?ﬂ

Itors targ eted P13 ki nase i nhibitor
methylepe ddom@s())pu@wllld in ﬂnhupmStane @Iﬁ trictlydaraing oincluliag seepafanygsiines to

e {
v 5P 10 LS U e R L 7o
m/z for CBSM3NBOTS); AOET- 5D@e@ﬁtlon time 2.46 minutes showing the desired M+ of 616
m/z for C33H34N307S); and A027-15 ((retention time 2.82 minutes showing the desired M+ of
816 m/z for C38H48N3011P2S. These examples demonstrate reaction in good yield of the

isothiocyanate prodrug with a diverse group of nucleophiles to give the desired linked products.
The A017-55 compound was further reacted with trifluoroacetic acid which surprisingly gave the
cyclic compound A017-59 during the course of cleaving the t-butyl group (retention time 2.47
minutes showing the desired M+ of 570 m/z for C31H28N306S). This example demonstrated
additional chemistry can be performed on the linker group of the prodrug compounds. In
phosphate buffer at pH=7.4 significant amounts of this compound converted back to compound 1

over a 17 hour period, followed by LC-MS.

Example 70
Acute Toxicity of Compound 1 versus Targeted Prodrug

[0230] Intravenously administered Compound 1 was determined to have a 100% mortality
within 5 minutes of administration in three nude mice at a dose level of 16 mg/kg. Compound
1126, prepared by the method of Example 56, when injected intravenously at 37% higher dose

level (22 mg/kg) in three nude mice showed 0% mortality even after 1 hour of observation. This
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the Matrigel |ayer in the presence of PBS, RADfV

(cyclic negative control peptide), RGIV (cyclic
w@omingoges control peptide), RADS (linear negatP@EUS2004/010399

control peptide), conpound 1, or Conpound 1126 at 20

M concentrati on overnight. Pictures we t.h t

exampla g (B WU s Tornony el 5 pEag e e A fllsea

toxicity ¥F S pltddagd of CoinpeuBS control wells (top left panel of
Figure). There was not nuch difference in the RGDf V-,
RADf V-, or RGDS- containing wells conpared with -96 WO
2004/ 089925 PCT/ US2004E52B945/1 pBS control .  Tube
formation was si gnigafendrcorh dgiin Conpound 1101- and
Compound 1126- containing wells. Exanple 67 Targeted
P13 kinase inhibitors indyced p53 transcriptional
activity in HBECs [0225]|| This experinent tested the
ef fect of Pl 3 ki nas@&Jnhirbki +0rsOHConpound 1 and the
targeted prodrug on q‘ Compound 1; Conpound 1126)

on the induction ok p&3d-l ucife activity. The
transfection procedufe wes siﬁ2;2£ to that descri bed
3 $
[

inthe literature tglyonitor ranscri ption.

r
“Expysure) inddced nore than two
fold higher Iucife\g§e activity than the control and

the targeted versio compagogy 1 ( Conpound 1126) had
even better ability of inducing the p53 |uciferase

tivity (to alnost.3 fold). This. indugti 3
[0231] ﬁﬁrﬁiﬂvt'%%re&ggﬂﬁmnfgﬁ%wegfng@a{%‘\%g'-@ﬁh@3@?@@'& 8€i9gf’wgf%b§§mmund
1126 in '(E:g!&h k8% sidRipkddubi WS HsBRad. athisRattA] wae PaARAEd B LOMMS to give a

-transfection of catalytic active Akt also inhibited

single carhpoup83A03Tn4, consistend b ettery NMBawibh thegrprasedisirucyp and giving a
i | t . . .
retentlorrr( 1rs’nléI o% 356 ﬁqﬁ%t%%td a JS}ESS ggﬁ%@%@gﬁdgﬁﬁﬁ{}e{ﬂﬁ&j Pﬁgﬁ\;\ﬁ g{ é:_’,]s?m/z

nase I n ors |1
(very lowiahiedahey) acdmoecigomirtnt imesst[M-dtdd (AGNYIdrt 370 Dbardbisreetample

1126 ave an_.enhanced induction, of . versus the
e R e B
modific8fonConmpound 1126 [0226] Reaction m xture A044-84 (2.33

g) was wei ghed out into separate 0.33 g sanples and

di ssol ved i nmedi ately hef or reparative

chr omat'ogr aphy in 800IEWﬂ“é@£%Iution containing 1

part Dby VobHéTﬁfﬁ%ﬁ}Q%‘HDElh@r cﬂengfvnhdhmnmicune wat er
and 1% by vol une acetic acid. 400 | of this solution

[0232] V&S v B5dcRd Wit 2 £RG5n REERALIBEIMENE SinoRRieNg (FI9Y) I un.
The punp” A el uant- was B&J . _
subcutaneously and allowed to grow about 7 days until the tumor mass was approximately 10 to

Conpound 1 (6 hour

15 mm by 7 to 9 mm in dimensions. Animals were injected with the targeted prodrug,
Compound 1126, either i.v. (50 uL) or i.p. (50 uL) with 32.6 mMolar solutions of Compound
1126 in phosphate buffered saline. After 60 minutes the mice were sacrificed and the tumors
removed. Three small pieces of the tumors were retrieved and minced. After aging for 24 hours
to allow all of the prodrug to convert to compound 1 the tumor samples were extracted with
acetonitrile. Quantitation by LC-MS indicated that the concentration of extractable compound 1

(as the sum of free compound 1 and derived from Compound 1126) was 157+7 nanomolar in the
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water (365-4) with 0.1% acetic acid added, and the

punp B eluant was B&J acetonitrile (015-4) wth 0.1 %
wa@eatiogooaxi d added. Initially, the eluant was BOR@UR004/010399

then linearly ranmped to 34%B over a 4 minute period,

tumor pite&% Foi thO BRI ihjectimRRAD 7191 ﬁl@ﬁbﬁo@e& i %mﬂ&rn[ﬂ&%§ ek hel d

there until 5.25 mnutes, then linearly ranped back

injection. G hihexagple depiogstenserdandelaenm s Gmproed b t<atun5)r5x@sue using a

The total punp flow was 20 nL/ m nute.
targetedg}d?i%q%il libration of the systemwas acconplished while

the autosanpler was sanpling for the next run. Using
this gradi ent, the proE@mpw’Bh positive nass

| k 427 (mz=2 | ut ed
thoegt ?3? m nu e?s;ﬁ lﬁ? Oorgﬁgg%\?é’rﬁa”@ qné‘?:(f(“&‘gzl d?Jrien; She

o A B 2 S b

and thenPITiclSP ROt /1 0-¥OId 9o SGunM%aqﬂthﬂﬁlfﬁﬂﬁtpaﬁﬂ ngr pre4lgahd allowed

di | ut ed wo- f ol d ss of water (by
to stand %taigﬁﬁéﬁjlmﬁﬁﬁﬁm}ﬂﬁh% bnal ﬂ?n%\en?rﬁ%%ﬁ%(ﬁ%ﬁ% %&mwn%@saéquyé eRgrogment

ranged fi@fy50 t@%ﬂ@@lﬁl(@:ﬁe Ahibts |o%ﬁﬂh@&1§ﬂe)fa]@fltaﬁﬂ ¥ He8 665/ ILeNMS to
After lyophilization over a 24-48 hour period a total

determing pothglisappeasmeesfipyoding and senfam a@pmmcg of rlmgf(yomMndd)
Compouigé(le § Ay RUbhddho ‘ﬁfavegg%l R df QFa]hriq&ur J{y H=T ﬁ'{ﬁﬁé }?ﬁlf lbfe of about

nonstrates that w t care
64 hourspat pldr d. Compound 1 126ascammdie hase)h hilédifd of abbghl Ohonistay pH=7.4

eous ased' peverse separ i.on t as.
o el AR RSP BEZES, ERHH 0 A BUERR BRI TG Tor
about 10 N6l at ﬂ@ﬁp@ UTThesd ex4nplSs Odidgog%l;t@ iﬂﬂb‘gﬂdﬁlﬂléalﬁﬁﬁ)ﬂéﬂﬂlgg &8 verted
to drug (compounc? 1) and thé/_\ (%%gppgéfrance of the prodrug 1s-\;ery pH dependant with

conversion taking place much faster at physiological pH and substantially slower at acidic pH.

Example 74

Synthesis of Tumor Localizing Conjugate

[0234] The electrophilic group-bearing compounds (such as compound A036-48B, 1105, 1107,
1111, A024-79, and 1113) can be reacted with polymers bearing nucleohilic groups such as
alcohols, amino, and thiol groups. N—(2—hyroxy‘propyl)methylacrylamide (HPMA) having
molecular weight of 2000 to 100,000 is reacted with excess compound 1111 in a nonprotic
organic solvent such as methylene chloride or tetrahydrofuran in the presensce of triethyl amine
or diisopropylethyl amine and then separated by size exclusion chromatography,
ultracentrifugation, or precipitation in another solvent such as methanol or ether. The polymer
thus precipitated or separated is substantially free of 1111 and is used as a tumor localizing
conjugate that releases active compound 1 overtime in the vicinity of the tumor resulting in
antitumor and anti-angiogenic effects. Likewise polyglutamic acids can be converted to poly-

nucleophilic bearing groups by reaction of the carboxylic acids with excess diamines using
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ros ONN/,_ -OH ONAO017-55 O\ O 001 I OS TFA
ON_) O OA017-57 SOIr ):( NN- -POCO 0 O ~
wW@peey/084925 O O\ ~OS! OHOP O/ ON O N LordT/082004/010399
A027-15 A017-59 ~/ [0227] A 184 ng portion of A014-48
carbodiipidepanglihgipllowel byetitroskchikiotb hropiato g2 hyas reVierss phase dIPLC
purifcatin o gpP R B0 P SO Sogr af B EE e 5 TSt R0y can then
be reactddQiR OB 3Qetbs RETNISTOOMHOIIZIP11 6:C10Bof AOBEABBEr A024-79 in
about  65% conversion to the desired quat conpound so
an aprotig Qrgagif SONGRt weh apmgthylepg ehlopdrprdeirmbydi ramin e pwsrnasiet
i i b9 Bhind r@ﬁs% | QBubiBH cBRRRdeRaphy,
tricthyl %&hg/g)r @%ﬁgﬁg%i ] og s.oma%“g% i??p%%ad 0 ny of I odo Iefaphy
ultracentcifirgatiom obr weesipéaidein anether sobwatsuclh astethazm @r sthddiThe belat

.24 hours., The sol,i were then.centrif h. . .
conjugatfpol P8R P Pt 5 PR b AEpSE iy PBES AN, e
residual piegivgetid iy wddas a tumdpilghlifing ténjuehathantkndez activeycompound 1

. retention time of 2.89. mnutes and show ng t.he
overtimeji 4fé Wi O bfie &errﬁ?l%@@swwwsa@sa@a%w%ﬁﬂc EERASUPM
1105. [0228] Upon standing in methanol conmpound 1105,
reacts cleanly with nethanol to give conpound A013-94
with a retention tinme of 2.78 mnutes and the expected
M+ of 531 for
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C29H27N206S. This illustrates the reaction of the

i sot hi ocyanato prodrug with an al cohol to give a
w@200basmee conjugation to the linker. [0229] TPET/US2004/010399

i sot hi ocyanate internedi ate prodrug was al so reacted

with various amnes in g;l ene chloride (optionally

in the presence of triegﬂgi ﬁine) i ncl udi ng secondary

amnes to ive area products such a =
17 et o ormoiid Smashe obEbteRiedR, pidndne el
| 2s hiro o2 ANGHES) ydrAIQsid o Bshid baideidldomcdanpoend of the
quaterna ?ﬁ%og%hutgg showi ng t he %es?red M+ of 616 nfz for
formula: C33H34N307S) ; and A027-15 ((retention tine 2.82
m nutes showi ng the desired Mr of 816 miz for
C38H4A8N3011P2S. Thése exanfil es denonstrate reaction in
good yield of the isothietyandate prodrug with a
di verse group of nug] e ilef to give the desired
linked products. The/ A817- 53 copRpund was further
reacted with trifluofoacetZs adfd which surprisingly
gave the cyclic ?9 pound A017-59 during the course of
cleaving the t-buty group (retéhtion tine 2.47
. mnutes showi ng the desired M+ of 570 mz for
wherein, 311 pgN306S) . Thi's exanpl e dermonstrat ed addi tional
C hie ARt Vinddpandugitlp ercf i raptidnadly subeithtedidirhate, opponsily shlstituted

rodrug .conpo s. In hosphat e buff er
D onrRRdRAR S raaREe oloP tERREHRHE S anThs BE g kg together
g()np@c?ifb?%an A)%ﬁt&'iall sﬁ]_?sti_h{lw cy?&fégﬂﬁhtic fog bjimmﬂy BybstiteNBryl;
anpl e cute Toxicity of Conpou vVer sus .. .
TaR gespesderts Hdenignplboabytithid P%R}@H&@B;?Pﬂﬂ??ﬁﬁisﬁ?%lf"éﬁd aryl; and
mgnn% 5 igind%%ficéégx‘ﬁg?fe?é,%ﬁoﬁa@ly@ﬁ}fﬁitﬁgéqu%hﬂ@,roﬁ)ﬁbﬂldlw_substituted

| mnistration in three nude 'm ce

at  aagdgetdremele, afylok§, sarioky, orCuapaken Peethen®, fopn é}ﬁ,aptgalally

by the nethod of anpl e 5 0 L1y
nt ¢ Avestet Ww@f‘o}wﬁ%a yé%%ﬁ‘““%&%‘%"%‘% mg/ kg) in
2 hr eernR R pHuriore e dwiSfeimat,t Ring tA/R eisesleattd Epmithhgionp
~of observation. This -99 WO 2004/ 089925

consistig®f7 US2004/ 010399 exanpl e denonstrates the i nproved
formulation ability of the prodrugs and the di m ni shed
toxicity of the prodrugs of Conpound 1. Exanple 71
Anal og of Conpound 1 O
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OHg O A037-94 [0231] During the preparation of the
i ntermedi ate A046-67SM such as descri bed for Conpound
wa 1é/0892Exanpl e 56 a side product was obser veRCT/Uk1084/010399
material was purified by LCM5 to give a single
-npound A037-94, consistent by proton NVR with the

e isolation of a novel anal og of
conmpound 1 suitable for additional prodrug
nodi fication. Exanple 72 Use of Prodrug to Deliver
Conpound 1in Mce [0232] Mce were |nJected with a

to grow
ptely 10

on1Cbnp und 1126) was: 1577 nanonDIar in the -100 WO
2004/ 089925 PCT/ US2004/ 010399 tunor pieces for the
njection and 27117 nanomolar in the tunor pieces
H . ‘ ) 2Al-e denqpsbrates t he
ue usiphg
3 Reveysihility odr ugs
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of:

G

that chentcally t he 0 rugs con er
8ﬁ% the pr dr giL§
Uery H d penpant with erS| n daﬁ;
|atly sI

[0233] Prodrug Conmpounds were dissolved in water or in
DVBO (if not freely soluble in water) and then

walzdowpg2at | east 10-fold into 50 mM phosphat eP@UTE04/010399

at pH= 7.4 or pH:4 8 and allowed to stand at room

A e A e R e

Aliguots over time were taken and anal yzed by LC-M5 to
determ ne both di sappearance of prodrug and confirm

appear ance of (conpound 1). Conpound 1126 was
oundHto h h |fe of bout hour at pkh7.5
a hagf - 'f% 0 urs ﬁ
npound —N0 was @ und av a aI [ e o alpout
1Qhour sgat! pHR7. & Otha 120—our s* at

4.8. Conpou AQAD mas found to have a bl f-1ife of
about 10 hours at pr? 4. These exanples denonstrate

faster at ‘physi ol ogi cal pH d subst
acidic pH Exanple 74 Synthesis of Tumor Localizing

at

Conju%at §U§4] The ectrophrlrc gr oup- beari ng
N~ a 1105
2—111 AD24- %9, | )Icanb % Ws
S cohols

3

N or C sojv gch a

bearrng nucl €0 Irc groups such a am no,
and thiol greups. N (2- hyroxypropyl)nethylacrylantde
( HPMVA) having\\nolecular meight of 2000 to 100,000 is ¢
/reacted MA%E-GXCGSS co und 1111 in a nonprotlc
et h

ene c or

rahydr o§ ur t he prese ce of th antne
di i sopropy ethyI ne’and t hen @epa at y é1%e \__/
excl usi on chronatogﬁaphy, ultracentrifugation, or
precipitation in another solvent such as nethanol or
ether. The polynmer thus precipitated or separated is
substantially free of 1111 and is used as a tunor
| ocalizing conjugate that rel eases active conpound 1
overtinme in the vicinity of the tunor resulting in
antitunor and anti-angi ogenic effects. Likew se
pol ygl utam c acids can be converted to poly-
nucl eophi l i ¢ bearing groups by reaction of the f
carboxylic acids with excess diam nes using -101 WO
2004/ 089925 PCT/ US2004/ 010399 carbodii m de coupling
foll owed by size exclusion chromatography or reverse
phase HPLC purification to obtain poly-nucleophilic
versi ons of polyglutam c acids. These polynmers can
t hen
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be reacted directly with excess portions of conpounds
1111 or 1105 or A036-48B or A024-79 in an aprotic

woe@ansgw2sol vent such as net hyl ene chl ori de orPCT/US2004/010399

tetrahydrofuran in the presensce of triethyl am ne or

4dII§QQ&ﬁﬂ¥hﬁb@ﬂkfaﬂhﬂ@ and then separated by size

wherein,

excl usi on chromat ogr aphy ultracentrifugation, or

notherzsolvent such as net hanol or

CQ uga ed pol ymer thus precipitated

or separated is syps [ ¥ree of |ow nol ecul ar

wei ght residual pro g and |s used as a tunor

| ocal i zi ng conj ugayethat-T etigagesgacti ve conpound 1

overtime in the vikinity 6R/fh§ftun6r resulting in

antitunor and aﬁil-anglogenlc fects. -102 WO

2004/ 089925 PCT/USZOO4/010399 CLAIMS 1. A

pr o- conpound conprising a quaternary nitrogen, wherein

one nd of the quaternary nitrogen is hydrolyzabl e
ﬁ%n%gf%PaﬁQﬂrolyS|s of said bond yields a conpound of

t%amﬁ%ﬁiu ndERyarES oNORS 2 1 R K4 wherein, R and

aIRdﬁ?{&%rz) gldegg{dlp%}yg:{rg ﬁ_' Qﬂﬁg‘g{ﬂ 1? g&éh%t%ﬂ?ipha’tL éftgona ly substituted

precipitation i R
ether. The poly-

hal oge %ﬁxyalogéﬁt £kOGY BbtEroc I RPanod B0, o0hLE taieo together
t aken fo%et her forman optionally subsﬁlt tﬁgtd T
cycl wafbinp hlabptlpnéﬂy otk ay 91°§1EH5‘§E1‘F p1 Qiignaliy qubstpgted aryl

S@ﬁg&g{%}l 3 1op8 ?1!1&{1 u{%giagtﬁfutécf‘gﬁﬁlhﬁ@ tbed oﬁkdrﬂ%ggﬂﬂéutu&ddlryl

| riema Ry eiticbyndanidy e H rs»ptmmaw IS\beQt]mﬂt alipheticd optigngHy sbstituted

t |1 tituted
8gr Lgrgg he ]:osclyjl ?,@r¥1§§gﬁa1ib8é%toﬁ, arg {aﬁér? éﬁt]h%nt g&%ﬂl %?r%ptlo;/lally

Substigstined Hé@&&ry@l@m bpmﬂfaup pibsﬁlmaaldl mtew&nslt i tuted

het er oaryl .

R RGeS, GpgiosBaied apmhee gty SEEEE sy acox:

of : carboxy, amino, heterocycle, aryloxy, and optionally substituted therew1th a
targeting agent; and

L represent a linker group.
5. The compound of claim 4, wherein R;-Ring A-R» is selected from the group

consisting of:
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-103 WD 2004/ 089925 PCT/ US2004/010399 e |l \ HO \ le
[ cll_ONL NI NI/ V1 I HOOH HOHOCH2 HO\ ( \ |
WOHOH089925\ | HS 2 HS ,g H2 NHOC I | | \ H«/TS20piEN0399
O0NGQ HooC HOOC N TN TV 1 Oel V1 el eeOel |
\''and \ OO\ O\-Oc) 0 -104 WO 2004/ 089925
CT/ US2004/ 010399 The conpound of claim 1, wherein
R4 - is sel :-

migr oujiir[i smmqiji Qi
HO OH

f ROGIve r J
HO \=i HOCHZ/r HS
:‘ : H N :‘ : : i H(O)C~ : ::

HOOC.__
J e
HooC O o@i
J0Q @
5 —

@@ oéji 0@ e N
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NONN OHhg,xOL'QJ ),,~-OUOHO0O HNON H- (r)

-N-k NH N--) xF OFF Fi 00 NONFNONO
WORN0D08992and z - 105 WD 2004/ 089925 PCT/ US2004/ BADBIM04/010399

4. A conpound of the fornula: R2 Z R3 A Z2RA N-L-R6

ﬂ] dep e\rl]gg’ {y}nda‘?ecrl] r’ GQEF%N dlzﬁé @clﬁgcé s ong é}rlﬁ gIJ,roup cons1st1ng

of: H, optionally substituted aliphatic, optionally
substitut ed aryl hydroxyl, hal ogen, al koxy,
%_ heterocycle amno, or, are taken together to

g
e % i . Q Q Q
ERsinas §‘NC o
BR=NP N R RO R

/ . 0
o e PG
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R3 represents H, optionally substituted aliphatic, and

optionally substituted aryl; R4 and R5 i ndependently
w@em@4bBo9apt i onal | y substituted aliphatic, optiPCEUE2004/010399

substituted aryl, heterocycle aryl oxy, carboxy, or,

7878 LAkEN 8L PaLin} mglsos%racea@omhewmbmﬁ@ of:
hete cyc RUoY op |ona substituted heteroaryl
represents H, optionally substituted aliphatic,
opti onalyl y substl uted aryl,zal koxy, ca bo m
heteroc C mand opti aIIy sub t7t utfed

i t°h ti resentoall r

rou / 5. <:’I'he corrpound of cI aim 4 ., e| n R -Ri ng
A—R2 s selected fromthe group conS|st| ng of:

?_V}_%S 89925 P 200% ?)10%/12% )—WO) \%p
PCRA e B ns

Q

o T Fep
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WO 2004/ 089925 PCT/ US2004/ 010399 6. The conpound of
claim4, wherein R4&-N-R5 is selected fromthe group
W@mms@hifng of N~/OH N (r) NN OH O O (r)HO1mus2004/010399
HN(r) NHFO FNFFFO N\---/ ON
mila?2 O and -108 WO 2004/ 089925
a.
PCT/8§§8%2%10399 7. The conpound of claim4, wherein

R6 is sel ect egqfromthg group consi sting of, Ho"-Ycl
00\ / 000[d\/ o 00 o-NO

|-0-,0,-",T,-\o0 3
Z,
Z—<
2 /NLR; ° R
R/ \R 6
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0-/ OONCS ~000ci O00"" OO0 OON H CH3 F-~1
I OO 0SOO0O0\VI OXN\VI OOHON O NCS NCS HO
W@RH0DB92D~ 0 FOO O 1-0* 0 HOCOH 0 0 0 \ OH MIUS200%010399

ON O yci ~y 0HO OO0 ~<cl [-\OH
wherein,V OH NG -N-ONOH- OONC= 0

Ring A is benzo;

7.1, Z», Z3 and Z4 independently are S or O;

R, and R, independently are H, optionally substituted aliphatic, optionally substituted
aryl, hydroxyl, halogen, alkoxy, heterocycle, cyano, amino, or, are taken together
to form an optionally substituted cycloaliphatic or optionally substituted aryl;

R; represents H, optionally substituted aliphatic, and optionally substituted aryl;

R, and Rs independently are H, optionally substituted aliphatic, optionally substituted
aryl, heterocycle, aryloxy, carboxy, or, are taken together to form an optionally
substituted heterocycle or optionally substituted heteroaryl;

R represents H, optionally substituted aliphatic, optionally substituted aryl, alkoxy,
carboxy, amino, heterocycle, aryloxy, and optionally substituted therewith a
targeting agent; and

R represents -CH,-, -CH(CH;)-, -CH(Ph)-, -C(CH3)(COOH)- or CH(CH(CH3)2)~;

9. The compound of claim 8, wherein R;-Ring A-R; is selected from the group

-

consisting of
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O0 0O\V/ ON OHG and OO0 OO0 -109 WO
2004/ 089925 PCT/ US2004/ 010399 8. A conpound of the

wo eooas®2s R2 Z1 R3 z4 /Z3 N ~2 R7 R7 RS Rl 4PEBUS2004/010399
WO 2004/ 089925 PCT/ US2004/ 010399 wherein, Ring Ais
benzo; Z1, 72, Z3 and Z4 independently are S or 0O; R

and R2 i ndependentl.y are H optionally substituted
[ [ i ) stituted _a , Ho O
g X ‘ cya @:
) @ ap-opt i anakly gubst it
. OH

ar
c0
or optionally substituted aryl; R3
represents H, optionally substituted aliphatic, and
optionally substituted aryl; R4 and R5 independently
are H, optionally substituted aliphatic, optionally
substi t aryl, heterocycl g,o&[

ubstituted 3

HOOC
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car boxy, am no, heterocycle, aryloxy, and optionally
substituted therewith a targeting agent; and R7

WO epresees s - CH2-, -CH(CH3)-, -CH(Ph)-, -C(CH3PCTZOtP4/010399
or CH(CH(CH3) 2) - 9. The conmpound of claim@8, wherein

R LB B AP B LU G By

of: /1|J/1\11/\1\IHOO—|HOHCXZH2III1\HO
HOCH2 HS \1 V1 \1\1\1 HSH2 NHOCO1 H2N HOC
HOOC HOOC \ \14+10 O \ o /11 \ 1 O0and 0\ '-O

25 PCT/U8200/010399 10 The

CRRASEIG PEH y
R

e b e HLLRG,
Y éﬁ Ty

o R PO R
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FN~~~OHNONN NO NOH (r) OnLi OHO NOOHNH~H
O-N O ---JNITr FNkF OFF O-0 / M/ N ONN
WO2008089925xL ~Ik \ANH2 O and v -113 WD 2004/ OBOPRS2004/010399

PCT/ US2004/ 010399 11. The conpound of claim 8,

Wh e E[Jhre] cgcﬁgétﬁid 6)? lcl%lna § dwfler%E diﬁhlg se%c?éﬂl@&(%q B g%ﬂlﬂ@)nﬁgtn%% of:
o~ NCS o LP O

%_1 E_J\Yh h»@%ﬁ( 53

Rk P RO p@g

%éﬂ%@%ﬁ gt
T R F
107 e (P [Res

WW%@*
Y e
e bt By

@*P%f*ﬁhﬁgcw
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OON HCH31 1000 FFO~SOOo0 0* FC, Nom |
(r),, HF-,~ON O HOOCHP NNCS OH OHOOH OOO kWH
w0 2004089925 WO N O IC --/CHOo0 ~10 vcl OH Pof/11S2004/010399
[--\\-OHO0O ~O 0 ONV OHN-DC Nv ONF Fo O o-N

\'/ \/ OO .
12.  The compound (c?f Qlalm 8, wherein the bond between Ry and the quaternary amine

is hydrolyzable.

13. A compound of the formula:

wherein,

Ring A is benzo;

7 and Z, independently are S or O;

R, and R, independently are H, optionally substituted aliphatic, optionally substituted
aryl, hydroxyl, halogen, alkoxy, heterocycle, cyano, amino, or, are taken together
to form an optionally substituted cycloaliphatic or optionally substituted aryl;

R; represents H, optionally substituted aliphatic, and optionally substituted aryl;

R, and Rs independently are H, optionally substituted aliphatic, optionally substituted
aryl, heterocycle, aryloxy, carboxy, or, are taken together to form an optionally
substituted heterocycle or optionally substituted heteroaryl;

R represents H, optionally substituted aliphatic, optionally substituted aryl, alkoxy,
carboxy, amino, heterocycle, aryloxy, and optionally substituted therewith a
targeting agent; and

. R represents -CH,-, -CH(CHs)-, -CH(Ph)-, -C(CH3)(COOH)- or CH(CH(CH3)2)-;
and

T represents a targeting agent.

14.  The compound of claim 13, wherein R;-Ring A-R; is selected from the group

consisting of:
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~lOHd ON and O- Oo 0 0 -114 WO 2004/ 089925

PCT/ US2004/ 010399 12. The conpound of claim 8,
wob@res123 he bond between R7 and t he quat er nar pCHDHE2084/010399

is hydrolyzable. 13. A conpound of the fornula: R 2)

11 R3 z2N RPR RRA RS TG6 wherein, Ring Ais

i ndependently are S or 0; Rl and R2
T i et €

cycl oaI i phatic or optionally substituted aryl; R3
represents H, optionally substituted aliphatic, and
optionally substituted aryl; R4 and RS i ndependent 'y
ptl onally substituted ghiphatic, '

opt i onal
ok < aryl, hetefogycle, ar¥y car boxy
: taken ot her to | an optional Ly, subgiituie
:o esents opti onal | y\substi tuted | phatic,
bstituted , alkoxy, i

~ aryl oxy, opti onal | y ubsti tuted
therevvlth a target| ng agent and R7 represents - CH2- ,

HS CJ* )'HbN ( Eilll" ( EHid
H(O)C
HOOC
HoOC f %( (g( @g

X @( Oi e e
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T represents a targeting agent. 14. The conpound of

claim 13, wherein RR-Ring AAR2 is selected fromthe
w@e@aps99ednsi sting of. -115 WO 2004/ 089925 PCT/US2004/010399

PCT/ US2004/ 010399 {HOQJJJ( \ I [/ I ( HO OH HO HOCH2

1y Ppespmpng ofetgin 1, RRERN g ity T

O O/ 1\l and OO O \-O0-116 WO
4/ 089925 PCT/ US2004/ 010399 15. The conpound of

clai m 13, wher R4-N-R5 is selected fromthe group
cong)letl ng ﬁ—%
O O> )V

Hﬂ/j G %M\ %N&O\
ey %(Q - Yy P

AN

(- 3/% ROy %N&O

consistin
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FNO N(r) NOHOQ OUOHO NOECHNNHNDO

(r)\ NEr N<-F 0-11 FF O-0 N O- NONNONO NH
w@200a080922 -117 WO 2004/ 089925 PCT/ US2004/ 0103BOT/USBN4/010399

The conpound of claim 13, wherein R6 is selected from

(’?) Rﬁ%—%m%%&gd ﬁd ‘ﬂ% @f whetefd I&' id's %eé}lad\frgm tﬁé%_r % Ion%s@ng of:

e O
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ONOO\N\ // NTNTNTOT OOO FENTNTNNT
OTNTSOT NOTOONT NTOOO OPI , 1"

w@20n4@8@esl 0 -118 WO 2004/ 089925 PCT/ US2004/ 0123P0S20047010399
The conpound of claim 13, wherein the targeting agent

fpé ) f’ ?lglgg:t)ﬁlgoﬁﬂm cﬁe{i‘ﬁl 18! @Hﬁeiﬁmag%?hﬂg agdnt 1§ SeRBed $rom the group

, proteins, |iposones, bone-Seeking agents,
consistirggnaf vitamiris| paptides pkateigs, lipgrentes, bohg seeking agsnfp@@a&aléiﬂage-seeking
agents claim17, wherein the vitamin is folate or vitamn C

*19. The conpound of claim 17, wherein the peptide is

&N RGhecompaini 6147 GRereinehevitadn iy iate brevigmin .

consi sting of . C K),. vitr, ti .. .
B br oﬂ%’@&f’mwrsdg%%@tl%t Wﬁ@regﬂéleeeﬁpaﬁg LB @Ponpiping peptide
selected?{%gl?{rlrl? %&(ﬁfp‘ RBnéiSEHRIFNGI) E?Hﬂﬂﬁ@g SitrodLtin, [ o SR OdoRTAt R fatin-

_ 7, wherein the protein is a tunor-specific
receptormgmaists emhsomaiprtativogyertar aftageineht t her eof .

20.  The compound of claim 17, wherein the protein is a tumor-specific monoclonal

antibody or fragment thereof.

21.  The compound of claim 17, wherein the bone-seeking agent is selected from the
group consisting of a phosphonate, phosphonic acid, aminomethylphosphonic acid, phosphate,
polyphosphate, and hydroxyapatite-binding polypeptides.

22.  The compound of claim 21, wherein the bone-seeking agent is EDTMP, DOTMP,
ABDTMP, BAD, MTX-BP, CF-BP, (Asp)s, (Glu)g, alendronate, pamidronate,
4-aminobutylphosphonic acid, 1-hydroxyethane-1,1-diphosphonic acid,
aminomethylenebisphosphonic acid, phytic acid, and N,N-bis(methylphosphono)-4-amino-
benzoic acid.

23. A compound of the formula:

Z1
s:C:N@—(CHQ)n_{
" Z—Y

\

X

wherein, }
X represents a halo group;
Y represents -CH,-, -CH(CH3)-, -CH(Ph)-, -C(CH3)(COOH)- or CH(CH(CH3)2)-;
Z, and Z, independently are S or O; and
n=0to 1.
24.  The compound of claim 23,

wherein,
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21. The conpound of claim 17, wherein the bone-seeking
agent is selected fromthe group consisting of a
w@hbespsornt e, phosphoni ¢ acid, am nomet hyl phospdibnEz04/010399

aci d, phosphate, polyphosphate, and

hydrox Sﬁ;ﬁatlte binding polypeptides. 22. The conpound
of X 6ﬂ5¥ ?fﬁ Wfier ei n the bone- seeki ng agent is EDTMP,
DGF VB reseABDTNE, - GA@H M XCHPh)-CFBFI3)(CBYE, or CE(GHECH3)2)-
al endronat e, pam dronate, 4-am nobutyl phosphonic
ad&dmdﬁbﬁﬁ?ﬁw %&é?%ane- 1, 1 -diphosphonic acid,

mh? nethylenebisphosphonic acid, phytic acid, and

bi s( met hyl phosphono) - 4- ami no- benzoic acid. 23. A
260npdbadomﬁmuﬂmyfhbnnﬂBa ZIL S=C=N/ (CH2n--4 Z2 \ X
wherein, X represents a halo group; Y represents
wherein, orp L CH(CH3)-, - CH(Ph)-, - C(CH3)(COOH)- or

CH(CH(CHB)Z)-; Z1 and Z2 independently are S or O;

and n=(xo 1. 24. The conpound of claim 23, wherein,
-119 WO 2004/ 089925 PCT/ US2004/ 010399 X represents C
or I; Y represents -CH2-, -CH(CH3)-, -CH(Ph)-,

-C(CH3) (COOH) - or CH(CH(CH3)2)- ZI and Z2 are each O;
and n=0. 25. The conpound of claim 23, wherein,
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-120 WO 2004/ 089925 PCT/ US2004/ 010399 X represents C

or |, Z1 and Z2 are each 0; and n=1. 26. A nethod of
W@i0§9923 a conpound according to any one of PUEUS04/010399

1-21, conprising: (a) adding a conposition conprising

said co tsgﬁd 0 a solution, wherein said solution

c ORI SE ast 0.1%by (v/v) of an acid; (b)

adgli ;g 7, lage swoh O bth of (@) conprising said corrpound to

a chromat ography system and (c) isolating said

conpdund. 27. The nethod of claim 26 wherein said

pghro 9@15@%@%%&@%1‘11 polfdldecordfhg thatiedrtast clapms 1-21,

”'rea ng a patient suffering froma condition
comprisiagsoci ated with Pl-3 kinase activity conprising

adm Za'()s terhp %5 ? ng?o%ﬁlto'n%g{rrlghﬁng €64 cbp8ERT o @Bolution, wherein

ef f eCti ve osition conprising a
conpound a4id @clfldmcngcdr@nafwat denet @1 Y%odiydivivy ofiarpapid; 29, A

Il N R T

ef fecti vesm%dof a conposition conprising a
compound according to any one of clains 1-21. 30. The
met hé@ of isola4ings28 cERAWn sai d conposition further

on'p 2 Setfi%r Aaj IH96 %vhefé‘ijrgéatld S¥8natoBR Hp%tdnﬁls&ﬁﬁr@ S.
e TR SA S h

claim 30, wherein the one or
QBd di tA miatiod fivéreaiegit patleab@rﬁiermg fromes engeugnRFgRRIHavith PI3

kinase a%%?&%@%%ﬁ%bg% 911532161?‘(5 X gttlén'?gl A28 @ﬁe?eof an effectlve amount of a

nase, vincristin

composi¥ibi BbiASHidifea c@mduhaamtd1n1§& aniyione of cibmisel EII sr upting
agents, taxol, her

28t o pd{;}n@‘gmg fgjreagpgilg\ﬁﬂ%lalafoa? ?I}SE:H;G 8?1?? %B%%(?I% gllsgennﬁ to a patient

in need QDL iSbiRY o PAE R {tRAI BBIpESE btdtactordingea
fh nee @%Igre ean effectl\(;e arrﬂtial%nt of apcorr;%gscﬁ?%oon sebmmeedany

one ofclahgqatﬂ@ ng a conpound according to any one of clains
310_. 1 “The method of claim 28 wherein said composition further comprises one or more

additional therapeutic agents.

31, The method of claim 30, wherein the one or more additional therapeutic agent is
selected from the group consisting of alkylating agents, antimetabolites, asparaginase,
vincristine, vinblastine, anthracyclines, microtubule disrupting agents, taxol, herceptin,
gemcitabine, and etoposides.

32. A method for inducing apoptosis in a patient comprising administering to a
patient in need thereof an effective amount of a composition comprising a compound according
to any one of claims 1-21.

33. A method for enhancing the chemosensitivity of tumor cells comprising
administering to a patient in need thereof an effective amount of a composition comprising a

compound according to any one of claims 1-21.
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33. A nethod for enhancing the chenobsensitivity of
tunor cells conprising admnistering to a patient in
wemd/osdees eof an effective anobunt of a conposiPEDNS2004/010399
conprising a conpound according to any one of clains
3. 21. A mbbd 6} R0 261 FREH PR AFARIQARAY corddkisiry
~method for enhancing the radiosensitivity of tunor |
administeeing & epafisel @inged harephisefictivgamenni oh eomapasition CREPESING 2
compouh§ HBRinAR £ LAELIAGAMOHN of a compositi on
conmprisithg a- conpound according to any one of clains
36- 21. A BfsthoA forenhibding dwmomhdiziet angjoganasis compliptrepadministering to
. angi ogenesi.s ¢ rising.admnistering ta. a patient, in_..
« patien{ R daet FEBb T GTFoBrs Bhoity B BHRe R SmbSpe R BRd delording

to any oh@8PAAiRsN®R 1@ compound according to any one of clains
1-21. 36. A nethod for .inhibiting angi ogenic processes

s s och medpdipr iRhiRHRE CRRIEETI URTORRSEASSHEBHGITish py-cancer discases
comprisgl%'ydﬂﬁrﬁgtgﬁﬁ uatnp%%tig?tﬁﬁhéeﬁ'}ﬁeré& A& cANRSRRht & composition

fective a . a conposition conprising a
compristgrpoupduat aopdingio oy emyofoi@msfl-2dl ai s 1-21. 37. A

h f i. .eatitis. .1 .S . .
B N L P BIERS P BRI g e

thereof &f dfegtive/anamdund cailipodition rP@piising A coappmidsicegdiag to any one of
. conpound according to any one of <clains 1-21. 38. A
claims lpgh- hod for treating ul cers conprising administering to

. PatA glthold Fot&@€nd IBES bmpAinEhdifalsterile 3R PitenOin Red thereof
conposi tion conprising a ,Cor‘rpound accor él ng to any one

an effec¥e arheuiniraf 4 compositivg comprEng a dompeundragearding %gw quef claims 1-
1 cancer conprising admnistering to a patient in need -

' thereof an effective anmount of a conposition

ISonprA siettyd dorccaaing pattracaocaicogptising Administermf to e patient in need -

1-21...40. A nethod for. treati.ng liver cancer ..
thereof sl RO i CeRsBItoD BOPHSIRR e PURPOTR HEBHRE (B of
claims 180 . ef fecti ve anount of a conposition conprising a
conmpound according to any one of . clains 1-21. 41, A
49et hametod iferireating Bves €rMcsF prIpRES g adminisierng lghpaticsf igeed
thereof Rlivd Shdddof 'Qccﬁrflpogﬁ'itoh %Bﬁgﬁﬁn@ € €0mbNBEIHSLEor@Rg to any one of
effective anpbunt of a conposition conprising a
claims 1ednpound accor di ng

41. A method for improving performance of a stent comprising administering to a
patient in need thereof an effective amount of a composition comprising a compound according
to any one of claims 1-21.

42, A method for treating age-related macular degeneration comprising administering
to a patient in need thereof an effective amount of a composition comprising a compound
according to any one of claims 1-21.

43. A method for treating conditions associates with a mutant PTEN comprising
administering to a patient in need thereof an effective amount of a composition comprising a

compound according to any one of claims 1-21.

-122-



to any one of clainms 1-21. 42. A nethod for treating
age-rel ated macul ar degeneration conpri sing
w@evitig®eering to a patient in need thereof aPCT/US2004/010399
effective anount of a conposition conprising a
&P %%tho%%@t&&hﬂg hiRrRioP@sinHsir a@hﬁﬁlst@ﬂﬂé—to #hshtieft in need
nethod for treating conditions associates with a
thereof an¢ffvtivPAENITE 0fp LOBPasHion£amprikiag e cpmgoyns ascqdingdp any epe of
(ﬂanwlngﬁg thereof an effective amount of a conposition
rising a conpound according to any one of clains
45.21. A nieBidbd\Rer amﬁmmea%y@mmﬁa@mpﬂﬁ@g@@twﬁng lefikocytes

nmethod for treatin ertensi on co
with an SR @S S COMAOER S FE A PP 5P ki o amy one of
claims €8f ective anount of a conposition conprising a
conpound according to any one of clains 1-21. 45, A

#fet hobl nedroddpsyumpicsyitg Jilarentistion of BFREEMHN cEBhERRTSHgE
contac‘ugig ﬁ‘p %gﬁl DY EWHOGYLRR tivdhh BB & E&ﬁﬁ(gsit}b‘i RIPHEhe Afcofpound

|on conprising a conpound according to any one
accordirgf to anyanemxfc:lmml -246. A net hod for suppressi ng

A A e

mamma® Eorﬁpﬁﬁmlhﬂstéﬁng RPPAtishiig ndediheofmcbmpmad acionding o any one
any one of clainms 1-21. 47. A nmethod for inhibiting
of claimsolphat i dyl i nositol 3-kinase in a whole cell of a

ﬁ mmfhe‘iﬁ&ﬁéd St AN REr§th 841l REmiBstAtBR L o NVNfFekion.

ereof a conpound according to any one of clains
1-21. 48. The nethod of claim47 wherein said
adm nistration is by slowl.V. infusion. -123
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