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[0010]  Thus, there remains a need to provide drugs to treat cancer. Such drugs would be
especially beneficial if they targeted cancer cells more effectively than current drugs and had

fewer, less serious side effects. The present compounds and methods help meet this need.

SUMMARY
[0011]  Described in the patent are compounds, compositions, and methods for treating

- cancer.
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[0014] In one version, the hypoxic activator is a moiety of the formula

wherein R; is hydrogen; Rs is hydrogen or C-Cs alkyl; R; is an electron withdrawing group,
an unsubstituted C;-Cs alkyl, C;-Cg alkyl substituted with one or more heteroatom-containing
groups, unsubstituted C,-Cg alkoxy, or C;-C¢ alkoxy substituted with one or more
_heteroatom-containing groups; and Ry is an electron withdrawing group, -H, unsubstituted
C1-Cs alkyl, C-Cs alkyl substituted with one or more heteroatom-containing groups,

unsubstituted C,-Cg alkoxy, or C;-Cg alkoxy substituted with one or more heteroatom-



~r--NO2 N where R2 is hydrogen; R3 is hydrogen or

« Cl1-C6 alkyl; Rl is unsubstituted Cl-C6 al kyl, C1-C6
al kyl substituted with one or nore ’

WREIVSEZR™dm cont ai ni ng groups, unsubstituted CPCTAIS2004/009667

al koxy, or Cl-C6 al koxy substituted with one or nore
het er oat om cont ai ni ng groups; and R4 is -H, '

contaifag Bups. uPperifi elegren withdra@me@sougislapd sshstigttionforalkyl and
j : . cont ai ni ng groups,

ekl et iR AR PRGRE] 062 ko
ubstituted with.one or, nore heterpatom cqntaining

[0013)," T wothes esSiqne the BRTHE AeLGIPT A5 maioRy 1k dOTEINE oy
are described in detail in the Detail Description.
[0016] In another ryergPon, theghypoxic activator is a
nitrobenzene of for a R50/l\]02 Rsi | Rz R3 R52
R53 where R2 is hy en; R3fis -H d-C6 alkyl; and
R50 , R51 , R52 , i ndependently sel ected
froman el ectron w thdrajp nobh CL. 6 al kyd or
Cl. 6 al koxy; where the ajlkyl //and alﬁoxy are
optional ly i ndependen tituted with one or nore
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. 50

NO,

where Ry is h_ydrogen; Rsis -H, Ci-Cs alkyl; and Rso, Rs; , Rsz , and Rs; are independently
selected from an electron withdrawing group, H, Cy.¢ alkyl or Cy_¢ alkoxy; Wheré the alkyl
and alkoxy are optionally independently substituted with one or more groups. Specific
electron withdrawing groups and substitution for alkyl and alkoxy are described in detail in
the Detail Description. |

[0017] In one version, the anti-neoplastic agent is bonded to the hypoxic activator (Hyp) or
linking group (L) through an hydroxyl oxygen or amine nitro gen in the anti-neoplastic agent.
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= I rsetphesly &8(-€),OH). NRhbn 20) LPHOSH (S 20
i SRR B BB St el ot el

| (0P(=g)§gm Cﬂh%gip%%é I\ggiga%ct egpz)’s\'gilﬁif&ﬂfnﬁ&g@e?(ﬁz%mq -S(=O),NHRZ,

ut'e onam

or -S@F0 ). Shetd) B2FRY) andsR phreoingerend Sty Qe RO ,fromaCrCe alkyl

groupy 511(? nattg% gl?&tr(g%wgg%) S uI ﬁ%)xlglﬂéq% j[_i-%ﬁglpR%o, _‘,fano ( -CN),

_haloalicﬁ( e&b@iﬁﬁﬁ%ﬂm a8 REHORd0 fﬁf@Rﬂf%ﬂﬁ%ﬁﬁ al fnyl quaternary
n ng[eEEt sel ected from
aminof( dﬁ%ﬁ K Aﬁgm &SH) ghipiether -(8R ?‘b dashaxylio bs;tl mmw) aestek (-

OO SIS P50 5%, CENBRER] Hhanp e

- CONRRSy, i “N-umeﬁcied}aﬁﬁ?@(gmyzal(eo%sﬁﬁ)smbwisﬁ@m@&mwmd amide (-
S Selecle rom
NHR? {507 ReDpdisubskfupeiN-conpiamide (MR R%%O)zeﬁeﬁ%%? connected

s fonaﬁﬂ%':(zN% g@%ﬁ@"}é‘ Fg&x gs)rﬁg%d gf&a?%&'%%%?

(‘O)Q'R )WE@)SN‘:RFWJQODH?W? Sfllhﬁﬁﬂmdgi@%%ﬁ%lflk—slﬁ))rR ), sulphoxy -
en eg roma
SO G BaT bR S GDIt, sHphoms (SahSth T ukbdisigfonainide (-

. S=0) ybsgaér 2Dy §¥1F%a) RECREBZAAL R2A Ry R0 Meendently

’ ano ver i on
selectﬂdrfmmgt(ﬁlt-ﬂt alyiptreny | .

.[0024] In another version, R,; is unsubstituted aryl, substituted aryl, unsubstituted
heteroaryl, or substituted heteroaryl, where the substituted aryl or substituted heteroaryl are
substituted with one or more groups selected from -F, -Cl, -Br, -CN, ~-OCHjs, -NO,, -NH;, -
NHR?, -NR**R*, -CHj, ~CF3, <CHF,, —CH,F, sulfamide (-S(=0);NEH,, -S(=0);NHRZ, or -




[0026] In one version, Y has the fornmula R14 R12" Rte
Rrg Rre 6 """ Ro Rl or RlL7 Rzo Rts ~Rto Rtz"""
wherei n each of R13-R20 are independently sel ected
from hydrogen, an electron w thdraw ng group,

— ' 1-.C6~a, substipted . Cl- bdey s, 20
SO e el B O T RIS Br i N B Rogs where R,
and RA| &esiydepetiendy stlectsd bioti 4 Gf-64 aldykygtoupr  al koxy are

i ndependent|ly substituted with one or nore groups.
[0025Pp e driccvetdi@t t R Qs WibstilkVdri@s@isaunsd ﬁﬂdiyl,wﬁaﬁiiﬁ'ﬁ! D
. for al kyl and al koxy are_described in detail in the
pyrimigipyl. | Ingagthes yrrsigh, R cropbptitpted o ainsubstifugad phepsd. | i nki ng
roup L has the formula R14 Rtz Rte Rig Rt3 Rts or
{0026%17Inmvewm,ﬁfhavh®fm'lam [ 0028] The protected
anti -neopl astic agents may be used for treating cancer
by adnministering B a subject a therapeutically
ef fective anmount of\a prgfetfed anti-neopl agtic
agent. In these the protected anti-negplagtic

agent may beRams ®d alone or in conbing
with an effective of one orrnoreg,,
chenot her apeuti c dgs anRef fecti ve anount

radi ot her apy,  a_gurgely procedure, or any conbFFaE on
of the foregoing® 8 [0028a] In a second aspect, there
is provided the use of M&n anti-neopl asti c™¥yBnt as Ru™v
defined above in the preparation of a nedi canment for

t Mégrei gacharf Roarfeeare idgpersisntly selectedhfronh hydpegen, ant ¢dlegteon
it .St i de i t4on for.treat C er .
il o AR OB B e ARG g i
alkoxprantisabsitutad O, -Credipdxgs whereagie Rtbanutde hikyest Al are
) OOZ@C% In acIourth aspect, there is provided a .
mdepg}d@f_ ¥ rdhsigHed WHBOpP SHIPES gigupt: Specifierlenten withdmwinmgroups and
sbsefn B ARl SRR B OB Bipion

adm ni ste
[00272‘;‘;]%?0&1'6%3%5‘3%% 1i8fink REB' PSS ko aNtH, neop! astic
R14
Ry Ris Rio
Rqs
or R R
Ryg 17 20
PV VW) ‘
Ris BV Vg Ry

'10028]  The protected anti-neoplastic agents may be used for treating cancer by
administering to a subject a therapeutically effective amount of a protected anti-neoplastic
agent. In these methods, the protected anti-neoplastic agent may be administered alone or in
combination with an effective amount of one or more chemotherapeutic agents, an effective

amount of radiotherapy, a surgery procedure, or any combination of the foregoing.



[ 0028d] Chenot herapeutic agents that may be used are

described in detail in the Detailed Description

section. 8a 100291 Cancers that nay be treated are

described in detail in the Detail ed -Description

section and include |ung cancer, non-small cell [ung

cancer, breast cancer, colon cancer, head and neck

cancer, ovarian cancer, pancreatic cancer, and
[ODISzf}t Tt & send efspect, Oﬁa&aﬂs provided ithd BseasPEE tantﬂn@@ﬂl@stl'csagent as
ek oglded a. protected anti-neoplastic agent of fornul

fid ghoyie g Wffpﬂraﬁ% et RMSdKgBeRORr e oE canselt vat or

moi ety of formula RZ R3 R N~ N2 R4 N wherein R

is unsubstituted CI-C6 al kyl, CI-C6 al kyl substituted
10028 Tyracthisd asnsele thereisroxddasha QCDM(mltmnrfgr atiup Sancer comprising

I
= HORHRREABL SRR O of P e B i Snibe aies dofing above.
groups; R2 is hydrogen R3 is hydrogen or Cl-C6 al kyl;

34 hgdro unsubstltuted Cr-C6 alkyl, C-C6
-[0% ﬁﬁgﬁt APeEly q is Pspvadesa pregseted anti-neoplastic agent as defined
abbed &iraat GMCARhEd R &

al koxy, or Cl-C6 afggﬁﬂhggﬁ%§¥#?%'gghﬂkgﬁﬁgﬁghlfgh%smnmxa
thﬁ@ff‘élﬂéfdbcﬁﬁeéf@m@ilwnhgf e pippested antisneaplebtiviigagt. gr oup of

the forrmula """ X-Yvvv , wherein X is selected from

OR6 n""f O"f or fYWO R7 wherein R6 is
(09 8sil WShentotlteeabeatik ykeras thdttkyﬂaysbtbsﬁeidt bicelesthibdll @NQleE! in the

et eroat om containing groups; R7 is hydrogen,
f*%%%ﬁﬁy FTHRIPBGARY | or al kyl substituted with one or
nore heteroatom containing groups; and 9 Y is a
spacer group selected froma substituted or
unsubstituted -(CH2)"- chain wth n=1-4; a
substituted or unsubstituted -(CH2)P HAC (CH2)n chain
wherein each p

8a




and g independently is 1 - 3 and p + g is less than or
equal to 3 and HAC is a heteroatom containing group;
and a del ayed rel ease group conprising an aromatic
group; and N is an anti-neoplastic agent selected from
the group consisting of adrenocortical suppressants,
al kyl ati ng agents, anthracyclines, antibiotics,
antinetabolites, aromatase inhibitors,

1002%phOshenbdt@tay Wytedad QXyGLaafRd ih B8k id BE Detf1S DREGPtion
fol ate antagoni sts, inorganic

rec gﬂpr qP ul at ors,
- segtienandapclude Inpg rancery dogsmell cgl funggensesdreast eangeryerlprcancer,
he@ |aﬂdrﬁé'ck%§1tldei? vREhd LnB&! ﬁancfgagé Edﬂ%ils %nd’]}!)l{)gtgl% %#ﬂc%?s

nucl eosi de anal ogs, osteocl ast tors t1'num
[00@5} ain Afh %%@P WS s #31%%(1@(?' ?ﬁotecctycp Shel- B&éﬁa%ng & ‘of formula
0i soner ase I nhibitors Opol SofTer as
Hmm HBPIHVB$Jand tyr05|ne ki nase |nh|b|tors and Hyp is

Toosghye B0 il B GRS e Bt G s

protected anti-neoplastic agent of fornmula Hyp-L-N,
wherein N is an anii-neoplastic agent; Hyp is a
hypoxi c acti varpr ety oflgformula R2 R3 Rl N
>-N02 R N wher R2 is py&rogen R, is hydrogen or
Cl-C6 al kyl; a and are each i ndependently
~hydrogen, Cl - -C6 al koxy, the alkyl or
al koxy being optional|lly su Haped Wi th one or nore
groups selected fromlét he (-OR20), am no (-NH2),
nono- substituted MR20H) , di-substituted am no
(- NR2'R22), cycﬁfc Cr 5 al kyl am no, imdazolyl, Cl-6
al kY1P~ erazinYl, nDrphoIino, thiol ( rp SH),

thio ther .SR20 razol , carboxylic acid_ (-COOH),
ot ST REFB TP Cr-C A -C oS rithne of more

hema@ﬁnkoﬁmﬁgz u;l)\lsd 'uﬁk{ﬁﬁﬁﬂuﬁdt@ Coagfkgﬁy (orﬁgtg?z g{l%%) sub¥iituted

9a sul f onam de nono- s tute
m@@mﬁm%etgr@afroehmtmnggml S(=0) 2- R20),

di N- ted sul f d
(- NS e ol bnoxy (- S(=0) 20K,
suI mmdmgesmmmaﬂ@),,ansul phonyl (S(=0 2R20),
oo By drotat sttt L b e Gpopion sbsttsted itk ane or

more heteroatom-containing groups, unsubstituted C;-Cs alkoxy, or C;-Cs alkoxy

substituted with one or more heteroatom-containing groups;
L is a linking group of the formula "VVVX——Y VYV wherein X is selected from

0_R6
LAVAVAV LAV VoV or . FataV Vg

Ry
wherein R is unsubstituted alkyl or alkyl substituted with one or more heteroatom
containing groups;
R; is hydrogen, unsubstituted alkyl or alkyl substituted with one or more

heteroatom containing groups; and




phosphate (OP(=0 (OR20)2), and sul fonam de

(-S(=0 2NH2, -S(=0 2NHR21, or - S(=0) 2NR2' R22),

wherein R20, R21, and R22 are independently sel ected

froma Cl-C6 al kyl group, a C3-C20 heterocyclic

group, or a C3-C20 aryl group, preferably a Cl-C6

al kyl group; and with the proviso that Rl is not

hydrogen; L is a linking group having the fornmul a R15

“ti Ieis a PaddrlerdipelRe®d RomPRibs@ited B dnsubsi Rt -@g%&ﬂain

R14 R18 wherein R12 has the formula -(CRA0OR4L)-R42- or
with el e substituted orgmsuhe e HEF B ARG GH )aa chipdmirherein each p

sy, (49 4L P2 B B SphMBPSPispbon

cogfachiG el aat leydelagebsidasaigrodp whrtiprigumearcaromdtiegroup; and

het t t Al ni | ected f hyd [, .
et 5§ 03D AL Ao D 5 5 G S0 bfcorica

suppreésamne, alkylafiniageds,i shthrgeclifdd GnaBioHcL SnBmetabolites, aromatase
. sul fenam de, sul fonam de, carboxylic acid, carboxylic
in5iBiters. RISPHOSPATAIES, BYHRIERyEeRINg RGBT Btlen gem TPyFBLor HEgdlators,
foRRA antsamess, aRGkeEAE Nafenits- BidnANrBaR Hefivatives, microtubule
i ndependently sélected from hydrogen, an electron
polymdrgeted neerigrivay, mediishst hitwsauesS] - B8 labily| amalogs, osteoclast

. [ -C6. al kyl , unsubst.ituted. Cl:- C6 al kox
i, B, R arwRy R SRR o T iobtgrase
inleibitatk, Opoisdikaay RinBibitbROIAERELRHe kinase Afibitow; afd Wyp s attached
e or nore groups selected fromether (-OR20), am no
to mwﬁyg%ﬂ%a WYREn AP ey Nani no (- NR20H)
(0691 U Sl sidil Eﬁfép@fﬂeﬂ’fh F}f‘(NE&%@l B%}%tectgd/ htl-fedplaste agent of formula
al kyl am no, imdazolyl, Cl.6 alkylpiperazinyl,
Hypokphotherdn thi ol (-SH), thioether -(SR20),
tetn . ylic acid (-COOH), ester (-COOR20),
ani é‘@@@&%ﬁ%@g@%ﬁé?ﬂ%ubst i tuted anide (- CONHR20),
di sbhgtis b hypekiaudtideot moldNR2{IIBARNa N-connect ed am de 9b
(- NH2- ¢(=0) - R20), nonogsubstituted N-connected ani de
(- NHR21- C(=0) - R20) Ro di stibsti t uted N-connected ami de
(- NR21R22- S(=0) 2- R20)%,/ N-connefted sul f onani de
(- NH. 2- S(=0) 2- R20)

wherein R, is hydrogen;
R; is hydrogen or C;-Cs alkyl; and
Ri and Ry are each independently hydrogen, C;-Cs alkyl or Ci-Cs alkoxy, the
alkyl or alkoxy being optionally substituted with one or more groups selected from ether
“(-OR?), amino (-NHj), mono-substituted amino (-NR2°H), di-substituted amino (-
NR*'R%), oyclic Cy.s alkylamino, imidazolyl, C;.¢ alkylpiperazinyl, morpholino, thiol (-
SH), thioether -(SR*®), tetrazole, carboxylic acid (-COOH), ester (-COOR?"), amide (-
' CONH3), mono-substituted amide (-CONHR®), disubstituted amide (-CONR?'R?), N-

9a



nono- substi tuted N-connected sul fonam de

(- NHR21- S(=0) 2- R20), disubstituted N-connected

sul fonam de (-NR21R22- S(=0) 2- R20), sui phoxy

(-S(=0) 20H), sul phonate (S(=0 20R20), sul phonyl

(S(=0 2R20), sul phixy (S(=0 OH), sul phinate

(S(=0) OR20), sul phinyl (S(=0 R20), phosphonooxy

(OP(=0) (OH)2), phosphate (OP(=0 (OR20)2), and
subfthdngide (ANIB - §(=66,=0" L Md2io-subsplrred ?J'\H%%éotecp{ulfonamlde (-NHR?!-

2NR21R22 wherei n R20, R21, IRE{}

S el AERPTf s K NexoPBerted s Giem e CHRARE, S(—NoBE), sulehoxy

R LIPS Ak ‘3{*@%3 (SRR DS aaREF R or0m)
sulphinats, (S&HASH/ Do syIPICHONS(HBRS )(ptﬁéiﬂmoxwammnomz),

p D R ettt S LB S-S or-

S(EOBRNARZY) wheﬁlrsm%ﬁsm%‘tajﬁqﬁz @I‘@l 8611 (SMREAERAR) from a C;-Cy alkyl

N—coggég d am de ( NH, - q& nono- substi t ut ed
SR B ¢ BEFCIQRY S SouRHRDAL ryngel}p, peRferably i Gt e alkyl

gr&!rpceme«ﬁh@%ﬁ%g’&th%fﬁlﬂg.w@ dré(enO)Z R20), N-connected
sul f onam de (- N mbno- substi t ut ed
N- cdninedinking mnpﬂmamtbhafomxnaml S(=0) 2- R20),
di substitut edgyf connected sul fonam de (-NR21R22-

S(=0) 2- R20), s\l phoxgweaS(=0) 20H), sliphonat e

(S(=0) 20rR20), gl phonyl (S(=0 2R2), and| sul fonam de
(- S(=0) RNH2, _<'S(=0% 2NHR21 or - ( O)2NR21 rein
R20 , R 21, m(jRAQ are indep al ted from
a Cl-C6 al kyl B@29c] In a se aspect,

as def|H€HRuabove in the preparagyo a mediRganment
for treatnent of Bancer in a patient.
ei ghth aspect, there is provided a proteatgd
anti-neoplastic agent, in which the anti-neoplastic
agent includes one or nore protectabl e hydroxyl groups

Or affiefttn BE,GaPthe iaﬁﬁhla wesr'er ) pfe opr(Orofe! pERPher* R 4. |
protegt abl e hydr ox groups, or, anj ne groups is

wHSLERR 05 SRAkpnaot OG- 60 R Rl R and B oy ppendtly selescd
e S (0]
oM 5, JERSHLCELIB o o
heiies)am ewttadingrgomps mecncthﬁ oirhytiMxah dibey wWhloREhioathe ) @l R
ut ed. al kyl IkyI

S ubstl ted mnt& one
ests, SRR,y g &a‘aﬁw%?s ngacgff f&EFgassu raamide, Y onagde,
cabosylesdcid, YirbExyaickyld sak, e@{ek Vmi 84 DAt b %td/\"aﬁ'llihd) A80nd
nore heteroatom containing groups; "and

cyano; and

each of Ry3-Ryg and Ry; are independently selected from hydrogen, an electron
withdrawing group, unsubstituted C;-Cg alkyl, substituted C;-Cg alkyl, unsubstituted C;-
Ce alkoxy, and substituted C;-Cs alkoxy; wherein the substituted alkyl or alkoxy are
independently substituted with one or more groups selected from ether (-OR”), amino (-
NH,), mono-substituted amino (-NR*°H), di-substituted amino (-NR?'R?), cyclic Cy.s
alkylamino, imidazolyl, Cy.¢ alkylpiperazinyl, morpholino, thiol (-SH), thioether -(SR*),
tetrazole, carboxylic acid (-COOH), ester (-COOR?®), amide (-CONH,;), mono-
substituted amide (-CONHR?®), disubstituted amide (-CONR*'R™), N-connected amide

9



Y is a spacer group selected froma substituted or
unsubstituted -(CH2).- chain wth n=1-4; a
substituted or unsubstituted -(CH2)"- chain with n=1-4
in which one of the carbon backbone chain atons is

(-NHs-ips0)-Rith gdlohy sitbsheik@r RaloanrGaNiraide i NHR YrQu)-Ay daubstituted
del ayed rel ease ,,groas %})rl sing an aronmatic &rou§ 20

N-copnggted amigle, (-5 Rn Kt 1§ 2Rk ) N- ﬁrem@ctieé splfenamidel(-HH2-5(=0)-R™),

mono%lf%ﬁﬁe%q\l @Hﬁﬂecﬁ:';ﬁ/ %mfgr?zl;lﬁl;(;iy g@ﬁﬂ&lm g f@é?ﬂ; adlSl'fys%tulted\Noconnected

Xl C ac
sulfom‘asmda (amR%lRﬁ’eS@@m ?; ag@hbe (_S(;S))QOHI),rslalﬁhgn@é QS@O)EORZD
| S
sulphof g SO shlpB (S0 O v B et SO SY PR L -OR™)
t &0 0
oAby OB Bi HRION L0 ORISR O,
'S(“QﬂnNHRkyIOI‘SGbﬂ)IzNH% 84 wivhéreon® DR mtxrdeR et inde@endently selected

| ; Y is a spacer group selected from a
from § §11t% 4l substituted - (CH2)"- chain with

n-\ﬂhe‘ﬂem ﬂlé&&ﬁl‘dﬂtMMa@fng%&Hf)ﬁtsékétE@ ﬁ'om(lng)o‘?/ano( CN) haloalkyl,

C-(CH2) 9 chai n wherein each p, and i ndepéndent |

CabeP%mlﬂe nl@Oaﬂdc}pfdcp (HO), ket (-CRRA )oalk@mlkwh&uamafbi\@mno (-

NRAE B SRS SO GT AL HONACHBi S0 By N comine
dlsubyﬁtefeé Iaﬁmﬁeh@C@NRzim?ép M-a@ﬁrle@ted getide (- NHol(S(wb)f)deZé}j midolSBstituted
hypoxi c actlvagpr l'i nki ng group

N-confoe angae GHBG A OHE één@mubsgawa@tqoen%@mmldaﬁafﬁz)lan
SOty SR LAphoNCEl 030 AR W
sulforporide s(mmg as(qu-ﬁ%msnmtaﬁumnu@t@ smifoﬁMQieubNtRlz PR”

(-0 b o S A o B e BB OT o h GO, and
sulforga%léé Fs@:@yam t*@ N?ﬁ@lf b §é c@p porPgey dellni 1&300@5 xand R% are

useful I'n understan ounds,” conpositio
indepemdentip stiodsd &emca@b@d allcrylgtmp pat ent A gener al

[0029€f2[§ sﬁ r&lgﬁ%fgp 9&{ %g’ﬁ H%s%ds t qurlgzgggre)]&ggg ggent as defined
abovel@Ské pﬂéf):!u@ﬁ&; &fa ﬂl@aﬂcaﬁémcfemea%ﬁﬁhtsoﬂ And &S 8 pa@gROUNdS

0029|d? %L%ﬂ'e?g%«ﬂl aspect, there is provided a protected anti-neoplastic agent, in which the

anti-neoplastic agent includes one or more protectable hydroxyl groups or amine groups, and
wherein one or more of the protectable hydroxy! groups or amine groups is substituted with a
group selected from Hyp-L- or Hyp-, wherein Hyp is a hypoxic activator; and L is a linking
group of the formula MVYVX——YVWVV  where X is selected from

O0—Rs

Ay Onnng and AT )

Rs
where R¢ is unsubstituted alkyl or alkyl substituted with one or more heteroatom
containing groups;
Ry is hydrogen, unsubstituted alkyl or alkyl substituted with one or more heteroatom

containing groups; and

O9¢c



hypoxi ¢ activator groups, (2) anti-neoplastic agents,

and (3) linking groups. A description of nmethods of

treatment using the conpounds, including a description

of cancers that may be treated, is then included,

foll owed by descriptions of fornulations, nodes of

delivery, dosages, etc that nay be used with the

compounds and net hods described in the patent.

Met fOds a GpackBlgiang delvetcd Argao unsibstahed o Qtlﬁsuiﬁﬁﬁlfeidb@@}{z)n chain

f0||oﬁﬁ gy cogbln%¥|on thera ies, in whjch

fis1 doa SEPgEe] A PRGN ARAR(CHe ARGt n1-4 in which

CoMynBat tHRRaMoh baQtRBE chdi IR Subs@editynaldfoatom containing

exanpl es are provided of the conpounds, “conpositions,

and gewhatba delayad; teleasei gliomompmmml ar@eétxcrgl ourONS
whﬁﬁ%oun ntfhaa% é(t) tstiﬁ%rl% 6%@&)@%@ 3 ?tﬁ&gcﬁ] Int 01;135 sblc gesat of formula
HmhLéqpaHgnN;WHmaufolIomnng deflnltlons are provi ded,

andéﬁﬁye § def.ined otherw se, all technical and

sci PRSI RE! % n have the neani ngs

ascN hed ahf@-nebplafmchigesthose of skill in the fields to
whi ch the conpounds and met hods descri bed herein

bel dni.2 {1’(9193@]8“)5&’ ofstee forarda n™" T Y VX", yberpis X 43 selected
ﬁ&ﬁast one" or "one or nore." [0033] As used herein
“al kyl ," unl ess the context makes cl ear otherw se,
|ncludes any aliphatic group containing c rbUReand
hydr ogen i ncl udi ng, straight chain, branch¢d chain,
cyclic, and cawbocyebe corgrai ni ng abkyb [ 0034]
As used herein, an antl-neoplastlc agent "
"anti-tunor agent", or "anti-cancer agent 2, refers
generally to any agent used in the treatnent of
cancer. Such agents can be used alone or in
combi nation wi th other conpounds and can alleviate
 redotEreimfels weakssiutedpliey onalkybubsitied with ongiostngirheteroatom
coﬁta?fﬁx?ég‘r @fs; rem ssion of clinical synptons or
di agnostic markers associated with neoplasm tunor or
cand@rls mrogmomsamtimechgﬂm wori alkyludehstibued vatte onetor more
h&e 0t q ant i - angi ogeni ¢ agents, al kylati ng agents,
anti ﬁ%F%B%P égoqﬁicrotubulln pol yneri zati on

per tishe ggackl groupXsaliPlkee froha X Gubstivaed bafsubalinial (CHZ)n chain
roducts, pl.ati num coordination conpl exes 9e WO

wigyal-ie substipted eispobItee ot o FHaadl AL dEhbdich#asvherein each p
and ngﬁ&épEl’ﬁeﬁq W f)a%’ang? g gzl d%q Brth\é%ﬂ\f?ﬁc isa heteroatom

renocor tital sup ants, cert ornones
coatﬁmar@m 0‘811, snd adelayediretase grohymmimg desomaiit grenp; aund
her b | apt..extr As .used here

an whe em ﬁ'ghertl- etop stllcr g%etnﬁ@ﬁ} &oglgﬁ%g} ﬂ)tcﬂjéflpgm a.ctlvatox’ moiety

| (Hﬂrpmtﬂﬁikjrigrge&mnﬁay an -O- group in the anti-neoplastic agent, and wherein the -

O- group is bonded to an aromatic group in the anti-ncoplastic agent, selected from the

group consisting of barminomycin, daunorubicin, doxorubicin, duocarmycin, etoposide,

10-hydroxycamptothecin, and topotecan.

9d



or "treatnment of cancer," refers to any approach for

aneliorating the synptons of or delaying the

progressi on of a neoplasm tunor, or cancer by

reduci ng the nunber of or growth of cancer cells in

the body, typically (but not limted to) by killing or

halting the growh and division of cancer cells.

100361 As used her SETALED DESSRIBTION conpound”

er o . 2 trons.ihn. an .

(SR b RARTRRAMiAE: FREERR G AEAEORL MR Blersunding
the cempeyrids rahgositibns, embmethods dpscripeddh tipaterith Angch6l

' ses._caused b he uncontrol.l.ed growth and _spread
A BT RS Fomae i Bl R Bt rediing canoSi0p gl provided,
followed By dés¢rphaizas varditd coRPosdltd id a1 6ShBoids thefiling (1)

| eukem.a. [00381 As used herein, "malignhant” refers to
hypgKicactiyaier grouns. (2)anté-appplastiy aggntsyand ) g@k@g SHUPR: Al 0ss
deRErfRh b H M s cﬁ%{bﬁ,{p i i

herlgi n, " neoplggg{r}ngatﬂglzté%ngg?é a) or ?Ad Fr%r‘ﬂg%é%%}égn# %’%d()f
cagead thehinay bovireattd, ipthen inchelad fgllowtdby ddscriptionmyf Bermulations,

[ | i ..1.0040] As.us herein, .a

R o efery Bol RS it 30 e 524 PG e g o st
desmited o thegetenn rMethbay o BakiGOME @binpeuide af thacdds¥@bed! followed
por .active formw th respect to at | east one )

ypqoa%éww therapics, Btikish thespaippurgls desqsibarl mubisnateshpneysed in
copfblina¥tiSn GRIERARKI Gre DAl '

it | ess active o?ﬁiﬁﬁgét [ ve,afug%? a@ﬁg%%%%%%&ftﬁee&%om&
comp@pifipas endmethodsdeshribadan thinpatenti ve form of  the

conmpound is generated by netabolic or other biologica

processes. A prodrug may have, relative to the drug,

al t ered idfadirbinsc stability or transport

I0G8T; £F% Gt P e cansiro-bs Rpmasy e, sadanethods

Bi ochem cal  Approach, ford University Press,

* descfbed enges MlagH, 2By follbA8R: definlvRals GleRbviGhe aﬁ&&{lyssﬁigﬁned
. . - - - W -
othegwise, dbigehnicat al speppvific g usgghesein havesbe bwapinggpascrlbd to

théAiﬁ_'tb? thdsQ BPI gﬁhg'ﬁ@fds il ﬁg@ﬁ}l}ed{'o Bg&{ a%td(?ﬁétﬁcgds de%crrill}gg herein

i -neopl asti ¢ Agents Icular pro

belbwgcribed in this patent that may be used to treat

cancer are referred to as "Protected Anti-neoplastic
[06324 Nt A4 usell hewite "v'srr Shnmidne "priedsesic® dr doid origpl ast i ¢

agent has the formula Hyp-L-N or Hyp-N, where Hyp is a
[0083) 0 xALused hitehi ‘AlkyLE uhisetht codtbRinakssd c MR P48 8RBl (es any
l.PCT/ US2(104/ 009667, group;. and N is an anti-neoplastic
alighatiqigrovp contaumng carber ashhivdrogen inchyding straighikihaig, g chain,
cy@i and@irbod)ERRbAGI ABANYGkhat may be used in these

protected anti-neoplasti ¢ agents are described in the

[064P O XA CusRE bt 9% s‘adtii.xmrag@g%?{%%}i& ‘=%EMB¥ Lége'a?o Bl ‘aa?xﬁiézgncer

agent sections bel ow. n anot her Vversi on,

- aggtGreletsegtneanally tneoypigasttised mghatreitsiearofaahder./B2ophgsitd @n be

nt in N . . .
usgcpzﬁoﬁe or in combination with other compounds and can alleviate, reduce, amelorate,
prevent, or place or maintain in a state of remission of clinical symptoms or diagnostic
markers associated with neoplasm, tumor or cancer. Anti-neoplastic agents include, but

are not limited to, anti-angiogenic agents, alkylating agents, antimetabolites, microtubulin

- polymerization perturbers (for example, Taxol), certain natural products, platinum

coordination complexes
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whi ch one or nore hydroxyl and/or am ne groups present
in the anti-neoplastic agent are protected by a ‘
hypoxi ¢ activator group, Hyp, which is bonded directly
woonuleToam ne or hydroxyl group either directPgT@IS2004/009667
t hrough a |inker group, L. Anti-neoplastic agents,
hypoxic activators and |inking groups that nmay be
anthrapsneilicres, shbstitnicl atas,methdhydrariog depyaives. edmgesnrtcal

supprg% Ox,tc%g%imo#glggeﬁs aﬂg ap%gwmt%%&%c%n@er%?ﬁ%ﬁc%ﬂim?e% aB¥'certain herb

- oroﬂ@pbhnnggﬁk@stlc agent is protected the hydrogen in the
hy roxyl group or one or nore of the npieties

I i 7 ¥ I
(003 ﬁgcﬁ:g% I‘Le?elﬁrng Qhfi! n@ BstichrehhSer@M* HRcQ M Bpy2Y €cancer greatment

he protecting group, i.e.
or “treatbﬁntbftoand:dn,é rbfyp;—tg |anja ppotch fohamelgrating the eyrpptoms ofee delaymg

th d
the PRGIRTABHES Péonl%iﬂ Bintr” pfeoPhes e B Vg AmBEEST eyt
canceT'&@lIsf ﬁ'ﬂl@%dﬂ@ ?’Qﬁdt QobINansd {obﬁy Rilling bedingdthe Frowth and

_ hypoxi ¢ actlv a hydroxyl ~ oxygen and an am ne
divisiohiof ogpsar salls. a I|nk| ng group, L. OH-LHyp R O/, NHR
LHyp anti-neopl astic agent protected anti-neoplastic
[003& gens uB@ﬁzﬂa@&n,Ge‘ftemmdmtive aompounieefen toardompoandithahgccepts

nunper of,. hydro roups in an anti-neoplastic agent
elections nan Qxidat EFE%I—YCUP& %yer si on, one ani ne group in

an anti - neopl astic ent is protected anot
{0037 Sisyped %@nhféﬁ@me G000 £ ST Y] |Ia%rPFJ@ﬂal§&rff 156a8eS caused
by th@ bRidRGbA% ]g;rolv\fﬂ'x IR G2} 2BAGR{AY gél@ﬂﬂﬁ AN AR thMI-RDL solid

group i s protected’in an anti-neoplastic agent, the
tumopy, bingiving, audewpsiotidpadverstsaeh sdlwekamiacan be different.
11 WD 2004/ 087075 PCT/ US2004/ 009667 [0045] In one
[0038]er gis@iged héianp‘frﬁﬂ@mﬁd refesup celis thitchazathe-capapityastmatastasis, with

age is a hydroxyl group that is attached to an
loss %ﬁ@%@@%?‘“ﬂ&%@ﬁ’r‘(ﬂ?ﬁﬂ cring in the anti- neopl astl c

agent. The aromatic or heteroarorratlc ring

[0035§u béssivsed beeiss “neaBlany T (negplasiahord thgr Héferf%@@énwnﬁ% new cell or
tlgsueogr%ar dn{g?{:“lgma ggggﬁgﬂ)r %ﬁmnv\/m ch may be aromatic or

nay con nunber of hetero ring

tons. one VRrsi,o the rot
1004 { BRinet b5 $ AR i3 A RibR B WGPy, i menbolived
or otRGRite copRetctiRe af harlor iddg adtBy f86n &ﬂtﬂi&éﬂp@bﬂtﬁ at %st one property.
' unsubstituted and may be fused wi th_ one or

To produea 4 Biodrugs p ﬁb@maﬁmt@ﬁﬂmﬁtn@ companed §48 brmoHisd ehsmipelly to

rendetqg‘glﬁ%{%ﬁvg 8{‘{)1%1?/66‘% ti\?/éé %%%?%ﬁagf dd?igféﬁtlbngé $in Zﬁ%a? 98 active form of
the compbumlis gbizatpd by atadliact masldﬁomgwabpzbeeksesh Yudprodiylr may have,

be bonded either di tly t h t
relatiye ¥‘b edl@ggn taﬁerg& Iynqqa}%r@gg‘( Iﬁfr@glcl:lty gr tra?lspgr)t/ cha){'g ?:é(rlm%lcg %exlivgrasti(?e effects

or lower toxicity, or improved flavor, for example (see the reference Nogrady, 1985,
Medicinal Chemistry 4 Biochemical Approach, Oxford University Press, New York, pages
388-392). Prodrugs can also be prepared using compounds that are not drugs.

Protected Anti-neoplastic Agents

[0041] The particular prodrugs described in this patent that may be used to freat cancer are
referred to as “Protected Anti-neoplastic agents”. In one version the protected anti-neoplastic

agent has the formula Hyp-L-N or Hyp-N, where Hyp is a hypoxic activator; L is a linking
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activator via any |linking group described in the
‘ patent. [0047] ;Nature of groups in antl-neoplastlc
agent that may be protected: As described "above,
WORHHOKINS and ami ne groups in an anti-neopl ast PCT/AGBAE/009667
may be protected by attachnent to a hypoxic
activator, either directly or through a linker. O her
groupandUh & @Watl-nmglastbeaggnbtﬁmwoumhym ativators, bakieg groups and

antl—n%lpg%sgg P%eéltsitﬁ% xﬂ%yo% gs:_?ﬁ n& thgggﬂrt( ?eg%g%rqg H%PBlﬁétéc agellts are described

in the ﬁyﬁbﬁ@mlvatst Imﬂca@eg}bup fand bd-R8pf14s6d aghitlsectiR@BLRSL | C
gent, incl udi n%1 er Toxi ns": Dependi ng on whet her
q o

[004"1 h én amtherrf@tﬁmlh eqtgd antiinsoplasigeagenti i a8 eny-neeplashis agent in

whlch%e% Ifordfy d.roxsﬁ g}?d/?ﬂgm%%sgi%{g)lg gigefsgﬂ]t J}Jtﬁ% AL #ero%la%[) %%e%t are

HKI RO e an astTc¢ agen

protec‘ﬁddﬂ)}aa hypokicngti gtogrotys, He v&hmm bendxdtdireatlpta the Afine or
nol ecul e _rel eased upon reduction of the hypoxic

hydroxytaroup @ther direstly Re Fhrﬂh@ hilier gewp) bs ﬁﬂél'%@@l?ﬁtm agentg, hypoxic
acnvafﬁﬁféﬂc# lﬁ&h@grb | Ha rgé% E%u%??fé&#s%ﬂ%ed‘ ﬁﬁh&fﬂﬁ?ﬂ&%i@tl@ hgents,
Hyposanbétivasophd Strikingagrent secisnyisstolvi Wlienithe grairerdr hydroxyl group in

the anjiriRpbles e A8 RIS BRI PPBRELIGHE BHEPSHABpYAG: R o more of
the mG8ER @8R bd Ak difonfih ﬁfee.ﬁﬁmé g@gp&?@m BRLE b %%Bh@ﬁ} the

agent itself. For ‘exanple ecte anti-neoplastic
protectigg gtoupi i, Hyor pasdeo Iﬂs@Hm-gNJupay tq/ﬂ:eIHiylzaLﬂgmupl &tone version, the

anti -. eolastlc ent.o or nul.a red i on of
amine 53 piig PR me g frplace B o HEHR Rt
[0043]iCtThééfbD<5vwhg b@feadaei& sRoWP thefatiBehnat bf 2 RSRiQadtivetor &R hydroxyl

the linking group attached to the anti-neoplastic .
_owgeagéﬁ@nﬁ@weum@ego’laa Hakingggumeht or degradation to

yield e o unnodi fi edanti-neaoplastie agent or

sone rodi fied antisneophgstic agent. [0049]

< in the Linking
G oups [ 0050] That nol ecul e rel eased upon
reducti on of the hypoxic activator may be different

fromthe anti-neoplastic agent being protected will be

appreci ated by those of skill in the art. 12 WO

2004/ 087075 PCT/ US20114/ 009667 Thifs is illustrated in
the Exapples bgligw, one of whi ____O___WE that a
protegted ax - neopl ast i .~ can be syht hesi zed by

g doxoyubicin to af hypoxi ¢ activator to forma
prot et ed gnt i - feoprasthc agent that rel eases an

i m ni uscont ai ni ng doxorubicipn’derivative.that is far
nore toxi c than doxorubigin. [0051] The protected
ant\.-= j gents de ' ' ' t
general ly 'exhibit greater efficacy and/or fewer side
effects than prior conpounds. For exanple, certain

pr etiecbgdtiaagtit- neopl asti ¢ ggadnted atiasoplisbedeitn thi s
patent are conjugated to, or are activated by

[0044] Generally, any number of amine and any number of hydroxyl groups in an
anti-neoplastic agent may be protected. In one version, one amine group in an anti-neoplastic
agent is protected. In another version, one hydroxyl in an einti~neop1asﬁc agent is protected.

If more than one hydroxyl and/or amine group is protected in an anti-neoplastic agent, the

protecting groups can be the same or can be different.
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hypoxi ¢ conditions to rel ease very powerful cytotoxic
agents, "super toxins" with |IC50 values of |ess than ,
100 nM against a majority of the cancer cell lines in
W@ pw4RE1073 unor cell |ine panel. Regardi ng posBCBHUS2004/009667
toxicity of the protected anti-neopl astic agents, even
t hough the protected anti-neoplastic agents still
[0045¢ener afeondrecrsiopshopiothstedrpaeumithe anfsacaphastia ppent & alkydroxyl

fe se side.effect re.greatly red .
srour et hentd A b R IR S P OB A R Eftlasig ogont. The
aroma&it o2 heRtRkoRAN Sng MHE be h@sttuliddre@beitiandd andenp} Bsfused with

agent has to _be given due to the highly cytotoxic
one opgeh addgionahangsnwhich apaydie asefantic praangramtigyand jeay contain any
c j - | asti :
maf R SR A SRR, AR SR MR AR « pheny
ring INEHERG Inebbitic $debt, GARBAYAIEY PREPRYDCubstituted or unsubstituted and
5- AMINQ- 1- ( CHLOROAAETHYL) - 3- . , .
may egfugedpvitiponq o paieEstipelrings. whlchpsnieirematis. qynongsrmatc and

] 1 .7 COCBI-TVII) FOR USE WTH
e %BWﬁ%Ehﬁ%ﬁgnéﬁég al., Bioorganic &
{0046/e dincil Il thehearnions desciiedd iatdss SectibAAAY pREGTePAMide oaprbiected
P upl j cafi.on . 00/ 64864.) the protected .
bydroxgl by, B it CEhShglieoly oD HvBetic ApiaTTor bandset foahy bypoxic

tivt§ GRS 1l QXiABed FARe Bsiepsed in much | ower
ac Vdos,es,§[t?yhé1n t groﬁ?troc?%edazo?g Srodrugs her et of ore

{004 noNature Fheroops dwenti-degdestipngertdhal regsbespmercend: de desabed
di s¢cussi on bel o i n. nornmoxi c tissue,, [ 0052 h

abovet bR aninS Honp i ap it s are i ARy B profited by

attacHn@in€ BSEh ghoM iR tivabt, RitderQfiredily br thifRRlA8kee BBRPES®UPSthat may
is described in the Anti-neoplastic agent section iIn

be protpgied isshudasulfpcasslorres adekalomponpsnawhleds eiaupagent s

y IL=To My Noh Aol ATA oI o) NIy i -,
(004982 PG SRS Gleb¥ cal IE1e AR RN drons or Mogirea
Anti-aeoplastiowgeneadimiing ¥OyparadyRasuDBpdndas; on(@heth@aké afit®neoplastic

an to opne ml)]ion-fold | ess) toxi.c. The reduc .
 agenngpfini fireebieree H%%ct%alr 2 _%@@%ﬁhﬂ%?nf e ¢f g linking
gmu@%?%\?%??%hp %%tu% ﬂ%n{ % r%gtﬁieg hlaéggﬁlt#—g ?2% I a??? c! }ag'g:natcéwator, the
molequdd wissesl uive redimtion pf Gediypoxiageivtatariiatitiva sheumdigndoplastieagent

synthesis of ,the drug) . or. fromthe af.ion of a -
or a s O Rncplasts et s Pl Byne Gl o phiipp Foud atashed to
the aliyRdpldati@eddny ANQ usddHHAllis phBniSh HRRHIFRMRE nebPstic agent” refers to
protected anti-neopl astic agents are converted into

a spegierethalos rdegsod diompe prosdctedantigiepplastiqrgentand thafue diffsyent from the

et ) oG0S Ry sere el B TR ctegytyith formala Hyp-

- L-N thepyield ayfodlifiet bati-mesflydic ag8tt of feme0ALATub&feduei@isthe
or generation of the anti-neoplastic _agent or a

hypoxip astfyatr. Wéhes sAuesiontof thednppxisashratet likeraigenmodifjedeuii

B e e R T b

rearrafigbmenne degatihifonate §1dlS eithen t@nemveli Sedimii-hepldstik egend 0l some
hypoxi c activator npiety are attached to the
other sindiigdanbragopiastiaggest.. N, in a manner that masks or

10049] ed@%ﬁ&alté}%mples of this aspect of the protected anti-neoplastic agents is described

in the Linking Groups section.

{0050] That the molecule released upon reduction of the hypoxic activaior may be different
from the anti-neoplastic agent being protected will be appreciated by those of skill in the art.
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cytotoxic activity of the anti-neoplastic agent. This
' maski ng ef f ect ‘can vary and may depend on the
cytotoxic activity of the anti-neoplastic dgent to be
woahEdsars Typically, the protected anti-neoplrastiszos09667
agent will show at |east about 10 fold | ess cytotoxic
o activity than the anti- neoplastic agent, and may show
This ygpllustrated da theExaniplésdelovolode of whish shows thats poyctdextimeoplastic

agentiih b shfesel) AR PRbich 0 AP ol fo s Brgecred
anti-iieoplasiti HpedOthAQGleh sk dn ifisurh-damtainliey Cosotltieih lﬁeﬁ‘é-%tttiivc\! tHaYis far

of the anti-neoplastic agent. As one exanple, for an
-more §o3i¢ thap gpkerybictl agent with an 1C50 of 1 nM the

or [ . . 1 ro ed.ant i -neopl gstic.. .
oSt SRR Bl s BE LRSS AL DERLAS o
greatar@ffidaon and/befdwep tide ifebtd\thiah pfleO@insdunds. @€ Bt finple, certain

described in this patent .include as anti-neoplastic

protegigefitsneqglasin peenjbfiscr brsin ghin paEnt arp rerugatediohgrrasadsivated by
~ hypo&€ E:bﬁ’(ﬁ’fi&{s th E‘ei@as%@xgﬁfowe 53{“[&3@02{0%%6&8 p“sﬁ%e?&%}ﬂ%%’_wyi& I€s0 values

ant1 - neopl astic agént t hat east “abo
of les than 60 M a @ikt @@ikjorfte bfltheaanker vl tiadd ivi tdMNAT tubR? cEldline
ool : .
o2k O G TR a0 0 8 o e Tagen
proteétpéﬁ AtNRGIPIASE iaSerRO/NE ¢hBAte the sﬂgtﬁ:hﬁéé@ﬁlaﬁﬁl%lﬁg unwanted side

_ rotected Antr-neoplastic age under hypoxi c
effectgghetetsidereffectscos seathPudnsed relativethhe affestsof piokcbinpmumi,

Protecte ti-ri | asti nts:., N.troi m dazol es
becani Sh S0 B0t b BRisrTelPehholaP bt aralhaods Be e due o
the highly @iot6xia Riture MBS intR@RHBESagehttelesidty Be Fx%&%%d anti-neoplastic
inhibitor (see the reference Parveen et al., 1999,
agentegensrginineayke avitthe excapiion eftcompsunds degodied i2d3b) a

i ' i t t | € APT N
MR PR  E A A PR OB R S O S O3 G QROF fErrvL-5-
{5.6,74 DRBVE BHOSE N OL AL MR BODEY L L B {IBIFEYIBR O134- BENZAB)INDOLE
anfpfshbe cABERLS LAGSGLL R AnE MG OIS MRS E .,
oo e s 4 BT AP Rpe e T PO ubfcatioh W0
00/64§@(M tersrcteCrti-TidplasEORduSEepTbed IADEPPatANIh EDERT e “super

P. t al ., Bioor ic.& Medicinal Chem str
osind{sp b e Bty oo 3B B i S ndeR b s bivtore ko,
TheseQ0weri&Ss proline: BARTpéBlidB i(§ce distBssicIOUEw} 2 d8moxic tissue.

rel eased chemcally, but no cell culture data was
[0852h olheugtectrdantiinepplawic agents ervbawssd $hoslense o wvillevaicty efanti-

' j t . : n he, sgl ectivi t.y between
neoplifRe A8 B SR TRT e A0 550 Yot BEpbatent
PCT/ US2004/ 009667 while not accurately neasured, was
ted as greater than 7 fold in cells with normal DNA

t
[9053? ediote aineoriasticogenty mpdiape peduced doxicity: The protected anti- -
_ [ §¢ [ [ n thi atent differ
e AL, OO GO B B e
(at ledstiten mod up itorbneniiltion-fié 1a3aitiokie. Tie febigcednbkicieRRhIBSkMS 2

modification at the site of attachment of the linker L (as in the case where activation of the

protected anti-neoplastic agents releases the same cytotoxic agent that was used in the -
- -synthesis of the drug) or from the generation of a moiety required for toxicity by removal of
the hypoxic activator (Hyp). In either event, the protected anti-neoplastic agents are

converted into the corresponding toxic drug in hypoxic tissues by virtue of the activation of
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agent rel eased, the nature of the linking of the
hypoxic activator to the anti-neoplastic agent the .
better side effect profile, the presence of nore than
WOQREMYTH0Xi c activator noiety, or sone conbi NBRCT@S2af/009667
these attributes. Wthout being bound by theory, these
advant ages of the rotected anti-neoplastic agents
the hypaniclretivaion mpietp mseginatia dks vérndvzd andithd epsecamitinhplake the

' i neti f h i a-act i d dr .
cener AL IRE SRS B SRR SR o BbE P8 Rt W5 seemt
[0054] e SREdbdlEssi OF thdari-RdpBRtic hien 3V tselebied For ib8RPShtibD irg&ereiease

version, the protected anti-neoplastic agent includes
by thePretacted; Avititaganlastia sgeni® in Rypwvsrrion st linkgr and hypoxic activator

- N {.m e 1.8, i -h nce of ox n, .converted
moied RHERD Pl Pnedeictil Ap % s aBipndt MRy AR & e
cytotd3ddabtivitg o€ tirsaiti-debplabige ficht. OTHilk dRgiEhg effSct2pR AR and helyYdepend

coval ently bound to_another noi et )é urther reduction
on the,¢ytetRgicractdty eldhe anti-neeplashic ageatite paiedeased e Txnirrllye the nretected
. J D .
- anti-re BB ofn oW ikt o POV B4 16 NGB AY g anei-
peoplasipegenti aiel maylshidveupar about o nfiltioh foldaz alaee oSeperyRxtoslie activity.
' so the roductign of suyperoxide in

t in,
In OH%i?f?%B%yti}g F%ﬁogé‘saqﬂéﬂ% af thepeofestsd priirpeqniastis agem deabost 40 fold
to abth 16006 foll 9R° ﬁ%an% LALRKY arc?gfé}mr)fej%g rﬁéﬁ?—e g@ﬂéﬁc{%ﬁg& As.one

pr odr ugs can also be activa
exampleyipe an pethotepiaty apiitdvitpdolCas ef 1 nM, the @arspaadthgt 165, of the
C ivqti on i.n _nornoxj c. cel | M thus contributing to

prote ’é%?piars & agqnt & &e 1 glgroMiot #E&hor noxi ¢ acti vati on

[0055pat Vet vefsesH, the FrbBichi AAlheoplaBe 8EdnBCdeicibddNn ®his patent include
particul ar protected anti-neoplastic agent, however,

as angrreopiashic agente Y. aanogendithascan be livkeddn rihypexip betévater in a manner

5T P lea AL S 0 R DARGH BB 480 con 0

fold, #i0GPicallyf dvaul Odh&i bgubbu0ad-tld ieseklive ash di@ogidS@efthan the

. prolt ected anti _cﬁﬁeocfl astic agents in which the hypoxic

anti-ngaplasficiagent & medified Fitperpiashe 2eq0h thagipgelepsed feam g Ryptected
» : .3 ic..conditions through the

Anti fr}ﬁ%tp?a.%ﬁé xgéggq%deﬁ? %glsomb YBRM s g

ro gr el ng redu to a hydroxyl am ne or an
amine wth concomtant rel ease of the portion of the

Lecyl e tg which.the hypoxic activator is  attached. . =
osef oSSt ool i g AR e TSl A A A ghrotmidazcles
have ﬁl‘éhi@ﬁﬁ?f bt BRUGH fdrheprB8RG T For sSRR\Witdtivh YahcAt RSP agdhts, including a

et her i nkage between the hypoxiC activator and thé
PARR whihite (see gfe refegencp Parveer eti/an P99, diiopigasiciand ddwiitinal Letters 9:

SiAT . hani AN Ly f th t.al . '
2051 J0E TG AR bl v PR KRR gt e
the refe@énca 1ok @t QK109 Wb br AR RS Sic AEEDter £ONI7A1 111708) hd the
ni troi m dazol e as the hypoxic activator, reduction of

: t

agents descHbeshivithe AH-NBERE AZOLE QBRBIMAGERXBDRUG OF 5-
A v, / / r.e Fa-tAakl

aﬁicr}éﬁy g e8gﬁg1:ei ngﬁ f ﬁ@‘;’ﬁtﬁ@i&%@“@i@@é{xi@tgﬁg&m@ PG YL-

1,2-DAgEDRO-GHOBENZ[EINDOLE (AMINO-SECO-CBI-TMI) FOR USE WITH
ADEPT AND GDEPT, M.P. Hay et al., Bioorganic & Medicinal Chemistry Letters 9 (1999)
2237-2242, and PCT publication WO 00/64864.. The PARP inhibitor was shown to be
released chemically, but no cell culture data was provided. The nitrogen mustard was shown

" to be active in cell culture data, and the selectivity between normoxic and hypoxic toxicity,
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and wll release, at least initially, an al cohol when
\ the hypoxic activator is attached to an ether group.
W t hout being bound by theory, the follow ng schene
wWOophegsm?s a nechani smfor release fromone veCIyusnoiesss?
a hypoxic activator. NO2 N Hypoxi alfN- ~Dr |I}Ilyl-|(]—| N
.\ Drug ~O Dru I HNHO--N HO |F ~ Drug Hypoxic
while a%&%ce'ﬁﬁ@&mf 1 Wepaled R groptse tapdoRldinsells with oprmesd DNA
irge oup that is capable of releasing the
repwantciﬁzﬁlﬁsercgjfol astic agent or a nodified version of the

- {0057ntliheRegatptiad Aint-regplastiorpents kigmoebed in thishudnt aifted frohh@ich

B TN T

agent RlHabed) BRRAARE bE tlﬁgﬁﬂng% itk Hﬁggfd REVHES 't?%a:ﬁ%néogyﬁstic agent
upon ‘re e hypoéxic

ant i - neopl astil.c agen uction o
the betgrtsideeeffpet profils; theyperie adonade thanmethypotibattivdag snoiew, or some

coms TSP S TS b Bt o
protectdrafitebplastittigehtd @én bd BHeR dpfrsdaiel _%ﬁthgintlﬂﬁfl@i%éh&in ofthe

_activators include but are not limted to noietiés ‘
pharigeolingtighof Isipeiarastivaied prodargs genermibp embzthe psteatd emttirmoplastic
: AN 15 ' I: cid am des, nitroazoles,
agems%?%ﬁ%ﬁﬁ?%%@o‘%%%?%ﬁﬁ%@fl i ophenes, nitrothiazoles,

[0058]ni it oxeearsibeshe pictdcaduhdnopRBEL ekt RRMHED) Bisroilh8Fdf: as the
of these classes. of npieties nmay be substituted

each ! ¢ .
hypoxigactpatem, Nifrognidiazols 15, isrfhe plsensent oxyedm chyyratil to a free radical
; ' o it ' i+ 20l.e...ln,one . .
- contai T by kR B P el UG R R 108 Fppropriatl
covalently bobwte enatheGneictyf, fiskiet teduttidher the fremdgi:icall fuaereft and
.. hgw to substitute these and t her possible groups to
mmmﬁﬁ?ﬁ?ﬁe ée 194 e?f&togﬁ}ﬂi‘ Ho1gtHy IO_IPWQV‘EFF BUBe presence g geygen, the
free ragiafiaBicts Alth oMPERI 0 TriiPsuprktEdd MR thd'pdrBS SRS ole. S id
'eeraco%ditisons gescri bed isﬁfpthi S patentl.j %gr exarrpéiégl,e AN e
is a cytpboxinsg dha predudtionmd sepedetiddé in ipetnowic tsnes iehdicon wfleddte
. I Geactivator is a nitroimdazole that may be
unwants%ﬂ%g ﬁcf{]’ ed with a variety of groups. In further

- 0059]ex Eephiasitrditidizbleaphaftng hrodarsben also be activated regardiess of the

oxygen tension by DT diaphorase, which can lead to activation in normoxic eells, thus

- contributing to unwanted side effects. Should this normoxic activation pathvway create
significant side effects with a particular protected anti-neoplastic agent, however, one can
select another protected anti-neoplastic agent that contains more than one hypoxia-activated

- moiety to reduce or eliminate such side effects.
[0060] Without being bound by theory, in the case of protected anti-neoplastic agents in
which the hypoxic activat(-Jr is a nitroimidazole, the hypoxic activator is activated under
hypoxic conditions through the nitro group being reduced to éhyd_roxylamine Or an amine
‘with concomitant release of the portion of the molecule to which the hypoxic activator is
attached. This activation process is shown in the following scheme. Although the scheme

- shown illustrates an ether linkage between the hypoxic activator and the remainder of the
protected anti-neoplastic agent, similar mechanisms will apply for the acetal groups to which
the hypoxic activator is attached. For example, for a protected anti-neoplastic agent

containing a nitroimidazole as the hypoxic activator, reduction of the hypoxic activator will
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WD 2004/ 087075 PCT/ US2004/ 009667 thi azole, and
noi eti es may be substituted with one or nore el ectron

donating groups, including but not linited to methyl
WO RMHEHAXY or ami ne groups to achi eve the desPCEAIS2004/009667
range of redox potential. In another exanple, the

nitropyrrole noiety may require substitution of
releasg pllgast BHtiglly sl dehivig Wen @gﬁquﬁwchgatm ateshefl torpm aeptal group
r: , e
and w0 2 S ONRE A SiponST ne G e RGOS AHARS o an
ether Genpr Withynt leeinghousidibyl theary, thh éoliviingbdHemd ek atsandedh@mism for
tq turn the re%ox potential of a hypoxic activator by
releasggrﬂg‘c‘?”cel}’tei’wo BEoxEAHVRREr awi ng gr oups, el ectron
donati ng groups, or some conbination of such groups.
As ja nonlimting exanple, strong Electron w thdraw ng
NO, gradyps such as cyHgpoxisul fone, sul fonam de,
ide, or -CF3 may bdVided-Nand the redox
may be fine*tune u ] r_electron
dr aw n@.groups such as - \ ¥-Br, or by
addi ng a net'Pwlgene spacer : yPaxi ¢
activator and the strong el An wi t hdr awi fgY§r oup.
[0063] In the case that the RAypoxic activator is a
nitroi mdazole, in one version the hypoxic activator
has the formula RZ R3 /R, F N -NO2 F [0064] where
t he wavy bond indicates the position of attachment of
t he hypoxic activator | to theH inking group or
anti - neopl asti cN N her version the hypoxic
acti vator™ras the \for
4 (R) [0065] V\herer’ib__e_ ond™i ndi cat e3~pfg
position of attachment~of thephypoxic activator to
the linking group or anti-neoplastic agent. [0066] In
one version of the above hypoxic activators (I & 11),
R2 is HYBPEEERTYH@™Sis -H or C1-C6 alkyl; R is
[0061} o | Generadlyfhohynricgctivaton Faybe anyrereyp et isickpsbs ofmetaasing the

) gnti-ngng];ﬁasﬁ!s @_fé_m' OF o Al Yefsion of the anti-neoplastic agent upon hypoxic

HR, N fiig--NO2 R CN~—~

reduction of the hypoxic activator, In one version the hypoxic activator is a group that is
capable of releasing the anti-neoplastic agent or a modified version of the anti-neoplastic

- agent upon reduction of the hypoxic activator under hypoxic conditions but that does not
release substantially any anti-neoplastic agent or a modified version of the anti-neoplastic
agent under normoxic conditions. |

[0062] Examples of hypoxic activators include but are not limited to moieties based on
electron deficient nitrobenzenes, electron deficient nitrobenzoic acid amides, nitroazoles,
nifroimidazoles, nitrothiophenes, nitroﬂﬁazoles, nitrooxazoles, nitrofurans, and nitropyrroles
where each of these classes of moieties may be substituted or unsubstituted. In one version,
the hypoxic activator is substituted nitroimidazole. In one version, the hypoxic activator is
substituted nitrobenzene. One of skill in. the art will understand how to substitute these and
other possible groups to provide a redox potential for the group in a range capable of
undergoing reduction in the hypoxic conditions described in this patent. For example, and as
described in more detail below, one version of the hypoxic activator is a nitroimidazole that

may be substituted with a variety of groups. In further examples, the thiophene, furan
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optionally substituted with one or nore
' het er oat om contai ni ng groups; and R4 is selected 17 VO
2004/ 087075 PCT/ US2004/ 009667 from-H, C1-'C6 al kyl .
WORHENSTES al koxy, where the al kyl or al koxy i SPCT/US2004/009667
optionally substituted wth one or nore

thiazE SOAL RSB B ARG ond cranarh plecron fanpacon
mclugitait ndd lﬂﬁlted% n%}ﬂ lok M‘lethoﬁ% ok §mide ¢ @ps% Eé’ﬂ_\evevmg ngéred range

¢ ‘ﬁfb al kyl is optionally substltute one or
OL reqx R0 it @BfthaT iampley tumitropymae Rxb:ety mglreqmmuﬁgtﬁmon of

et B R Bt
sulfogaimdp groupd ﬂﬁﬁ:]hxdve tigndesired ﬁa!ng@ oPfedbk Eot@f?t‘i'b‘.f e d&ﬁ&gﬁﬂ/ %n of skill in

ydr ogen; I's -

ct. or s &I1l1), R is
the a‘% f&ﬁﬂ@ f&tﬂl %Wi&? tmn s dedes natentiebefa h}mdmpentimmﬂ tyy sublstituting

€C 1 ron ! K i
lcly 8 ¥y 1y R o OB S g s

- As 2 gordippising exaantleditrbng Bhecti‘mﬂwﬁkd/rlh}m@ ég@ﬁps sb{:]i o eyano, sulfone,
sul f oxi de

hi t h fi t
| S‘ﬂf"é i e E%IPHJ o @ﬁ?ﬁ’@e%cwse a@étﬂ@fr redgrumtemaim be fine tuned
usmrr&ihﬁﬂcie? e&ﬁir&?mtﬁ&%aﬁ? %‘b\gpsas%l%ﬁj By ——@ i§ Y ldl,ﬁ &%g | CLa'nagldmg a

ester, am de |,

BdWcTs between Iﬂlqhmﬂmm?thtomﬂghe stfdﬂg@lectﬁ)ﬁ wmﬁkh%d ng group.
r carboxylic acid salt, ester, am de ;
[00631 dﬁﬁﬁg gise ﬂé#g‘ “IFRPKIS AoRYAtey, Is & mralipidagole. iprmpaprsisinghe hypoxic
actwdngtdragmelfon@mher thiol, thioether, carboxylic acid,

carboxylic acid salt, ester, am de , al dehydo, keto,

am no, hal o, R@ndR%yano ghd with the proviso that Rl

I's not hydrogeq./ [ 0069] one version, R2 is

hydr ogen; R3 | -C6 alkyl; and RL and R4 are

each i ndependent Cl-C6 al kyl or C1-C6 al koxy,

t he al kyl or al kox opti,@nally substituted wth

one or nore groups ed frofm ether (-OR20), am no

(-NH2), nono- su [ d am no (-NR20H),

di - substituted™am no (-NR21R22), cyclic Cl -5

al kyl am no, inmidazolyl, C1'6 alkyl pi perazinyl,

[0064]70 rvpifead i avavi Dol irdicakds thd S 888@)%} of ‘ﬂget LA Sictivator

boxylic acid (-COON) ester
to the ?Lg%é&ﬂsz YreRbnseattictagenid Im amiher(\ﬁers@ﬁ\ﬂlﬁﬂ%omc activator has the
formufll substituted am de (-CONR21R2), N-connected am de
(- 1\ 1H2- C(=0) - R20), nono-substituted N-connected

am de (-NHR21- C(HO) -R20), disubstituted N-connected
amde (-N - S(=0) 2}5‘20) , N-connect ed sul fonam de
(- NH2- S(=0) 2- ), nonofsubstituted N- connected

Np) 2- R20), di substituted

'de; NR21R22- S( =0) 2- R20) ,
sup 2 (S(=0)20870),
sul phonyl  (S(=0 sul ph| Xy (S(=0) OH), sul phinate

(S(-0)OrR20) , phi nyIN( S(=0) R20), phosphonooxp
(OP(=0 (OH)2), phosphate ( ):O)(CRZO) 2) and

su H2,, S 2
[0065] Swhggptﬂkg%éa A ‘Rhlg!f}lg @@o&lﬂ:@é o giﬁ'tp cgt(@ the hypoxic activator
. to the Enldepgndp o bI)tkﬁ@Jp%h@ fgdnt OM
{0066] In one version of the above hypoxié activators (I & II), R, is hydrogen; Rj is-H or
C1-Cs alkyl; R, is selected from an Cy-Cg alkyl, or C;-Cg alkoxy, where the alkyl or alkoxy is

optionally substituted with one or more heteroatom-containing groups; and Ry is selected

"sul fonam de
N- connect ed sul fon
sul phoxy (- $( :O) 20
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a Cl-C6 al kyl group, a C3-C20 heterocyclic group, or a
C3-C20 aryl group, preferably a C1-C6 al kyl group;
and with the proviso that Rl is not hydrogen [ 0070]

WQ HogpyoTser si on of the above hypoxic acti vat orRCT/VS204/009667
1), R2is hydrogen; R3is -Hor Cl1-C3 alkyl; and Rl

and h |ndepen ently an -H or al kyl, sel ect ed
from ¢H, &w%ﬁkﬁr or O&Y,\)%e%@&ﬂ%%f?@k@?ms ORIy DB BYed
with &Ieh%(lx% r@h&@ﬂﬁ —c&ht alﬂ)gpentyl t-butyl,

cycl ohexyl, cycl opentyl, i sopropyl, mhere t he
[00673| Kinl on:eszex:spm afitad dhyove llnbpdmc actbdtons (11& R0 hydrogen; R is -H or

e B ATl e e
heterw&%bﬁtaﬁﬂ% HBHLA A kﬁ% del el:ted'%%m SH, 4, Qe Ty 1 RAére tﬁé‘hlkyl is
or C-C3 alkyl5

R4 are each | ndependent
optiondlycnbstitityd withloae toemohr ba:tcmtohytqnt@nhg lgroups- pr opyl ,

o6g] Sﬂ]}%ﬁﬁ/p&b&& é}tttﬁmqoge?%&gp Qg;fvai %l{[ Vs :143,8%%%9{-' Ry is -Hor

l-cs?»éll@ﬁt addtn,]eﬁdwalae on® ifdle e@mlyeneéxo@pegrm&?n tafteRd 16 alkyl is

groups se ted from hydroxyl ] et her, thiol
Optlonan\iycs@bﬁéuted mﬂhfoap |0c mes¢ beterogteht-epntaiving gooups selected from

. AR W DO ] G g LA € o

ester,%ﬁltf@fa:m@dpsﬁl@onmmd& daivydflic doid @a:b@ﬁjdt&hc@@dl@ estan dnnde
preferably hydroxyl ether, thiol, thioether,

aldeh&%s? betey pptogbales dnd £ pan: preterabilyihydioxivl, ethestiiol, thieptsr,
ca_rbo ﬁ’ceei&Xd’ %ﬁbﬁl%lacﬂrl;ﬁp estExa odegﬁ'}fheﬁﬁcgd;%eto Winkddd, hES and cyano;

ovi s3@ I's not fn oné vefrsio
_ prefemblytli}drca;b’h\emeh,ﬁhmk,ltmoambr maﬁaoxﬁlc(dclc&chlﬂa))}.yli?&dldssalt ester, amide ,
and are

aldehgit kOftn FBIR8 B3R YRR ANA TG G BRoiist SRt damatdDAgten.

[0069! hhﬁl onerirersﬁ’c‘}:cp RY lis hjﬂi‘r@ggn}’ IR i8-1P8PEYCe aﬁxyp Ui IR and R4 are each
cycl ohexyl, ¢ycl opentyl, and isopropyl, where the

indepahdeptly e H, 6ptGectiail loy cs%sﬂkw: thd alkiyl br Bkexycheimpeptionally

e OO 20 P SRS B b
substitited akhﬁiol CNREH), ajﬂsﬁﬁsﬂmwaﬁﬁo ﬁ NR‘?”Q&Z? eeelic Ty, s alkylamino,

al kgl am no, i mdazoly

imidagol sl pipatranyl sopgholipn; et fSED. tﬁﬁorsaz' R29), teteazole,

e e ol i

CONsz‘bmmsuum il 6-C0 Bﬂv’&)mnd&admnnd@(—é\ﬂ{qa@l{@-]fo),

monq SREBIEE Nop S P RO G ST L ARG aisted amide
-NR(lRN@(LQ?; gg,ﬁéésuﬁ_%@d » sulofr RIS FhEE,- §C‘g PR ﬁ%no-subshtuted N-

mono- subst it ut'ed” NFconnect ed
- conn@mdfsntfmmﬁde((-mmé’}ss(@:)@)lé")m@l)bsuwtsdﬂﬁsxonnmﬁﬂsulfonamlde (-

e RS I B G A o
(S(~—(§)gk39j8%%@?%@)ﬁ)ﬁﬁomp&%@'E%O)b‘ii@“i%@sﬁmyﬁ(stmjw@)t e
phosphonooxy (OP(=0)(OH),), phosphate (0P(—0)(0R2°)2) and sulfonamide (-S(=0);NH,,
-S(=0)NHR*, or -S(=0),NR*R*), where R20 R, and R* are independently selected from
a C;-Cg alkyl group, a C3-Cyp heterocyclic group, or a C3-Cy aryl group, preferably a Cy-Cq
alkyl group; and with the proviso that R; is not hydrogen.

- [0070] In one version of the above hypoxic activators (I & II), R, is hydrogen; Rz is-Hor

C;-G; allyl; and Ry and Ry are each independently an -H or alkyl selected from methyl,

- 18



phosphonooxy (OP(=0) (CH)2), phosphate (OP(=0 (OR2)2),
and sul fonam de, (- S(=0) 2NH2, S(=0) 2NHR21, .or
-S(=0) 2NR21R22), where R20, R21, and R22 are
wongapendent |y selected from a Cl-C6 al kyl gr egmpiusdo04/009667
C3-C20 heterocyclic group, or a C3-C20 aryl group,
referablyaClCG al kyl group; with the proviso that
ethylm Propyhér Wdf‘@@@"ﬁl t{w;@yclme@ﬁgwmpsnwh apfl isopeoparh oxtere the

oy Y BRGSO i bnPor e e o R e by e

provm@ﬂmtRed;rfothydrﬂgmhyl ethyl, n-propyl, or n-butyl,
](j E’hal K onal |y substituted by a heteroatom
[007 fé}e apaya hxparigractivaiers (béilhe Ry isduslregen; R; is -H or

Cr PR S R 5 S0P o

n-propjl, nmmmpmmy pbuiyt, cyclohwal,ayslopéntil, hhd isoftdpkE where the alkyl is
R3. are any of the versions

d
' °Pt‘°!:‘lég¥cﬁ”?’gtgta g%@’em??nrﬂi npere hteropiat cantRipm s PRRsTRglscied from
hydroX$D Sl 4hied Mol sulﬁ%ﬁs&?tmﬁﬁgtsﬁifph@ %uﬁ&gg de sulfomc acid

particul arl’y an afine group a car bBoxylT ¢ “aci
ester,csnlfemméwsuléomdp, caft@lyh¢ adid, aartmybus adid @aleesﬁeh anﬂ&mve

L A YN NEWL TS DR
carboltyReiAdid, caﬂ@ﬁml@%a eﬂalelsﬁér %Hl?éet 'atl géo B R AR, %aﬁamymo

cont ai_ni ng Igroup particul arl m’ne group’a
Wlﬂl@ﬁﬁ’ﬁb&%ﬂth@ di gogstageenor an am de group [0076] In

[oo743" eInVcﬁ{?Ss}gr oongcfr)]f thggbove(‘ﬁ/yﬁ)oﬁpom cg? @%@gﬁrﬁ}%@ﬁm‘g@il is -H or
CI-kaﬁWmd mmﬂmmeemd@en@éml-ﬂ dr-aBsQBYkete® ol @%yﬂ ethyl, n-
E tlonIIy substituted wth an am ne group,
PropyL fr by PrienLitePgrlowsiohsy ey clarea Lgnasnpremd Wit t}@ alkyl is
SI O
oo SRS 8 A b A S 5 B o
OR™), gmirtioy(diNBlge moo-sGlkstiEted ki (-RR2IES, dﬁ&iubyﬂlmted amino ( NR“R”)

thyl gcet at e ropyl , or n-hut
ol oy TR BBt Do Pt iBorghole, ol CEF), ticether-

(SR? aétbs@lﬂyé' b 116 2BIIUEOC), @&rif@@@z@%%ﬁg g@i'%Nﬁg)kfzn%no—
i

, ydrogen sé 70]2 In one version o
substifged gaids(LONHE D) isulmpinited dyide GGUNRER )sNa:mma:ltédydnnde -

mn-@w%ﬁg %%’Jélﬁ%é! %ﬁﬁiﬁ&h?'g&n%%&ta%%&l%n@ﬁlél Ha(g}]gl%s Jubstituted
- N-comiebisd binideg NRFRA. SG@)QlePDDNQ:oBﬁé&%%)%lfgﬁhﬁ%t(m&B%?)a-Rzo),

n one version
monoaqqgst%gted epmmgctsd sulfonamide, %&{fD}z-Rﬁ) clisubstit@ed N-connected

sulfor%ﬁ%% S cg‘ﬁt‘Ul)%l ﬁg’bg‘h q‘&?%(%ﬁ;g)ﬁ gliﬂg{l%nr? © %—P?ORZO :
sulphémysd (R(EE)R ?ilsﬂlﬁhmf(ﬂ(ﬁ@ ﬁil@plﬂﬁlfﬂe 0308 Risudtitin BSE0)R™),
| phosphm‘f'oeoﬁyrlgﬁ( o O hosshare (OP(—O)COR?O)Z), and sulfonamide (-S(=0),NH,

- -SEORNHR?, or -S(=0),NR*'R?), where R*, R%, and R are independently selected from
aCy-Cq alkyl group, a C3~Cyo heterocyclic group, or a C3-Cyg aryl group, preferably a Cy-Ce
| alkyl group; with the proviso that R, is not hydrogen.

{0073] In one version of the above hypoxic activators (I & II), Ry is hydrogen; Rsis-Hor
Cng alkyl, and Ry and Ry are each independently selected from methyl, ethyl, n-propyl, or
n-butyl, each alkyl optionally substituted by a heteroatom containing group, particularly an

~ amine group a carboxylic acid group, or an amide group.
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optionally substituted with one or nore

het er oat om contai ni ng groups. [0079] In one version of

t he above hypoxfc activators (I &11), R,/ R3, and R4
warmimsy7of the versions described above and F2T/US2004/009667

selected from-H or Cl..6 al kyl, optionally

substituted w.th one or nore heteroatom containing

[0074r olipane yersigmef theabeesrhyprric actigtors Kb& R, Be is hazdgpg@m and R; and

R; ark Q[%{ X]fthﬁ 'vQ:@ﬁngQ ﬁéﬁ%h'bgc)f% %Eexyﬁgncygﬁb EHIE %Htlog}gty Yhstituted with

heterbstom roOﬁtjaiang'doupppar@crwdrl}ymﬁdiﬂﬁb iptdiipetayoixpliofnnd eroupDéram
het eroatom contai ning groups selected from hydroxyl,
amidggBP. thi ol , thioether, sulfinic ester, sulfoxide,
j I egt er

[007§ul ename(gisci Hlll BP@F%R% ,0 ﬁgaargg%}?/ ?E&glc) f‘skg/dBo&%n fmd RiRs,
and &cfhrd eaclpintiependémsly, ethytj wleropyhlotl ek, edck bpnorat[y ®abstituted by a

and .cyano; e bl'y hydroxyl, ether, thiol
hetef?ﬂ%?laépﬁ@%mn &EOBB»J%IH %'ngg' %11 arpige Baamau garhevydic ggidgroup, or an
amid€glo®p. amde , al dehydo, keto, am no, halo, "and

cyano. In one version, Rl, R3, and R4 are any of the
[0076]er Bi anesvedsion of thedbamdlwomndcﬁeatms (H IBORVB hydrogen R;is

i i L R e S oG
optiofidlissubltithed with ih ahide ?fou'g&”@ t&b 9&}‘1%%1@?6@[9 o8 8h i@ group, and

et her (-OR20), am no norio- subst i tuted am no
&lspydupgemca-cmaucghbstutut ed amino (-NR21R22), cyclic

1 Q,..nni.dazol Yl 1- Y1P=~ .erazin
00735 B R Bt A B BERK oot D Remay et B i
hydrdgeh bﬁ@QICE a]k};&;rfblol&)ﬂelﬂ@l afiettlylacdtkiHr. ettt pro 1@101611831)5(1 each

nono- substituted am de (-
OIJHOB*?']I:&PH?%‘FF@@ &thean gaing grqupnreakolic addaev OF é@la@iﬁe@oup, and
O-R20 ( 2 (- ), nono-substituted N connected
R41S§,Nﬁg%éﬁ(_ NLI R21- C(=0) - R20), di substituted N-connected
[007& i bheorfe-WREAGREPthSabOYeryRBRI): activata (BE&TBJIRs s Hydraeh 48 is an

o e b A o
alkyl! Mﬁl@ﬁﬂﬁﬁ&ﬁ%tﬁt@dﬂﬂmﬁﬁ ﬁo@%&%@on?%?%%bups In one version,

sul phoxy (- 0) 20H), sul phonate

R is bydrpgrsm i q @@ 2Ry ,, uRpimex:ycl( Be©pdktly -Hser (RCHalkd,

opho%a% ( 91 & Fam 5-5%%11 r??' C’géﬁ%’{% ggte B 1%%%%%2?@1% :% one version, Ry is

hydrogeh,fRria mﬁ@lﬁcef‘aie-@cﬂ N:2knd %a@é %m exflfently -H or C-Cs alkyl,
opﬁopq%lé'égéZleRzz where R20, R21, and R22 are

=

steuied (Withsenea mee helsrpatpneeomiBining@Pungr oup, a

007520 B O B B SRR, B2y S s o

-the vakionedaseribédutnve ind ReisiteleeRt fosha 29 beChy ﬂﬁ?ﬂl Gptionally substituted
activator, for Rl and R4 the heteroatom substituent

with o7)¢ of 00 |BFISTQRIRIT GORAIPINEEIORRS- 1B 08P YPrsI, Bn, Rhamgdtigre any of
 the vd26i8hd d3Brifdd 4d%e and R, is -H, methy, n-pentyl, t-butyl, cyclohexyl,

| cyclopentyl, or isopropyl, all optionally substituted with one or more heteroatom-containing
groups selected from hydroxyl, ether, thiol, thioether, sulfinic ester, sulfoxide, sulfone,

 sulfonic acid, sulfonic acid ester, sulfenamide, sulfonamide, carboxylic acid, carboxylic acid
salt, ester, amide , aldehydo, keto, amino, halo, and cyano; preferably hydroxyl, ether, thiol,
thioether, carboxylic acid, carboxylic acid sah:, ester, amide , aldehydo, keto, amino, halo, and

cyano. In one version, Ry, R, and Ry are any of the versions described above and Ry is H,
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al kyl group. For exanple, but not limting, ethyl may

be substituted vvlth met hoxy at the beta position to

give -(CH2) - CH2- O CH3. [0081] In the case that the
WORpENE787Sact i vator is a nitroimdazol e, in anorGEUS2064/009667

version the hypoxic activator has the formula R2 /R,

N 4 wh th bond
Cr-Cq il SR Eu iy allghopHIk e banererionshy ewnRygsbit one o
more @ffubY 8dl&dted frOmtdier|(IHN g G . LB 5.{1'11190 (tNRZOH)

ent In anot her verS| on t he OXIC activa

dl-Subsgm amine (WR2BYY) 3eliOTEs ﬂtcsﬂfamszg QbidazEI9l, (631@ allcylﬁlj)elrhzmyl

i L AT TR MR

COOR:’@) Iaﬁﬁtﬂ@ “CONHH Bohd-Bishaitdll H4iBe ?fC@’@HRQQg Blb@ﬁl‘iﬁeﬁ amide (-

084] In one version of the abo hypoxi
CON%C \)dﬁ ﬁpane(crqm angide (ANHLFO(=3-B X nomersubBuied N—bdmnemted amide (-

NHR% ke ? 2 %%gl’s%?%%lautgd @‘iéo%gécidq({;{n e 63%&’31(&&6;&%(85&,, N-connected -
sulfonatride(-NHg-S=QY-RYY, rddoosbstitateaDl-cOmRIIN siMGShiils (QER 2.

nor e eteroatom cont alq group s and R4

SOpR, Mhar
(=0 E?%'autf"‘il Bnsomrected e fosamider (iR VR mﬁ(ﬁ@ht@ %), -slphoxy (-
S(=0 20f Ney ALK
R R R
sulphipate éS(e%ﬁ)Gﬂt )Qmﬂphmylr@(ﬂb)gﬁg)ﬁphdsﬁh@fwky @(DP(%)(@H)ZQ I'iﬂiospl'lf.-lte
i JoC. act,i v cribed 1n agra
(PR E b Rl BT MR el I | SRR R
whereGUOW! | 1G858 Ld iRl -
| T, 118 hed 10008 \geﬁ@lg;bﬁaeg%gpggca@@wxp&@ £Cs-Cao
heterocyclic group, or a C3-C20 aryl group, preferably a C,~C¢ alkyl group.
[0080] In all of the above versions of the nitroimidazole hypoxic activator, for R; and Ry
the heteroatom substituent on an alkyl group may in one version be on the beta position of the
alkyl group. For example, but not limiting, ethyl may be substituted with methoxy at the beta
position to give -(CHz)-CH-O-CHs. . L _
[0081] In the case that the hypoxic activator is a nitroimidazole, in another version the

hypoxic activator has the formula

Ry o /ﬁ1
N
N
v/
{1
Ry

[0082] where the wavy bond indicates the position of attachment of the hypoxic activator
to the linking group or anti-neoplastic agent. In another version the hypoxic activator has the

formula
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or C1-C6 alkyl; R 1is selected froman el ectron
W t hdrawi ng group, or Cl-C6 al kyl, where the al kyl is
optionally substituted with one or more :
waatiengmvom cont ai ni ng groups; and R4 is sel eedt’BUSTnOm09667

an electron wi thdrawi ng group, -H, or C-C6 al kyl,
where the alkyl is optionally substituted with one or
nor e het er oaqom ¢ont ai ni ng, groups. In one ver si on of
t he by poxic i vator gdescribed in this paragraph,
at | east one ' and 4 is an electron w thdraw ng
group. [0086 vergion of the above hypoxic
activators (Il & NJ|, R y@ ogen; R3 is -H or
Cl1-C6 al kyl; and and #4 are dach i ndependent |y an
el ectron w t hdraw ng up, -H, or Cl1-C6 al kyl; where
the alkyl is optionally subsgivgut ed wwth one or nore
het er oat om cont ai ni ng oup el ected from hydroxyl,
ether, thiol, thioether, *ulfuric ester, sulfoxide,

[00833ul #RAR the ﬁb’\hf BdGndieiteh the Pobifibh 6f ﬁ%cﬂm@%tto? Mthe B oxic activator
sul f enam de, sul fonam de, carboxylic aci car )(’)T;(ﬁ I C

to thedinlépg ayamn or asitnsoplastis agent.al dehydo, keto, amino, hal o,

n r bl dr.ox iol. .
(008 1 U ARl L ELBE ARt mREOT® Wi (18 4 1506 o 1o
or Cy&tﬁty,l Ry daecte@ﬁdﬁfhh@ectﬁéﬁtvﬁthdadﬂnﬂg dﬁPl ©;- 1, or C;-Cg

pr ef er ab] y hydr oxyl , ether Igr t h| oet her,

alkoxg,a\%ggg( {heialled or alkoxwisswippally awbstifried|with enstosmore hmametom-
conaBP1ER: ahERSis AR PO AR AU i EC B, o
C1-Ceaflemay, wheN)the dlkylanlakiyky icapthmshyrindetinmidwith o) &&hwéo

e ek T sok e Bl e S S LR
perageel 1 AelOde: TR érﬁ%@@ﬂ/a?(&&%’_’ézug@&%?%% 6rst P tut ed am de

nono- substi tuted am de
[0085] . d@m1m)on MNithedmve bypaianitiaiors WHZ O3 @y -ifB@rogen; Rs is -H

o AR L QST E B Rt B b, e

allyl B2AiGhHR) 2bRANed NitUHRRE hRste HEkfRRMIERaiting groups; and R, is
Select%%ps =0) 2- R20),, nono-substituted N-connected

’@r?élrﬁ ertrop vijhdpaming stopp. ABoY Ci-@ alkpswhare thechlkyl is optionally

substﬂ%t oxy %&S%H%%I%Wt&ﬁ élﬂ g% 2 ouP%( %nfd'ﬁrz of the hypoxic

ar'uvatmr Idpkﬂm’m;zﬂ i{ BB 2RaM) at land oatbf RDani g i§ mﬁﬂe&bo%'\!bﬁhdra\amg
S(=0) 2NHR21, or -38(=0) 2NR21R22) where R20, R21, and

EOUPRRY? are i ndependently sel ect ed from a C-C6 al kyl
|
[o0g6p® gtlgme g?@egﬁ%@éﬁ yfb??gﬂ% r%%h%ééééﬁ Rs is -H
or Cl-&s olkyk and Ratan®R, bs: egoln nhipﬂelgiyﬂﬂly ajtqlmlemen \&&tﬂﬁtaﬁnﬂ@érohb eH, or
es in this paragra at
Cr-Co PRt el S onsfoRalTy sstiimiundotth one Giro e pairosgom-containing
groupP5ddeted frélgoﬁﬁrmhﬂ &Héi" %%lsfh%ﬂ%‘} s'i.xﬁﬁu@?sg%‘ 51@652&)&' Sulfone,

activators V)] hydrogen
sulfongy aciib sulfagic amdmatel?lsuﬁmnﬁde aukfomaﬂe maﬂ:eaﬁmm,lcmb@ﬁyhc acid

salt, es%r? g}mc%n, a\.(\c’leﬁ'lh goﬁcvwcor,] gmglr ?ﬁglo, and cy%no; preferably hydroxyl, ether, thiol,

thioether, carboxylic acid, carboxylic acid salt, eéter, amide , aldehydo, keto, amino, halo, and

cyano; preferably hydroxyl, ether, thiol, thioether, carboxylic acid, catboxylic acid salt, ester,
amide , aldehydo, keto, amino, halo, and cyano; and where the electron withdrawing group is
selected from halo, cyano (-CN), haloalkyl, carboxamide, nitro, aldehydo (-CHO), keto (-
COR™), alkenyl, alkynyl, quaternary amino (-N'RPR¥RZ), ester (-COOR2®), amide (-
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C6 al kyl or CI-C6 al koxy, the alkyl or allcoly being
optionally subs§i tuted with one or nore groups
selected fromether (-OR20), am no (-NH), ~/

wWoHgA8tlist i t ut ed am no (-NR20H), di- substit uPeWmmonmo%m
(-NR21R22), cyclic C-5 al kyl am no, i m dazolyl,

cot B BN bt NG
RSt LA Rl S o1

R%), Nw@bﬁrt@f@ﬁ Sbcemmiecied amided-]RLRY - $0),-RE N s uhsdciddbuenamide (-

N GO Bt ¥ i Skt EAIR Sl

disutStifutednas 'R? t
= N- connect ggc%eglwfh%%%rﬁngée% }E%%HII%ZZJ@(Q?P;? g)Etg ﬁg?ﬁ&g (50RO,

sulphgpate KSELRR D). Ivlpbensd é$(€@)s11?f))‘ cmdsiflenamide (-S(=0),NH, -

S(mO?%#ﬁfgl Rﬁé 9%&} %ﬁ%;}’f [f‘ég‘h gﬁﬁggﬁﬁ)ﬁzﬂo ’B@agénﬂgosgf%tcted from
a C,-CStkg) @oip, a @#hgfsbgiﬁmcgf;g O%) A ( @%) gﬁé‘llsp Rreferably a C;-Cg

®)
alkyl %@&@ 5%@%@9@)&50 e Rg ig 706 hadrogen. (II]S(IEO’)?@MHZ)?E the hypoxic activator

d
‘ descrfb@(i are indep ﬁ terr%3 t)?% éfﬁ?%@i{ﬂﬂ% gleﬂowgﬁwgag%@
[oos7gr ohmneﬂre&%eﬁﬁhe hlamrhgpmb ety O & @ﬁ@m@éﬁr‘l Rsis-H

| kyl
or Gy 9# @E’B’rlofﬁld\?&z Wgﬁéﬂ\ﬂfﬁaacé ﬂ%ﬂ?ﬁgﬁt@e}{lﬁﬁ Iaégl%g@cuf WE{?&W@ group, H, C;-
Ce all?& an @)1 ' @haoxy,h(ﬁle A llkd%ﬁfrl%% ti?fﬁ?/l}y i q%sjtgoteld vggge/ hﬁ/ € OF more
groups selaeseq ﬁmmh@:mm &;taannc( eNH;‘BZaonoamﬂa@tﬁu{@d QRINRY-NR*H), di-

substiiH "’5{*‘%@&25‘%’)@0 JeRtS: HRZOZ\%B&%Z% N ulé?mqulnyl
imiino. w1 tH ek CERE rE(aﬂ)% %ﬁ@

moxp% gﬁbst [ t$ utHe)g N- égérﬁﬁect ggieg%oég F\’gﬁ éfgﬁ IS%% ¢

COORL). @Bttt CONER monmmbsttufednrBds(-EDNHRY), disubstituted amide (-

CONIINS 3L M ERIRSS ,2) LOBT 09 o ot amice .

NHR @(FOnRI7)ddis @b NR2ARR-Sh)ed aﬁia% @ﬁa"@z&z%? LR79) Nxconnected
alfo 08?2512 sul phoxy ( s 0 2 phonat e
s n(ag(lzéecg‘ ﬁl% | hARAprsupstitu ec'fadadulﬁmaﬁudmml‘&éi{
- NP 2
o= Ogﬁ%dg&b%%%éd %@9}& Ar el %epe Glggtzl y“2 g E‘(@&t@ fsﬁgjkgoiéy
(“*O)cz,@HQ;Gsuélh@;mte 6560, 0B 3uIpAGN 1 S EO)BAY, mlfaﬂmcyuzsecgom,

sulpbiff (S8 o, UG EIRIRYS. Proshyior st e CONGHB), phosphate

(OP(=0B(GRBN), G SHEoRYRAX (-8 () NH?LSE 2begd Sg-éeﬂ[kliﬂkﬂ

papagyaph, at |east one o I's’an ron
whereyj} Hfg{ iR gfeduéﬂpe{lmﬂs]selbctedn fremveCsipalket ctop, 0908,

R Lol 2 L o et
.electromgkljxﬁgglﬁiegg é.trué d@? rsglren@&qg F{%& Wb h;ﬁ'?;l'%/\( @@B %%g&%‘ﬁwlhﬁg@c{xafmde,
nitro, %dggﬁlp WtCHO), thgta (-COR/ 5y d}gc;wj/lalkynyl quaternary amino (- Ixr*Rz"R”R22
ester (-COOR?), amide (-CONHy), mono-substituted amide (-CONHR?), disubstituted
amide (-CONR*'R*), N-connected amide (-NH,-C(=0)-R?), mono-substituted N-connected
amide (-NHR*-C(=0)-R?), disubstituted N-connected amide (-NR¥RZ.§(=0),-R*), N-
connected sulfonamide (—NHZ-S(=O)2-R20), mono-substituted N-connected sulfonamide (-
NHR-S(=0),-R*), disubstituted N-connected sulfonamide (-NR¥R®.5(=0),-R?),
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cycl opentyl, and isopropyl, where the alkyl is

optionally subsptuted vvlth one or nore .

het er oat om contai ni ng groups; where the el ectron
WORMWAST@W ng group is selected fromhal o, cyaRGT/USTIN/ 009667

hal oal kyl , carboxam de, nitro, al dehydo (-CHO, keto

s 0 OSSP S on ) LRSS, andionanic

¢ S(—@)Mi, S(;g%mmﬂe of =i RN R2AP)] Lﬁ'v&ié?ék*“t Relegdh PR,

N-connect éd am dé (- NH22C(Z0) -0)

mdeﬂ%ﬁlﬁﬂﬂﬁ’ @b@@tﬁql o Cs-Eonbot E@@Pmﬂﬂ@x(hﬁwmlﬁ(gﬁ@p @) 3 C3-Cy
ary! Bl &g RRERR S B8 resvise et gt hydrogen. Inone

versién MHhShFEIxEc L& tor dé@éﬁ@e@ﬁﬁﬁisl hNitqeR086d 8’1de and R4 is an
sul fonam de (-NHR21-S(=0)2-R2 di subst i tuted

elec“ﬁ“é"@ﬂﬁé%’ﬂ@&lgf%lmfonam de (- NR21R22 S(=0) 2- R20) ,

joossiU uI g %Yeg?éf T%%%\S oﬁh% %a?org ?ﬁ]ag%%rhyg@gen; Riis-H -

or C&Cﬁ(ﬂqﬂl} 2NHR, and$(4=e@) 2ihRindependéitB) ﬁiﬁecmﬂﬂﬁﬂlﬁldﬁ@mg%dup, -Hor
n18 R&zl_are t|g£dently selected froma Cl I

alkyl gelgcipd frgmen % Pé?TBEch!l-l etybrlbnq@tyloﬁ-btaylcsy@bsxahy|

cycio% pancpfstﬁé]ﬁ{)ﬁb{vﬁer% thea 113 g%na%r%ﬂ@stm}ﬂ"e& Oﬂti‘l%%e of more

I SO RL T's not I'n"one versi

heter@dien#vpp’@nung groupy athere ﬂxe:dmtrble eithtratning gloap i’@few‘lbd fr@h halo,
on W t hdr awi,n

cya:nczﬁe gﬁlé I?a?%él%f@,] c§{1l:}?an y l 2 I%lfdeof Opdre («796}&2 alkenyl,
aﬂcyrlgphhﬁl@ﬁﬁfﬁalﬁlhb I NQRP'Q&HRREM s%erm@b@ﬁg? aérggegg I‘l]'%{g)o{nono—

are eac

substitpied amige &;@@NB%V); diguistiosip] amide (rCONRRR™ )sHtanhedled aroide (-

0 BN S AR R PR LU i

N—coﬁid@&ﬂ anﬁd@pNRélrﬁLs;ge@ykﬁzP) Nt atlembd RuRABmRAe OREE-S(=0)-R™),
er oat om cont ai ni ng groups sel.ected from hy ydr oxyl ,

mon(é% etitutedpy-gpnnepigd sukfpramide (tHR| 'SEN2R™), daibstikiteddN-connected
o R TN R S B RO PRI, S0 5™

suiphanmss@)m%gmsmfammﬁe (-%@gmﬁps#@;zmn&m BO-S(ROLDIR*'R*),
et her t hi_ol

a r ef er,abl oxyl
wherf ik, B4 ngegg{ A s 1ot Bem, 2 C-Co
heter&%bﬁr‘ g:cc@ (ﬂea G Sup, p@éﬁl&lp%r@ln& ahgyjl g;r u@n Whith the proviso

cyano; eret3heeec:iron wi t hdrawi n
that Ryds @@tt}grdrcfgpmnIMeofemmy afhibe by@ic adtarlam Idkgcribed in tlus paragraph

a“eagﬁ ?%rpaﬁ@ mtr%‘&?‘% 8%3@3%9%2%47 8:)8667

[ousgl | IianéJ verdibAé fRhe abokedVpBeic GofNAORATRE dﬁs%dmgen Rsyis-H
e am

am de (- CONHZ), nono- substltu

or czfcseéwlm@)& apdSulsee pacht wdepamidersly( an@mbmmﬁﬂﬁkawm group, -H or

alky IEAPRORSRBIT B8 b Rp, iyt Bgr Eraiohh

cyclopea@nagtis opfﬂ ﬁiﬁel@tﬁl?@lkﬁ%@o mﬁh?s@s@i}u’cﬁ&\hﬁﬁrﬂ?ﬁ%} Bfbre

sul f onam nmono- substi t ut ed

heterw‘arame@@t%g §9up&ﬁ¢éﬁﬁt qm Nammeﬂ@)rzthmyhmther sulfinic ester,
sulfoﬁﬂé,légﬁﬁﬁé, %I?O%J\Ec‘i&%ﬂﬁ%% acid ester, sulfenamide, sulfonamide, carboxylic

acid, carboxylic acid salt, ester, amide , aldehydo, keto, amino, halo, and cyano; preferably
‘hydroxyl, ether, thiol, thioether, carboxylic acid, carboxylic acid salt, ester, amide , aldehydo,
~ keto, amino, halo, and cyano; where the electron withdrawing group is selected from halo,

cyano (-CN), haloalkyl, carboxamide, nitro; aldehydo (-CHO), keto (—COR:"0 , alkenyl,

24



sul fonam de (-NRnR22- S(=0) 2- R20), sul phoxy

(- S(=0) 20H), suij phonate (S(=0 20R2), sul phonyl

(S(=0) 2R2), and sul fonam de (-S(=0)2NH2, -S(=0)2NHR21,
WOH/ETED) 2NR21R22) where R20, R21, and R22 ar@&/US2004/609667

i ndependent |y sel ected from a CI C6 al kyI group a

sty g i o K R Bt AR, emadt e0rEE). hansr
substibtited gmidel(- dmdlﬁm@‘i;%sdﬁau@ﬁb% a&ﬁﬁé @@Nq{”f{nz YRR amide (-

actlv%or described in this rah | east one
NHz-gOQR ahamm-smbstanteé M@Qmoﬂe@\amt&ﬁtr(aﬁm -@(ﬁmmz"], @B90Bitted

N- co;{r\/itgé‘ adslety g‘;{ogg; RS R G oA ale Ok S R29)

nlonoanﬁstiﬁéte&bﬁccﬁﬁ@ﬁed &ﬂﬁﬂ%ﬂﬁn N LSRRG ITE0)) d%ﬁﬁﬁﬁt@ﬁf"l\ln&)nnected

sel ected from nethyl’

suifoqqanleo @{R lﬁ{ztﬁg‘fQDz, R, pwiinhpky (4SCEOROH), slslphcxmm@(“O)ZORm
sulph&%ﬁl 5 Re! ")S RALISAREROVOIGES AP AN 1} s-0)NR2 R,
whereR? &R ,amdrﬁ &amladefpeﬁ@enﬂﬁr@el@ae@ﬁbﬁpd efct il 8ol a C5-Cyp
nono- substituted am no
hetefo%y% %%lﬂpa Of P @ml aroug, pRferably a Rleoakyl gryeivdthcthe Sroviso
A RSB B s e
at least androfdy] amd B idar( eleﬁﬁﬁwlmmﬁg gfm@OORZ ani de
t ed de (-
o050} OB e b e U B i i R i3

MEIL S S Y O
alkyl meg()i@;lgclmpl)opyl\mgmtbﬂﬂm Denth?I_ ti-bﬁqub,a:m:ldhexyl
cyclo;fc Ml?an§930§}o%érﬁzﬁ%elﬂl‘é(aﬂg;u qs% 3&@%&?}{% Wi cg@ Or more

hcterohtonﬂgj’mﬁhmg Sgﬁcbﬂg;sggﬁ&b@ga%dﬁﬁ’e@ -{@é@(ﬁ st O A ]@[% 'mono-substituted
ammogthl% %ﬁ,ﬂks lg%tmgy, p@gp (-NB J&Wyhc( S(-= Q}a)nmfsmnphrzﬂlai €1

B i e e e—

COORutstar(enOOB ;s ﬁm@x@mm{g BoacHRNHRR adide (- CONHRZU

msubﬂlﬁlgeéﬁ%ﬁlggﬁm iReéfIg go%egt?pﬁé@e %gl%gfq((%b% szﬂb gpnogubstituted

N-confst, 2
B TR A A G i A

5(=0) g‘{i -&@pmﬂgtegrsalfpnmmds éﬂ\&i&ﬂﬁoﬂfﬁlﬂ) Mbm-smmﬁmed(mﬂbnnected

R e e e e

(-0 NRRICRABRAZ). SEEY SO %ﬁ% R’ gubs om SR

nono- substi tuted am de

sulphiyy GERRYAIRY 3y Iphivated$e@ mlpﬂmnﬂ (NEEOYBS0OphdRPBYnOOKY

R R A0 RS Sl VB X Bl

or -S({MAR%}&?%) TEhRERPYS20044 @f%@ Tnde S?é@@ﬁ@y E38ted from a C;-Cg alkyl
8 E]Et ed suI f onam de (-
8?°“P=ﬁc§$?o B PESrcy ek %arwwﬁr%c@m@rylgmwpomﬁ@rd@y a Cy-Cs alkyl group;

where &e%m%ﬂ@%%ﬁ% %}.&LEGLS ge&‘ec%ed gtk %(ajloNéj(r:a%B Qe&)e’ %aloalkyl,

- carboxamide, nitro, aldehydo (-CHO), keto (-COR?®), alkenyl, alkynyl, quaternary amino (-

;;‘D
_40

~ N'R¥R¥R®), ester ((COOR™), amide (-CONHy), mono-substituted amide (- -CONHR?%),

disubstituted amide (-CONR*'R*), N-connected amide ¢ NHz—C(——O)—R?‘O) mono-substituted
N-connected amide ( NHR?'-C(=0)-R*), disubstituted N—connected amide (- NRZR™. -
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S(=0) 2- R20), sul phoxy (-S(=0 20H), sui phonate

(S(=0) 20R20), sul phonyl (S(=0 2R20), and sul fonam de

(- S(=0 2NH2, -SY:O)ZNHRZt or -S(=0) 2NR21R22), where
woe4/2870722 R, and R are i ndependently sel ecret/usemanoosce?

a Cl-C6 al kyl group, a C3-C20 heterocyclic group, or a

SO gl BBl RO S S Recomne
sulfonemrigé quHRZ‘Lg(&d)mé%l &as@%htlﬂéﬂ Nfcoﬂﬁéc?éd' Redndd; dteh('t I%R"-*R"-2

A9r aph, | east "one of and R4 I s an
S(“O&H% hﬂr%’\h?hﬁ’gyéﬂu@)zqfﬁosi]phdmtedﬂé@bﬂﬁ mub_;ﬁhctnhle(%b@)m”) and

sulfoR B SOLNHE! QS0 Mekeok LV R st oo s oy

- indepemitape selested ﬁroﬁﬁd eil-t}‘é‘al [ ﬁ}’@@?Cw{Wét&@&%ﬁ% group, or 2 wa -Cap

car boxam de, nethyl, et n propy ty

aryl ez BrekAblY & bets alkve grqu withttbe praviasoghat RIGB i hydngen In one
versugl:dgg% h gdn&giblngtrgk Mes%ﬂb&inm F.lﬁ ﬁpﬂ(})@r gq 8¥ fﬁ%lagxlldthi 1S an

elec&hwmikdmamnggmpor descrl bed in this par agr aph, at
is an_el ectron w thdraw ng

t one of
[009% 3%;9% [V6E5¢ 04 OFiltheB 3\P§P§’rlé actiyfatarp & Ve, Ryipbydogen; Rj is-H

or C-@g ta]kjrﬁtaﬁiﬁi{l (il IR, &rd Mch 11% Eﬁ‘de‘ﬂgg a&9§ ﬁggnncaf%q] gua kyl,

are any of the versions SCri

. carbogmids, methkyl, ethyl, neprapylyorsubstyl, eutteshtionaly s@bsﬁﬁ&&t 2d Rifdroatom

contafifHi 300, PRl spisiine Goub anCashrbe greuou, 008 mide group.
In onmlmebﬁth@ 'hﬁrﬁémb 'ﬁ@n@%‘(ﬁ%ﬂb@@ o Rgn?}g&r%é{%gﬁ a% le%tlonﬁ SfR1 and R4

, R2 is hydrogen and are eac
15anﬁi1‘??E@B(¥ﬁ Wlpggrm n-propyl, or n-butyl, each

[00928 P %HQ IVE% | cul ar %l;pvg%yﬁ%iﬁ g"t’g’e{?ﬁ &Eﬁgﬁ/ Eﬁ%’?i“gﬁfgg?@nd Ry
and Ry lammx) clfrthﬁanersﬁm; descAb@ltibolyd Q@d’fk; i§C Qggajll(gf fﬁit%ﬁalgf subBruted

hypoxi ¢ .activators (I11

e
- with a%gtelr%ato f&f“@ﬂ%’ﬁb gHoupy pagtac arﬂne |ggoupeﬁ ¢ayboxylic acnd group, or

anami@tgt’d/d cetate, or ethyl, n- propyl or n-butyl, each
optional |y substituted with an am ne group, a

[0093F o dp ong Vérsioawit ahegab@up hymu@ﬁntﬁﬁio@kﬁﬁm@ o), raNsl hychGgénSand Ry,

Ra, adff 4 S nckbanleed n(ngggy?@r: '{]ﬁgfynﬁzgﬁgﬁifﬂgﬂ%gwsﬂmd by
a hetefdBtohSconi#inggesyR 'pa_@cuj%y%léﬂme yglj : %‘Cﬁ%"ilfi aczg £LGup, or an

nmet hyl acetate, or ethyl, prop

‘amide ggPonal | y substltut ed W|th an amine group, a

100541 S0 s oA e Y i B OBy (L e b 05 hyposneRs is
hydromtonr ‘Zath,rdkj(lj R} 1s&‘néﬂ<{}1h victefad bPEED, o %r%é?g %}-b:ﬁgﬂich

%&t % earln sterlc |nderance
optionglly s1ibsty A ppineLgroRD, @lcarbogyli@hdiy krouppér @nahidy group, and

'mmﬁ%ééﬂbfﬁh W one or nore heteroatom containing

ne verS|on

' [0093] In one version of the above hypoxic activators (III & IV}, R, is hydrogen; Rs is

hydrogen or C;-Cs alkyl; R is methyl, methylacetate, or ethyl, n-propyl, or n-butyl, each
optionally substituted with an amine group, a carboxylic acid group, or an amide group, and
R4 is hydrogen. _

[0096] In one version of the above hypoxic activators (III & IV), R, is hydrogen, R; is an
alkyl group bearing steric hinderance and R , and R4: are each independently -H or C;-Cs
alkyl, optionally substituted with one or more heteroatom-containing groups. In one version,
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26 WD 2004/ 087075 PCT/ US2004/ 009667 R2 is hydrogen,

R, is nethyl "and R3, and R4 are each |ndependently -H
or Cl1-C6 alkyl,” optionally substituted wi t’h one or
WhH#0§78Ter oat om cont ai ni ng groups. | n one verRITEH§20R209667
is hydrogen, R is nethylacetate and R3 , and R4 are

h i ndependent | H or Cl1-C6 al k tionally

Ro is BR8P B BnoiifndRe - g Roreee ?Péhé‘i‘féﬁﬁféﬂw Brid aF fo?n alkyl,
optlolﬁiﬁl9 WRBstinkEPR 1 ohd 013198{16:'}%&&8&5&1' c%ﬁt gkfoﬁlﬁé Mz

y poXxi C activators OXlI C ac or-1s sel ec
hydrogeny M anmethfylactrete ahdl Rgo,vanng&Ie ehth ﬁde;&nb]emlyl\{[m C;-Cs alkyl,
o iC? - 2 N RRR"( N-R& NNR/ s
*optionglyNiRieitedsBngRe Somare s oRol SBHBHES B0UDS.
[0097&%&%8@1@%&98@ 67 nitrBimiB4zdi RepoNiddetivitord, e HYpMiBlcti0F is

selected from one of the following

Fstlon Ry is

R4YN/ R R4\|%"N 5 R
Rs 3
N, / R1/ N /
NO, NO,
R, Rs
\/
' y (JJ‘YN
Ry
® | N/
R1/ \‘e_

or
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HHHHRN f ReR NRa NR / N2 N2 [00991 In

‘these versions gf the nitroi m dazol e hypoxi

activator, RL , ' R2, R3, and R4 are as descCribed in
WQ@"%‘F‘W%e versi ons above. [00991 In one ver siREL/URRB04/009667

R3, and Ra are any of the versions. described above

for any of thg hypoxic activators and R2 is sel ected

from-H or C1/6 al kyl, optionally substituted vvlth

one &% r e et er o4t om cont ai ni ng gr oup
R4 are any of the '
R2 is -H nethyl, n-pentyl

version,

descri be

t-butyl, cyel opentyl, or i

optionally sQbstituted with one or ndte

het er oat om cont ai ni ng groups sel ected from hydroxyl,

ether, thiol, NPhioether, sulfinic ester, sulfd%kde,

sul fone, sulfonic acid, sulfonic acid ester

sul f enam de, sul fonanmi de, carboxylic acid, carboxylic

acid salt, ester, amde, aldehydo, Leto, am no, hal o,

and cyano; preferably hydroxyl, ether, thiol,

t hi oether, carboxylic acid, carboxylic acid salt,

ester anmi de, al dehydo, keto, amino, halp, and cyano.
EneHverS|on Rl, R3, and R4 are yjof the

ver ohs descfi bed above and R2 is H J1-C6 al kyl or

al koxy,f/ the al kyl or al koxy bei [

i th one or nore group

et her am no (-NH2), nono-substit

i dazolyl, Cl-6 al kyI pi peE2 i nyl,

nmor phol i no, thiol (- SH) t hi oet her - teyrazol e,
carboxylic acid (-COON), ester (- COOR’Z) amdé"2
(- CONH2), nmond®substitut ed anide (- CONHR20),

t N i d
0090 B S RS R SRR 30, 0 S, o
descr&vnd aean(y-ofme Wisi20904387075 PCT/ US2004/ 009667
H 1- 0) t tuted N t ed d
000 R SAGRy > Rt Ry ettt vessumpghadtitgd above for any of
the hypoRidZeB(a6)s AnfRR), is SRS t %éilltc'elg ahtargoo{ﬁﬁ?ﬁ%lgr Substituted with

sul fgnam de (- NHR21- S(=0
one ONBEEHirEEPEameniait ngrztes. - NRALRERIG( R)), B; R3AJ R, ar any of the

versiont LBRABYA {bove and R, is -H, methyl, n-pentyl, t-butyl, cyclobexyl, cyclopentyl, or
isopropyl, all optionally substituted with one or more heteroatom-containing groups selected
from hydroxyl, ether, thiol, thioéther, sulfinic ester, sulfoxide, sulfone, sulfonic acid, sulfonic
acid ester, sulfenamide, squonamide, carboxylic acid, carboxylic acid salt, ester, amide ,
aldehydo, keto, amino, halo, and cyano; preferably hydroxyl, ether, thiol, thjoeﬁer,
carboxylic acid, carboxylic acid salt, ester, amide , aldehydo, keto, amino, halo, and cyano,
In one version, Ry, R3 , and Ry are any of the versions described above and R; is H, C-C;
alkyl or C;-C alkoxy, the alkyl or alkoxy being optionally substituted with one or more
-groups selected from ether (-OR?"), amino (-NH,), mono-substituted amiﬁo (-NR*°H), di-
substituted amino (-NR*'R™), cyclic C;.5 alkylamino, imidazolyl, Ci. alkylpiperazinyl,
morpholino, thiol (-SH), thicether -(SR?Y), tetrazole, earboxylic acid (|COOH), ester (-
COOR?), amide (-CONH,), mono-substituted amide (-CONHR™), disubstituted amide (-
CONR™R%, N-connected amide (—NHg-C(_=O)-R20), mono-substituted N-connected amide (-
28



S(=0) 20H), sul phonate (S(=0)20R2), sul phonyl
(S(=0 2R2), sul p!’]l xy (S(=0O OH), sul phinate
S(=0) OR20), sul phinyl (S(=0 R20), phosphonooxy
WE’@%‘( éH) 2) Phosphate (OP(=0) (OR20)2), andCT/US2004/069667
sul fonam de (- S( O) 2NH2, - S( O) 2NHR21, or

8CE) 84 & R2O
NHI?“ndepend Ty s eﬁ.uect edrt S%dei’"éfie @%%WS( g@btﬁt)m) Af-connected
Sulfm-NHeSe*Co)ﬂ&P) £1086 QUBStinREd N&r’&%@d QI Hona B PNHR?-
he

roup. cas

ber Cl-Co al kyl
8= @ﬁgtﬁ ‘ﬁ %‘9&5@9 Ig“cﬁﬁlﬁa‘?cﬁzétsﬁ Tonagnige rﬁ-NR%) Bé’t@)z-ﬂ *Y, edlphoxy (-

S(“—‘O')%H)Q%ﬁlpb%tggﬁoggyg)lﬁﬂ)s&%léﬁ }(%@9@?&2 Sghs GRom,

sulphingt¢ (R(eO)ORAD, 7
| (OP(RBE(Q nd P53 Wu?gnf}mgsewn%eﬁwl yﬁﬁﬁgﬁéﬁé%wpmphm
&??a) ﬂ#gﬁ*ﬁﬂnﬁ %‘%WKyS(*@)z air kSO NRI R ),
2.
whera Ry IR bran@[R' QX IABLRG APLIONR S a(U@S@F' S tylegrgwﬁ L 288

or nore groups se rome

heterpeyglip gToumma €ubisd aryhgmdp @mfﬁﬂb(y* B2 alkyl group.

R22), cyclic (.

[Omgl kﬁlll{g(r?nE o %Eﬁ %‘%&?8?% ac'“‘(ﬂ"’é‘ls RyitERhsarens | myqne version the hypoxic
act1valitﬁﬂ|iﬂ§@h¢ f@mufahi ol (- SH), thioether - (SR20),

tetrazole, carboxylic acid (-COCH), ester (-COOR20),

am de (-CONH2), nono- substituted ami de (- CONHR2),

di substituted am de (-CONR21R2), N-connected am de (-

NH2- C( =0) - R20), nomm,substiit ut ed N-connect ed am de

(- NHR21- C( =0) - R20) , > itedRsiN- connect ed ami de

(-NR21R22- S(=0 2- R2), \ connegt el, sul f onami de

(- NH2- S(=0) 2- R20),  nofjo- subs{i t Ut ed Rf connect ed

sul f onam de (- NHRZJ: ubstituted
N-connected sul fonam de -NR21R2 S(=0) 2- R2),

sul phoxy (-S(=0 20H), sul phonate (Sf=0)20R2),
suI phonyl (S(=0) 2R20), salphixy (S(=0) OH), sul phinate

‘ ui phi nyI (S( O)R20) phosphonooxy
[ezm;g p&%ﬂ(&g Il% @F("@m@f@ﬁbomdnd Rsa,Rs1, Rsz,

“and Redré ol H
atl §3Udr o) ﬂjl%ntﬁ §( a\%%t%%%ﬁgﬁ%y éJR%Il &‘2? a%h,)éor Cr.6 alkoxy, said
r?é’éfﬁié’rhf‘@lﬁ ¢gt10$lell13embsﬂtuta‘dmﬂ1 one(Jr-1hbrehrdifs sOleBR frofh ether (-

R”J%% 2t R g O B ined Psend (GHRY ),
| ““;5““;}522??‘;1&“0%?32% SCEABALPEL O NALRY AR (T ioether -
(SR )( ) carbxylin peid (KIQQHY, Iesteq G&KHR]?Q} vni@e (~CONH2) mono-
substituted amide (-CONHR?"), disubstituted amide (-CONR*'R?), N-connected amide (-
NH,-C(=0)-R**), mono-substituted N-connected amide (-NHR*-C(=0)-R?), disubstituted
N-connected amide (-NR*R*-$(=0),-R?®), N-connected sulfonamide (-NHz-S(=0)-R™,
mono-substituted N-connected sulfonamide (-NHR*.-8(=0)-R?), disubstituted N-connected
sulfonamide (-NR*R™-S(=0),-R*®), sulphoxy (-S(=0),0H), sulphonate (S(=0),0R*),
sulphony! (S(=0)R™), sulphixy (S(=0)OH), sulphinate (S(=0)OR™), sulphinyl (S(=0)R*"),
phosphonooxy (OP(=0)(OH),), phosphate (OP(=0)(OR*™),), and sulfonamide (-S(=0):NH,,
-8(=0}NHR?, or -S(=0),NR*'R?), where R®, R?', and R are independently selected
from a C;-Cg alkyl group, a C3-Cyg heterocyclic group, or a C3-Cy aryl group, preferably a
C1-Cs alkyl group; where the electron withdrawihg group is selected from halo, cyano (-CN),

haloalkyl, carboxamide, nitro, aldehydo (-CHO), keto (-COR™, alkenyl, alkynyl, quaternary
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WD 2004/ 087075 PCT/ US2004/ 009667 ami no

(-N ROR21R~"), jester (- COOR20), amide (- CC]\IHZ)

mono- substituted am de (- CONHR20), disubst'ituted
WQ#P‘H@*‘(”CO\IRlezZ) N- connect ed anmi de PCT/US2004/009667

(- NH2- C( =0) - R20) rmno substituted N-connected am de

spbstituted N-connected am de
mmq(ﬁ%‘%< e OO et S ONblt Fr e itisaied amide (-

CONHI, ﬁi“%“@iﬂ%d?%%&@é‘%?%%“‘%? e URE o),

monoMubsmnEdﬁ‘édomlathdn aaidedeNHR*NBRARZR S (drib a2 N-connected amide

R g

connefc&(i'smfgh\ﬂﬂ'ﬁaé (IQH'R“S&@@S);N P 1 RedstimdeaGs %gnr%t%d s%‘éman"i’iﬁg -

are i npdependent| elected froma

NR? &r fﬁ(D‘O)ﬁR - STdhoe (S(00YEH)c sulgranate, (S6+0BORY) @fatplmnyn

S-SR B NP CORB I er SRR S where

R, REh BHFet %%d@g&ﬁﬂiﬁ@y\’sélgcte&ﬁ@% C{-0; AMS1 MBS, 'aQEB,-C?otheterocychc

| east one of R50 and R52 is an el ectron w thdraw n
groupy Podifo3-Cof TYDBPUP.Prefiablses €i-6i, albyi@r@rp nmore of the
[Olﬂlifhefﬂ%negl ﬁ%ncgtrlpa%{] g’ne ?Sf BeP gé?g E.% gt%%e ec}:rf)r? tv\gtrl?drawmg

erS|bn one
groupl. dploae eetsioy, 4 1edst 61RAFR b @n@ IR¢@isnRYEdadH |w1thﬁfa&xlriﬁg group.
3[40104] I n anot her version of nitrobenzene poxi ¢
10103] ¢ tIp\pae ypision; ere gyRRIgiof therbien e gaskons b FﬁafeP it akstyro

Y A e

groupdescri bed in any of the ver si ons above. In one
rsion, at l.eas o R51,. R52 nd R53 is a

101040 TR el Yerrioy by Yn%lwwgiﬁssfhs YPRED aptivag has the
formmgh ectron w t hdraw ng group In one version, one or

nore of the phenyl ring carbons is replaced with a

hetero atom In one ver$pon, one of the carbon ring

atons if replaced by a nijrogen to give a pyridyl

group. Linking GRgup (L Lf present in the

protected anti-neopl as ' Brie | i nki ng group, L,

i nks the hypoxia act|jvator 4o the ant| -neopl astic

agent. That is, the pr j

has the fornul aggdyp-

PCT/ US2004/ 009667

D 204/ 087075

NO,

[0105] In this version of the nitrobenzene, Ry, Rs, Rsp , Rs1, Rs2 . and Rsy are as described
in any of the versions above. In one version, at least one of Rsg, Rs1, Rs>, and Ryz isan
electron withdrawing group. In one version, Rs; is an electron withdrawing group. In one
version, one or more of the phenyl ring carbons is replaced with a hetero atom. In one

version, one of the carbon ring atomns if replaced by a nitrogen to give a pyridyl group.

Linking Group (L)
[0106] If present in the protected anti-neoplastic agent, the Imkmg group, L, links the

hypoxia activator to the anti-neoplastic agent. That is, the protected anti-neoplastic agent has
the formula Hyp-L-N.
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[0107] Cenerally, the linking group is a group that is
capabl e of being cleaved fromthe hypoxic act i vat or
on reduction of the hypoxic activator yielding a
WQ@’G%’P&@H‘ neopl astic agent that is either itseiT/US2004/009667
neopl asti c agent or through rearrangerrent
01078 e QA ther ..chem c .nodi ields a
1{1 72eop€$‘a52 Fg&lgéle n% Clisfalggmgax F’E@’aglﬁé%%ﬁ ed from the
ypoxit swinaier Hpcbmredtldfti(ﬁl cﬁah@l‘!i e eﬁ:ﬂ‘}ﬁtof Iy 'zgﬁl%ﬁﬂfe
age t(ﬁg@rad ti on of the rmdlfl ed neopl agtl C agents ﬁn@&ﬁastlc
gen ﬁfg“SF {orheoploatiaagent puiraugh reaypogémenicddgvatiton, or other

chemlkglgxﬁnﬁi%&{ﬁroﬁ'}felgeeﬁ(ﬁé(ﬁﬁ]astl&%geﬁt §5é0?§ %{?gﬁﬁﬁga?e &cg{gggplgpwhere in

this P@}ellljuqﬁ sethcteatrangemen3ané degla@ationa 81 &@Sﬁdﬁ&ﬁw‘o?la@ﬁé g%f:nts
tail below. In the fornmula J " X-

IBSUIUgg ,ﬁ{?ﬂbﬂe‘c}‘ﬁge froy he hyRPEGACH YOOI Nt of at t achment of

0108K TR0k Al E‘&Ht Y ~hand_ony Lhe, Y

[0108K oug é;ﬁeéagﬁ’?ﬁhn‘é o %lg}’c%%pq ?% AR thgng ol oup twhere X
is an onpretal geop aadtY & Ea:gnan&r gréh;ﬁsaidzﬁcnb[e@ 198ord Het&0Below. In the

of t oIIo ng et her ) or
formulf R R e Oy g S gm&mb@wséqepomfmmof
X to thé h)%ﬁamc\&b@faﬁoﬂdiﬁ tHEWM% ﬁ(} bid Qb IEYegaJo ]{) gl%c;})gsﬂ%f: %?151 o eﬁgtchment

hﬁ oup i ndi cate e pol nt of

of the y%@%i’ the apti-acenlasicdigente wavy I|ne on th e right hand
side of the X group indicate the point of attachnent
to the Y group. [0110] In one version, R6 is
unsubinGruh}ed al kyl or al kyl substituted with one or

' 0109 e heterogﬁom contai ning groups; and R7 is

[ ]hy WFeiirsiRth Sl o hecfolpwing edrer &K Kydr asanak@m)@aq)s
with one or nore heteroatom containing ggo [0111]
In one version, R6 is unsubstituted G -Cjo aI
Cl-Cs al kyb&u(g%tuted with one or noje heteroatom
cont ai ni ng groups, and KBY is hydfoged; Msst i t ut ed
Cl-GOalkyl or G- Co alkyl substituted with one or
nor e het eroat om cont ai ni ng groups, whererfor both R6
and R7 the [Q&Eteroatom containing grQups contain one
or nore of hydroxyl, ether, thiol, i oet her,

- where ﬁmspIWaw iline @nttir lefiduhifl Gidede thesy |gfcﬁijbﬂnd1§ét€ f&fé'}ﬁcﬁnﬁﬁ*a@cachment to

f oni chm_Eg ester, sulfenam de, sulfonani de,

the hﬂ; LRIFER R thy w R Hige o therighe hand sifle of e fegroup imdieate the

pomtoﬁhﬁkﬁghﬁgﬁﬂolfﬁéq no, halo, and cyano; preferably
hydr oxyl , ther liol, thioether, carboxylic acid,

- [0110] . Jnwss ypnsmna&; i ls:aubstmﬁsdl alicy] c&ﬂill@b& subsﬂﬂlt@&h&'tﬁ%ne B?h%re

hal o, and In one version

C
heteroagérgslu Niaining draups: a@% 7 1 Wogeg,lunsubstltuted alkyl or alkyl substituted

with one or more heteroatom containing groups.
| [0111] In one version, Rg is unsubstituted Cy-Cyp alkyl or C1-Cyg alkyl substituted with one
- or more heteroatom containing groups, and Ry is hydrogen, unsubstituted C;-Cyg alkyl or Cy-
Cioalkyl substituted with one or more heteroatom containing groups, where for both Rg and
- Ry the heteroatom containing groups contain one or more of hydroxyl, ether, thiol, thioether,
sulfinic ester sulfoxide, sulfone, sulfonic acid, sulfonic acid ester, sulfenamide, sulfonamide,
- carboxylic acid, carboxylic acid sal, ester, amide , aldehydo, keto, amino, halo, and cyano;
preferably hydroxyl, ether, thiol, thioether, carboxylic acid, carboxylic acid salt, ester, amidc ,
_ aldehydo, If;eto, amino, halo, and cyano. In one version, Rg is unsubstituted Cy-Cyp alkyl.
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WD 2004/ 087075 PCT/ US2(104/ 009667 [0112] In one

version, R6 is ynsubstltut ed C1-C3 al kyl or, C1-C3

al kyl substitutéd with one or nore heteroatom
WeSHMHABHI7Ag groups, and R7 is hydrogen, unsubsPCTAS294/009667

Cl1-C3 al kyl or Cl1-C3 alkyl substituted with one or

?gore heteroatom cont ai ni ng _grou where for both

[011Z4n glorene VieRsaomh & &% witbyh t@!@% aﬁgi g% Gups au%]rﬁuhﬁfﬁ“"@ﬁ aith one or
rs

mor Y B U E B, SR i By BRI g

a]ky1$ubs‘tmute¢ withictie @8 tiere heterbitomasvintiéning gfcfupm awhete for both Rg and Ry

car boxylic acid, carboxylic acid s est er, am.de. ,
the heferpg Sontﬁlg%n(g gropps F8NtafANS or Fpge e oxy ti)loether,
sulfifly Qit&x ¥tﬁ1fox%§é" %Ifon% héu‘i’i*omcta%ido %lhﬁ%c a&@Eﬁfl’xﬁhfegaxﬁ ledsulfonamide,
~ carboxylic acid salt, ester, e , aldehydo, keto,
carbaxplinacid harboxyhn dcldysain@stct rmmdﬁa, aldelgidoketdRamim, halo, and cyano

e R S i R s B4 0 5 amite

 aldetiydo G2t lakidho, haléDadd dyah8 dmVbileR eRiGh, | 1?@;[5%17&&15@& QA kyl.

cont ai ni ng groups sél ected from hydroxyl, eth
[0113]hi onemﬁ:rsm Res hystidgennins Resis ansubstitufash 6 alk}dl dr §he; alkyl

aci d fonjc acid ester u
subsiiept SR onREor Shor? HeseFhlofn EiiniSE e oL PR . other,
_thiol @Bioether, 3HMR esth Gl eide, JBbAs, sulBRIP Beid Al BricAOM &¥ANO;
preferably hydroxyl ether, thiol, thioether,
Slﬂfemlééwlfpewa@marb%hb@&gu qaghozzlielacidiselt, estsr, @mideyraldrliydo, keto,

aminf) IBETUAE oy, et RID RyaidRy R egn i ko Bl G0°
carbdxyHe agdrsalqresmnauﬁ&et J dlgdhedo, Keilo, @i@n@hkml anc[ @hﬁ&] In one

ersion, unsubtJtu Cl-C3 al .and R7 is
10114 i Fbrretiron s WS kS Cofocalig eyt is frrosn armehstinted

C-CY¥ @lon R6 is nethyl and R7 is hydrogen. [0117] Y
C%r Generally Y maybe any group such that upon
10115}e dhmlledﬁrmn Haes wyspbstitated 5105 wiityd and Reisrydidgee dr unsubstituted
©.-C glli neopl astic agent released is cytotoxic or the
74 t‘sased nodi fied anti-neoplastic agent undergoes
[0116]8611‘:[(&1&9)%@6& R GCAEMIRIHIOR, 9hy@obes. chemi cal
transformation to yreld a cytotoxic agent. [0118] In
[011n e F\fErpyporenerglly ¥ mayrheuny erquptsseh thatupon rededtianref Wiethypoxic
.acuv%lﬁéﬁé ’rmc%frigd ?ﬁ‘fgfer lats%%%egl‘ru] eglgla%%hnﬂ éf%ox%éjgrsf%l Eegéaggd }Mohﬂied
anti-neepstinagént sndefgoes Fesapganhant Q1d g;raﬁ@lr@ or; otlididhémgal fansformation
'e3:1_4' o a -(CH2)"- chain with n=1-4 substituted with
to yidtha cyigtoxipegthet er oat om cont ai ni ng groups sel ect ed
ro ' 0 f :
(0L PR BRI, ¥ dEm Sl bt (DR BRAR g 1,1 4 (CH- hot
with pel é sebﬂ&utﬁd suihfonn ammbes heﬂeﬂoﬁmnmnmhewng ardupx yihione aézisﬂbn Yisan

TR 8 i AT bt i
or m&r@ h@ieroatt&h %@ﬁtgﬁﬁn g‘&@iﬁﬁ%b&:{eﬁ g&%&dﬁﬂib&ﬁé’lj } olaﬁﬁd%ther sulfinic

ester, ahino; hal o, and
ester@a&pmde siilfone, sulfomc ac1d sulfomc acid ester, sulfenamide, sulfonarmde

carboxylic acid, carboxylic acid salt, ester, amide , aldehydo, keto, amino, halo, and cyano;
preferably hydroxyl, ether, thiol, thioether, carboxylic acid, carboxylic acid salt, ester, amide,
aldehydo, keto, amino, halo, and cyano.

[0119] In one version, X is the ether group X1 and Y is -(CR°R%)- where R® and R® are

- independently hydrogen, unsubstituted Ci-C; alkyl, or C;-Cs alkyl substituted with one or
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[0119] In one version, X is the ether group XI and Y

is -(CR Rd) - "V\,h'ekre Rand Rd are independentl.y

hydr ogen, unsubstituted C1-C3 al kyl, or Cl-€3 al kyl
W%é‘ﬂ’éf"??"&i ed with one or 32 WD 2004/ 087075  PCT/US2004/609667

PCT/ US2004/ 009667 nore of hydroxyl, ether, thiol,
sul foxi de, sul fone,

t Jai r f.iNi,C ter .
“:’:"s?lg PPERREL eBl oL o dRorChilamiy cuet vlonad. e sbfonic acid
sulfosig labidreatet, dal foreatiBO Xyitbnaal i LA 33l
alfores Ial ey t,gag@g{?ngﬁ%{i, c%g%%ﬂlﬁi% %cdd E;alt, ester,

! ﬁr , alrél1t ]
- amt %y%l ?}}ydlailr %@&BF@A hﬁWﬁ-‘@ﬁ(?}!’@OBﬂ!ﬂﬁﬂb]j{ hydrbxylt di’th@:?ﬂ’ﬁmg[ thioether,
Yo Qxylic.aci al.t, ester, amde ,

ot a4 G Sk ooyl pbionilo, an oy
In ong wersionnX aid &hate ¥s dsseribed MAR6 bR nieAcd LRI Phd fiached to the anti-

Sent %ncg.a{i% Y is attached to the anti- neoplastic
neop ﬁgl&ﬂne% VA2 P oxg88ngira hyidrexsih gy thegamtiveoplastidegent; i.e., the

@8d A [ S -S| rotecte
P I neon ot R BENes e Comll STBasthe group mio-
(CH2 @SN, defechermtantbpas@e af &t s MO Wher e t he

nt,i - neopl astj.c ent Nis_ N-COH [0120] In one

[01203 e |’Ig °8h Y&%"Psiﬂﬁ@g é’ﬂﬁ’é BT %‘P@Gbaf)dl‘fé% d(GHz'l)'s In(o@e@prsion] K is the
ether @@p Y& ¥ i9M(CP) SinltWeis ABLORY JHRURX] e%opgsegc;g?;p%@% aygen of

b and Y is attached to the anti-neoplastt .
2 hydsoxylgaupin the ahj-deaplastic ggentpi.¢.nithe peotediéd amtieRPpRSti¢ Sgent includes

forn QA orohn Sad i r ot ed _anti-neopl astic agent ]
atom ngt?f 8151[3 g%d ]?a&:}ﬁ%g’é‘%ﬁ‘ lb@p&%ﬂ@r&g Whase theramtitneoplastic agent
Nis NeypHO (CH2)-O- N, where the anti-neoplastic agent N

0121} In one version, X is the acetal group

js N -OH . ]
[012110 In, aRe Nersign,oh is the atssaligronped? @8d §isah kigibubstituted @L0, Alkylene
] - | .n.spbstituted with one or nore
chain G 40 E PR VEKS B0 SRLRIRY B3k ohe b gy @pmrpomiRinisg eroups.

et er oat
In onetveesien 6 ilthgacetyd gidpalmand Vs atussas st tut s hai
Tolls %l\?'k%l e e.ch% or, a_C3-C4 al kyl ene chai Eg;%%é@?n%ggmma
374 G D R PUbsE ke d it pemeoRprsditapaipmgoghinins groepesd attd
from. Hydeimyh eheR thib), (&b he Lpsther asulfinic ..o o .
es?jg]r:’fr “sul'f oxi de,Jgg%ﬁ' ?%ﬁiéf,z' 4 ’%‘%ﬁ‘&l i e 5\1]1?%? geid, sulfonic

acid estgr, aﬂ@g ide, snifoanide] cleboxsliiclaoligsartexyliacionit! dterahide
al dehydo, keto,

r i jd salt, ester, _.am de,
aldehy 38R U o Bl w3 Clone S REata? Bifrotvl, by ol icvror,
carbozyhic atid, daftcastibatid salg a&RE%Y;I ' C ' cid,
bonSAlt. ester, amde . al Eabe , ARG RO H e oS bl anc.
one Y5, £ 15 theqsatal goup 88, Yis s desoribatataly ofieipevidus Snteices,

Y B S B G A e o

neoplastic zaoge e othegnorefd entBhedtladii bBR iAlhdes hﬁ?ﬂﬁ'tﬁﬁlﬁm& Hyp-O-

(substiﬁﬂ%ft; i.e., the Er ot ected anti - neopl astic agen
Gdwsubsited e Corliiens MR-, Whubdhd antiteodphstic agent N is

CN’-NRmnsubstituted C3-C4 al kyl ene )-NR-N, where the

anti-neoplastic agent Nis N-NRR . [0122] Yis C3

al kyl ene: In one version, Xis the acetal group X2 and

Y i5 e QRERE) - (CRgRN) - (CHZ) -, where Re, R Ry, and Rn
[9122]harié'si %@5@#&% R PYe Fpeipnge s thensebgroupXadndiY: S3(CR°RY)-
(CRER™)~(CHy)-, where R®, RY RE and R" are independently hydrogen, unsubstituted C;-Cs

- alkyl, or C;-Cs alkyl substituted with one or more of hydroxyl, ether, thiol, thioether, sulfinic

ester, sulfoxide, sulfone, sulfonic acid, sulfonic acid ester, sulfenamide, sulfonamide,
carboxylic acid, carboxylic acid salt, ester, amide , aldehydo, keto, amino, halo, and cyano;

preferably hydroxyl, ether, thiol, thioether, carboxylic acid, carBoXylic acid salt, ester, amide ,
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al kyl, or CI-C3 alkyl substituted with one or nore of

hydr oxyl, ether; thiol, thioether, sulfurlc ester,

sul foxi de, sul fone, sulfonic acid, sulfonic acid
wegerg70sul f enam de, sul fonam de, carboxylic &cTas2004/009667

carboxylic acid salt, ester, am de, aldehydo, keto,

d cyano; preferabl Jydroxyl, ether,
aldeifp o, R Ry @B I PR e, R A B P toeibar éan form an

=0 £ " 4/ -
| PC'F; b%%%‘},% ggleg@al BN S RS BRI tolcen foether gap form an =0

grougiyign o(CRER" b me-CG(e)-silorone Rersmnd RF%ﬁmd B.k-ﬁa ntd@gﬁtd&ﬁﬁly Scdted from -H

and HERTLY Bire Rods b it iy é‘gﬁ Habong HWSIPBfR?’% #il &re"
mde;@h@éi@Fg,fv seleSied o ORI add -O-Ri - WHdd Ri i é‘lu{ﬂs%@ﬁtu &1.00 aJ(ﬁF In one

are i ndependently sel ecte rom
versigih et i the ageal ET(B!D@SZ,IY intasdn @by Ghthavérgions ﬂescnhai inehsperious

. Sente% are ﬂﬁnglra al'P IS ! d Ei? g‘?@ l %&OS& glgi}lﬁsg%}{ 55%?%‘5'}# ?adthe gﬁ:rogcn of

an anviee groap ,m ﬁelaﬁtxldéﬁplaﬁﬁi #lenh 8\ Phefotedted Snifedpladhil \ﬁgéHt includes
the previous sentences in

ehé ver sions descri bed 1n
has t ffB‘é'F‘ p Aptisubstitpted cprgmaubsmmuc;-& pliglene )}-NR-N’, where the anti-

neOpBEEd tm;f@gent via the nitrogen of an am ne
_ grou |nt e anti - neopl astic agent; i.e., the

pr ot ect ed antl -neopl asti c agent includes has the
substituted or unsubstituted C3-C4
["Iﬁah kb P ﬁ‘é‘wf igire: &POHW@S@“{ Kds thewretalgopp X2and Saxge(ﬁR"R )-
(CRgR‘l") (F’R"WH:% OdKe3k RYI BT ﬁ‘ﬂc}@‘ka L& ?C% aslc%};%n& hyEt‘ogen

he acetal group X2’ an

unsul(s@p@ﬂq(;id chn,d :)Il( CHD) alkyhvbhdssttuiel, vnEi ?ne;@'tmcglh af Badroryldeer,
nde en stitute

thiol 'ﬁ“é SYfEC eser. gp é’r‘d%%fi&?ﬁl‘% grienicagig, sylfenis racrﬁirﬂS‘@r of
sdfeﬁ@ﬂﬂ@&ﬁlf@na@hﬂ@ fcarbok?h@émdtcréi%%rh@émd S J% e ea'idehjfdo keto,

. squOX|de sulfone sul foni c aci d, oni ¢ aci
aming dyalgy, and Wﬁ@f&ﬁfﬁi@( hmtﬁn%thﬂdduolcﬁm@dney,l Oadncaglldacld

7 carbo%?rl]'ir.bé})fc.y ltﬁll F&&J ?C%l taid.ﬁ%% és]z’g;?%?ne h@l‘a ?r(a)n% t topversi@g Re

cYano

and R mken;ogmemmerm af &Chgov h; ice. a(xu:mﬂRf) @@fdzwlmqme%ﬁm R¥and
salt, ester, am de al de ket o, am no, hal o, and

m@éﬂ%ﬁh fapoem A8 =0 8FP“PRb€ a{ﬁfB E#) tSaQé(H) tbg:e:nehf@rsu:tnaRJ and R¥
f;
taleen t@{éﬂﬁe@e&rﬁrﬁrgﬁ% 5}5@? a1<en foge her @gn% 3r11e K Smlb p I and R are

ver si on, Rg and

indepgrdsafly seplecéed ﬁm@eﬁﬂm -0-RS \n*hé‘(e@'-xs -H or aiebstined 0)-CsRlkyl. In

one vERprit gn W Gie lBendenys SilectGbRamoR, amdcOaha whered s -Hor
unsubstitheide gien Eildj/l sgl cﬁfétx%gm&{ Rhad ke i f)en&’gﬂﬁg ‘Eel&ﬁe& froréa -H and

or unsubstltut ed C1-C5 al’ kyl. Tn one“versi
-O-R'pwhege & pm@@;@m@@bmmtecé é]i;e@i adklylf fipome Hrﬂtmi X s1Re aceaﬂ@ir@lp X2,

.uns st ted C1-C5 al kyl. In one
Yis a§ er %@o ﬁ%ﬁ?f% 1?%* Wﬂ%ﬁ‘éﬁ’a’éﬁ 83 r’§%‘-f iBdbemragraph. apd Y is
attachad th the AnfRneopiigicRgBit ¥i8 tirehhiRs eﬂmﬁt%{u{%grs%%%%m@am

al kyl In one version, X is t e ace
agentyee. the Bigjectst anfisepplastioagentisasche foeculaHyhe-@Euiestitaed or

unsub§§tﬂ£e%"%g% ﬁ%{l@nee) r][%g\ysr' re%ﬁgnd’g;ﬂpl @W%é%aCh g tOQhRQ

ant
group in the anti -neopl astic

[0124] Yis Cy alkylene substituted with one chain hetero group: In one version, X is the
acetal group X2 and Y is -(CR°R)-R™(CR'RN)-(CH,)-, where R®, RE, RE, R", R}, and R” are as
previously defined above and R™ is selected from —O-, -S-, -5(=0),., -S(=O}O-, and '—NR”—, :
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agent; i.e., the protected anti-neopl astic agent has
the fornmula Hyp-O (substituted or unsubstituted C3-C4
al kylene )-NR-N /! where the anti-neoplastic agent Nis
WOROGINEEI07S [ 0124] Yis C4 al kyl ene substituted weChasn@4/009667
chain hetero group In one version, X is the acetal
%e p X2 and IS - gReRf - Rm 'Rk*%-(CHZ)-, wher e
where 915Rﬁleq§dfmm—@(—0) d @a(c@ﬂ%R pHe\Celslakylief Co€ab alkyl

substlﬁ%?\[\gi)ﬂ%&qe & rgbx%ﬁ%% oea‘ft%ﬁ% grag%éec?(fé@m hydroxyl, ether,

thiol, fﬁ(‘d&ﬂldﬁ&ﬁlﬁixﬁ@@ﬁ&ﬁﬁzlfoﬂlﬁ[ Sulfdae, dubfonk) R, eElfddiOMid ester,
C(=0) NR31 R32, -H Cl - CIOaIkyI or Cl-do

Sulfeﬂamlé?b Suﬁ{é&%ﬂ% 6T ‘a‘ilﬂ}sﬁtﬁﬁld@ﬁfﬁb@fﬂwﬁ Jait esteyattaige , aldehydo, keto,
C [ I

aminc B PUBSS A RERSE LTV LM, o800,

carboxslikfaoidi salt pestat, arside ame}qdapkao LB, hae)|ahé Bedrod Where R* and R*

RN LT N S A S I
t
heteroﬁﬁéﬁﬂébntaﬁﬁiﬁé %f(ﬁ%sysec o b% hYCﬁ'BkﬁaCthE]{] bt ﬂﬁ@tﬁ’e@ Qﬂgxgc ester,

car boxyl i ¢ acl Ic ac éster,
sulfoxidegaifi{one, sukfetis acaimalrlfqmmahd)c:stan shlﬁspammie b\ﬂﬁmamﬁ?ﬁ:l cabdxyhc

e _.i.ndependent from Clo
acid, qastogy %ﬁlﬂﬁﬂg SR RIEACLTUR MRR R o R S
hydro2AétBrNhing], IRHRS, caftRkehié 89 LB:HUE LU AL, 8P %Emde , aldehydo,
thi ol thloether sul finic ester, ° sul foxide, sul fone,

keto, amine,dwi% 2 F¥EnOs Ul f oni ¢ aci d ester, sul fenanmi de,
sul fonam de, carboxylic acid, car boxyl ic acid salt,
ester, am de , al dehydo, keto, am no, hal o, and cyano;

[0125pr d’f@nﬂiﬂuya dblypdreldase Sioapr In bhé Sérsiohlihe et H8Lp is chosen such
carbo ic acid, carboxylic acid salt, ester, am de,

that thg ti-neoplpsticagenbrelqrspduponiadesfisn of ﬂ{edmg}wrachva’mr is
conveﬁé?:[‘g%%a g@lle%ec o gg(ﬁ&st%ﬁ%?%@ﬁ atgéét}‘h Br sdrﬁe ?Rﬁ g\ﬁgﬁ‘%{tﬁ% of tillSnti-
neoplastit hgaméopl @wtviecsiag et degh@&maebcum by mesimabdieataodegtddetion with

- i C ti,vator is nverte rel eas |ntothe
o bate R B Heendin GbREG Rt OBl atednGoamihabogt3d ghgonds.
In onedRidion, LS BE@EdAHEN JBARS by hAnBRGleMBirde@thdalibtl ®ith a half life of

degradatl on occurs by a uni nol ecul ar "degradation with

unimolechlgr segregaiion pf befivael et 85 sceqpdsgad Rbant (5fse¢1mdwee n
101265 BB SRAEN AR FP dhe BN ARG nerms PRt

: denvad@bﬁﬂﬁhh@ﬂeﬂplhdﬁc&g&ﬁhé déliveedafot o AABhesitdloBhiypoxic reduction of
e gation_of between about 0.5 seconds and about
the prgt%c(g;gqe]

dd-ngoplashp aﬁ‘?’ilt:th‘ﬁf glsa & apeandigdissee. vErspamrdiecause the

modiﬂg? ﬁ?ﬁgﬁs%t i pdg@r?tltrlafé dulﬁ‘gg%gf& }/ﬁcgugg t V\éﬁr?gg?me to

diffuse foesusiotrading tikgnp dmfoee it dégl@tiﬂ:sﬁﬁ rélbasettheanii-néplistid agent or active
asti.c agent, but also in surrounding tissue. '

deﬁva’%ﬂ‘% ‘Ié‘,ftg @E‘!‘é‘e%ﬁsé‘ﬁ@ée‘fthe nodi f i ed anti - neopl astic
[0127ﬁgﬁ{‘{>ner @él@%ﬁ?%e#ﬁ?%rsnﬁlo l’i’clﬁPF:f% Bae AR -C-RY LR AT where

use ti ssue before It
Ry is degiisabstituted of edlgtiated 191 @*Heter@fﬁ?pﬁrﬂﬁﬁ | ;o 20EPdndr group
active derivative of the anti-neoplastic agent.
attaching the Ry group to the X group in the linker, and Ry5 is a bond or group attaching the -

R group to the anti-neoplastic agent.
[0128] In one version, X is the ether group and Y has the formula
ARy Ry 1__“R12"'”" with Ry, Ry1, and Ry2 as described in any of the versions in this

section.
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[0127] In one del ayed rel ease version, Y has the
formula f"V L' RIO-R11-R12nti where R11l-is an
unsubstituted or substituted aryl or heteroaryl group,
WOR41087085 bond or group attaching the RI| gr oPQIAUS2008@09667
X group in the linker, and R12 is a bond or group
:ittachi n% the Rl group to the anti-neoplastic agent.
1012910 168xer3ly, Bniecapdresin upsukstiaedis substigttedrolipt hatetoaryharoup, and

| R12 .as
the aiy {5 RO Peronb By Btk BF gy B b o g S
[013000 FRoapRS Bf)ﬁﬁed’ﬁﬂg HERHAhAAAH6F: uded 12dhd<Iai aferldi Vimited to

tﬁlﬂ can._.be a ?ubstltut ed or substituted aryl or
naphthl, gpiggling org‘F%]Hbm WAd the aryl or heteroaryl group
r ]
O R B Cor SR er i Gt o BB P s ing 5
mernbagd fomatiedng wydtere but are not linmited to napht hyI
uinoline or i oqulno in 01 n one version,

10132} e Fusfy B Phin et o e skt BBy e oot Ruo
-~ and
end R B0ups milp FORE 0 B AR, P o R R Toubet il glolo 805 e
attachedand daat Wﬂl QH@M sliminatibe oRite Rianod RixZrgup ﬂB onayersion, the aryl or

|1 h bstit t
heter Bl 5 B8 sRiye i il e Rk DiehiiiiRan, or i i nat i on
[0133)f ThRee RéBioa) the34BstiBked BSA of Ret&d8ryY %fo‘hF)QQ subfshﬁteﬂrwﬁlth 8fe or

het eroaryl group i s any aﬁrup that w | wl,6 or
more groppg pek ﬁ@t%gfpmrﬁn qlestrgwithdrasying gequpi %ubstltuk@ or unsubstituted and

SubStﬁl&’tQﬁBfﬁﬂéhﬁ&t@édlalk%{a heteroaryl group is substituted

oups selected froman el ectron

{0134} tThamawenipng thewpbstisutbs tiyl bt Bderofryll pEouipSé sdbsfiwebdagich one or
substi t,ut ed . or uniubstltuted al koxy. [0134] In one

more graups syected, fom analecirgn avithdrapying RN ‘éﬁlsé‘hﬁt}ﬂlte@ Cotls allgl,

b t t. i Al ore |
TS LS BRI, RS, U RURRLT LA A
substigitpd @lﬂqrmraiik@bf a6 substityked witls ol o1 mutegﬂo@]s-s%ctaﬂ tﬁonycther (-

- R R R} G- spas st e A Sieigied spries LRRCRE),
cycllcg(EpMJBylsﬁhﬁﬁ 1BidlaZdIATCEL E&Klﬁ(\%ergﬁ%@ mofhbiifb, &h.lng), thioether -

nono- substltuted am no |-sus tuted am no

(SR’”@,-tNrm ke sarboRipecidd-COOSDatskeyILRB.); ida £ SIGNEL)Omogo-

r 20 2] t hi oet her -

s B ARSI, RN B Dbk b e
NHg-C(ﬂI@Q)mommﬁemﬁteﬂi@\lb&)necﬁ& @ﬁndé@NﬂRZf JQ)‘(=®©)~RFH) (Hsubstitated

é): ‘ di lipst it ut %j am de (- CONR2j R 2
N-cm}&eef&ﬂ AR R eSOyl @2@9 mfﬂ&ﬁ@ld?dﬂgﬂaﬁ(ﬁ@h-R )

Mubanaea b ' -

monoN_ ek nec?\ggo iy %8 s lf(%@% -@70 i Kiﬁ%%ﬁ{}#é% (i\I connected
sulforsmiifio (AR UB (S (N0, RE SO EpIREE) (-S (-0)20}1) sulphonate (S(—0)20R2°)
sulphonyl (S(=0),R*), sulphixy (S(=0)OH), sulphinate (S(=0)OR™), sulphinyl (SE0)R),
phosphonooxy (OP(=0)(OH),), phosphate (OP(=0)(OR*),), and sulfonamide (-S(=0);NH,,
-S(=O),NHR™, or -S(=0);NR*'R*), where R¥, R?!, and R? are independently selected
from a Cy-Cs alkyl group, a C3-Cy heterocyclic group, or a Cs-Cyg aryl group, preferably a
- C1-Cs alkyl group; and where the electron withdrawing group is selected from halo, cyano (-
CN), haloalkyl, carboxamide, nitro, aldehydo (-CHO), keto (-COR™), alkenyl, alkynyl,
quaternary amino (-N'R¥R*R%), ester ((COOR?), amide (-CONH_), mono-substituted
amide (-CONHR™), disubstituted amide (-CONR>R*), N-connected amide (-NH,-C(=0)-
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nono- substituted N-connected sul fonam de
(-NHR21- S(=0 2-R2), disubstituted N-connected
sul fonam de (-NR21R22-S(=0) 2- R20), sul pho%y
WQBHEEPEH) , sul phonate (S(=0) 20R20),  sul phaNyA/US2004/009667
(S(=0 2R20), sul phiy (S( =0) OH), sul phinate

R% X Engg? dzl)qz%.ﬁ Ige?%ad? Sg%(%@%gjﬁ)pglg&gs%ﬁed N-connected

idsGNRARE = =
arr;l cs(&é%g) ZNRZG?%% %%Eﬂg&%doﬂl%%&lﬂgﬁiﬁ g{ 0)9_~R %, mono-
substitgier NeGrmmentads n@md@dc- e R, diskytingedMpsonsected

e e Pk BobyRos? bof Rl B Dror™),
sulphessd (BFEERA); dd &Wf(ﬁtgmﬁd@(@(ﬂ:@)zﬁﬁk eg(@zﬁmm ha!_ gg rP)) aNRlezz ,

where?ﬂ%?%l(ax‘ggg& aJ(ehal oalncll(%{th@;@{:tgg g;%gymglt Cg Iafjéggﬂl?llpgﬂ ¢3-Ca
t CONH2
e T £t eazR%Qn?ru‘% 5‘%@%)%%2% P ea

[0135h vilni eng v@@aﬁgﬁhﬁ@ﬂ)stmﬁé hedieagdoai %2 6:( rsuﬁgstﬁﬁte@)mlﬁ%ne or
more M}(O)HZOO%E%%) elgcal, %80%;}?%@2( }##RZW(-),GN . ~CHs, —

CFﬁ’ﬁ%%ﬁﬁEé%E&%ﬁ’%%ﬁQﬁﬁ?“ﬁﬂ@ B RRegRet )

carboxamide {-C(FQINES, DRI sarl-C6r éR“) where R?, and R? are

mdepéndwgﬁs;e;ﬁ %g%o%%&ﬁ@ :Léggsttgal_, Lt Con g;tc el %t g?fgup, or a C3-Cyy

mvlgl(ouﬁ(pfﬁb%tﬁacwgmﬁ#] Surl. S( 0)20R2) sul phony!|
0136f O 2R20 and su onam de (-S(=0) 2NH2,
[ SExgpp mon%rchgbammmm); thapinay be R, inBRde bangde not

hrrute&)zgﬁfd? p@@%%ﬁi eaﬁltdl rr el%é{lldﬁ?poc% c*e@;()@%grgpg,q the
point @raﬁa@mqm ef the &bieyoﬁylcgl:o toﬁthk Rhy BHORP. ord;lﬁﬂs:ﬁl‘r erx‘xef%ﬁlg be at any

substitute yl “or heteroar grou
ring alfff 3 ’l('}?‘ih Rt eIy B ﬁ@a‘?@% aprsthetoni albuhr eliroinetion of the
Rm andqt(p m&fps -CN -OCH3, -NO2, -NH2, -NHR20, NR20R21,
- - CH3, ‘CF3, -CHF2, -- CH2F, -sul fam de (-S(=0) 2NH2,
[0137] Py ANFRE0 Rm:san@@aasauwbsnmte@m@mmm an
C(=0) NR20R21) ; vvhere R20,

H .-
+ nsubdindiet ) S oie R i itq VPreian dbr b Reswbirazdes S@bSIawted
phenylgnediich the 83 3R H %{ﬂﬁ%@ ‘é%qh'oﬁ?thg ro? Fra t& Ea eéci?%( Y %r the
0} ] anp €s

£ ]group, preferably a al kyl group

OIMYgt npnocyclic heteroaryl groups that may be used

: include but are not limted to pyridyl, pyridazinyl,
I nRaL\_L, nonocycl i c heteroaryl groups,

and pyrim dinyl .

the point of ffent of the het e%ryl gr e to

t he RIBR;sa 12 gyoups may generally be>at—a ring
atom to whi bstituent group may Nached and
that will al ¥-pat i on %f t h8rRit RE2—Ry
‘groups. [O =4 one version, RLl is a bstituted

or substiRygted aryl, particul ar| y an ituted or
substituted phenyk. In one version, RLV i
unsubstituted or substituted 1 Riznn

[0138] In one version, Rys-Ryg are independently selected from an electron withdrawing

group, unsubstituted C1-Ce alkyl, substituted C;-Cg alkyl, unsubstituted C;-Cy alkoxy, and
substituted C;-Cs alkoxy; where the substituted alkyl or alkoxy are substituted with one or
more groups selected from ether (- OR2°) amino {(-NH,), mono-substituted amino (-NR*m,

d1-subst1tuted amino (-NR*'R%), cyclic Cy5 alkyla_mmo imidazolyl, C;¢ alkylplperazmyl
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phenyl in which the RIO and R12 groups are in ortho or
para to each other i.e., Y has the formula R14 Rl12w
RIB Rls R13 or 'Rlr Rea RIB "' Rio Ras nnrt.Rlo 12"~
WwWPRB8R707A one version, R13-R20 are i ndependentplCY/us2004/009667
selected froman electron withdrawi ng group,
unsubstituted Cl-C6 al kyl, substituted Cl-C6 al kyl,
morphpkind shipt (:5H)) tigpether -éSR)c/?)qu:trankk cas iy fic toidd dC@DHGGester (-

COOR i S Nonighe uperifi gt o o atbsfded amice .

CONBEEh), (N-%ﬁ(&:ted %th@(—NH\lf@(H))Jﬁaﬁbonx%ﬁgéﬁib&itﬁt&ﬂNad&ﬂ&ted amide
-substituted am no (- ‘ﬂé cyc

(N-Hg EQ(‘&?{)) RD): dwammdw-com%damjd @Nﬁé Z-SfFS@)?. R%QI) N@cmnected

o RS P S SR O S AS g

S(=00RE Hisubssugid N-co&%tsa)sulmﬂnﬂse ((-r@@"k% S(=0)-R?) sulphaxy (-
mono-substituted am de (- CONHR20), disubstituted a

S(“OézOIﬁmﬁz Gudg (S(RO L6V o swdpba @é—@)z Dlphdyy ¢823=0)0H)
oyt
T R T S
(OP(my(mﬁ%%)gx entl sx?mémﬁmms{eotozl?ﬁz T&f@@mﬂaﬁo)or -S(-0)2NR2‘R”-)
e connected sul rtonam ade (-
Wherg?‘—@@ Raé kEzuoﬁrg tsspendgnibyselecaiinam eda-G frﬂrﬁmm aCs-Cyo

heterﬁ%yfﬂgﬁgﬁg% S?) g[@ﬁﬁ)ﬁb‘ gﬂ%ﬁﬁﬁh‘ (ELS‘(? %%&;%3@, and where the

elect@ulvpﬁudxwoggnmpmqlecmﬁmmmm eyenB((XCHORADRIkyE ehydokamtide,

N I T TR e P T,
ester ? -
e T ARt ) i
amidegf-GiINR nnﬁé@%m@;cdwféo @h@bR azrrmam@?ab@ﬁﬁtedr}ybonnected
] <"‘5? oLyl RS ol
'connenymmditm@ﬂ)d,e (MQS{MﬁRaZF)Efedgﬁcl&@ﬁBasiﬁﬁnﬁd ]lql-dohﬁect?r .ﬁlgﬂraﬁﬂﬁ;de (-
- ﬁﬁ%ﬁkﬁéﬁ&ﬁw &'CQ%@@FQC‘-{SH (e R (Gm-éi
swphgﬁfagm@ %ﬁﬁ%o%%@sgﬁs‘?)%%@&%ﬁ%?&gbﬁf Spe i

- (8= 5 tHSOMNHRT, I\sireS(FFﬁ)é 5 witgee RENRED and %@k R2) ,

mdep((%h‘i’iﬁ%t '?%tfglte‘%?m Ro6y RO ISt e Canheteipishis sy, ox 2 Cs-Cio
aryl growre%ra%?a-@@ amc;npggm%ubst i tuted N-connected

[01393] . Inoorl]azé1 versmn Ry3-Ryg are independently selected from -F, -Cl, -Br, -CN, -QCH,, -
NOg, -NH;z, -NHR”, NR*R*, -CHj;, ~CF3, ~CHF,, —CH,F, sulfamide (-S(=0),NH,, -
S(=0)NHR, or -8(=0),NR™R?), carboxamide (-C(=0)NH,, -C(=0)NHRZ, or -
C(=0)NR*R*"); where R?, and R® are independently selected from a Cy-Cs alkyl group, a

- C3-Cyp beterocyclic group, or a C3-Cy aryl group, preferably a Cy-Cs alkyl group.

[0140] In one version, Ry3-Ry are independently selected from -F, -Cl, -Br, -CN, -OCHs, -
NOy, -NH;, -NHR?, -NR®R?, -CHj, ~CF3, ~CHF,, ~CELF, sulfamide (-8(=0);NH,, -

- S(=0)NHR?, or -S(=0);NR*’R™), carboxamide (-C(=0)NHj, -C(=0)NHR>, o -
C(=0)NR*’R*); where R?, and R* are independently selected from a C;-Cs alkyl group, a
C3-Coo heterocyclic group, or a C3-Cyg aryl group, preferably a Ci-Cs alkyl group; and C4-Crg
alkyl or C;—Cm alkyl substituted with one or more heteroatom containing groups, selected
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I I HR21- S(=Q) 2-1220), disubstituted N-connected
sul fonam de (-NR21R22- S(=0)2- R20), sul phgxy
(-S(=0) 20H), sul phonate (S(=0 20R20), sul ghonl
WO Zi=@EPR20), and sul fonam de (- S(=0) 2NH2, PCT/US2004/009667
-S(=0 2NHR21 or -S(=0 2NR21R22), where R20, R21, and

g\_@ | ndependent ly selected froma Cl-C6 al kyl
ﬁ"mgz byl sthey Iipoh thesthsronifianic estgh sulfxidy sulfuae, :@Zﬁomca:cyj sulfonic

acid &%& Uﬁllfeﬂélﬁfd%r %ﬂl Marfhidt] ca%xgr 15 ¥lid llL %&g %%l} Sﬁtf"f 'gmlde

version, are inde en 1

aldehydb, ketthamlnd;halo- ﬁﬂ-@,amla fmﬂﬂraﬁfjﬂ:ydr@ﬁjmwmmoeﬁbﬁ
sul fa

carb%?ﬁby%mﬁ%xmp a“ééalb)ﬁ SRR FORGEL <5 R, halo, and cyano,

0141} Gl i N )
[ gzqmge%qn are | gg@% %gggﬁ @I&‘éﬂei%&]fa gﬁﬁgsoartﬁa a ?:Id?rfi%t ly to the
X lmmn@ou;g rlowpe varszdﬁStl:@ZOgmp &y the pthet Klglkg@oupqs adofda6d R is

u k roup. [0140] In
a““ne%‘r‘wﬁe/st\?g?@?’g%‘bg%&%s ﬁ%ﬂ%ﬁb%ﬁéﬁ @ﬁ‘t‘i Rrgz %féPIé‘iﬁf%SﬂhQ ghpara to
each ofher; 1€, ﬂlc"lﬁﬂdl%gB%Nlp L%@m fornhlg, N - NHR20, - NOW/,

-CH3, “CF3 2 sul fam de (-S(=0) 2NH2, -
S(=0) 2NHR20, Of* - ( O) 2NR20R21) , carboxam de
(- &(=0) NH2,

Re0” or - C(=0) NRROR21); whﬁ;e
R20, - an R2r ‘

al kyl gr8up C20 heterocyclic grouf, ok a C3-C20
aryl group, ; a Cl-e6 al kgl,—8 up, N
al kyl or Ci- Babstituted with ope or/nore
het er oa ont ai\ni ng groups, selected 38—
2004/ 087075 PCT/ Us2004/ (109667 from hydroxyl \ et her,
thiol, thioether, “ulfinic ester, sdlfdkide, sRi#¥6ne,
and viiekd R, 8% &, de&ﬂb%@m sy REdich gsher. sul fenanide,
sul fonam de, carboxylic acid, carboxylic acid salt,
ester, am de , al dehydo, keto am no, hal o, and

. _or ef. | th thi ol , thi
0162039883 P32 ba LB oS o Pl S roary
groupelk d ey gtedteile groapiin the ahﬂlme%laﬁﬂ: a@nRd wiliéhléi yiki tﬁé‘ nti-

- I%rsmn the R10 %rou is a bond and the RI'1 group
neopiatic AEREPT i EEPT detdvative of thejapipepplattisngentiupon degradaﬂon of the

modlﬂ&I a?dtpﬁbc:apla@ﬁc %Sg&ﬁ ﬂl‘dpwbssreié?igede&&ﬁ @ct;oﬂpglg?l%&& %ct%fator

an unsubstrt ut eda or su
[@143% h elnyﬂnﬁ rrerswm Rh; ek éreRibfinaln e ER IRYD-Ribhare R B iR ake

iR eS8 R R iond B AT e i

heterdafiin Gbdtdidiis groups, selected from hydroxyl, ether, thiol, thioether, sulfinic ester,

sulfoxide, sulfone, sulfonic acid, sulfonic acid ester, sulfenamide, sulfonamide, carboxylic

acid, carboxylic acid salt, ester, amide , aldehydo, keto, amino, halo, and cyano; preferably
hydroxyl, ether, thiol, thioether, carboxylic acid, carboxylic acid salt, ester, amide , aldehydo,
keto, amino, halo, and cyano; and R is a bond, or -OC(=0)-. In one version, Ry, has the
formula «(CR™R*)-R*-where R** is -H and R*! is selected from Ci-Cio alkyl or C,-Cyo alkyl
substituted with one or more heteroatom containing groups, selected from hydroxyl, ether,
thiol, thioether, sulfinic ester, sulfoxide, sulfone, sulfonic acid, suifonic acid ester,
sulfenamide, sulfonamide, carboxylic acid, carboxylic acid salt, ester, amide , aldehydo, keto,
amino, halo, and cyano; preferably hydroxyl, ether, thiol, thioether, carboxylic acid,
carboxylic acid salt, ester, amide , aldehydo, keto, amino, halo, and cyano; and R* is a bond,

or -OC(=0)- . In one version, R*’, R¥, and R* are as described in any of the prior sentences
_ ' 39 ,



and where R13-R20 are as described in any version .
above. [0142] -1t _12 G oup: Rl12 is generally any group
capabl e of Iinki'ng the aryl or heteroaryl {group R11

WO a0e/0pT3E ect abl e group in the anti-neopl asti c PEFAISLO04/009667
and wich will yield the anti- neoplastic agent or a
cytotoxic derivative of the anti-neoplastic agent upon

in thig parag@rk. Which themravisqhat R del @GE-TO)n eyl vaenithe argtencc»plastic agent
f th
- hn%%?%’é\?%fﬂ&ﬁég%?ﬁ%r L TR A T —

oneve(s@ﬁhé,lR and R41 are independently
14 cted fro ClO al kyl or C1-C10 al kyl
(0144 BXne et R ofEo iR eck afehed v GO K20 gxgeen in the

neopﬁﬁt?é’%%nt Slﬁloﬁg'i/ 1oBrRm FM@HO Xt{ 5§1§{achécﬂl ?:L: amine group nitrogen

her, inic Bxi ‘a
in thesmﬂobtaﬂﬁxa:a@nt dln oﬁaﬂfa‘rsmn,d{;aﬁs GCH§D%C('"(3)5I bh®Rais dftached to an amine
sul f onam r hoxylic acid, carboxylic acid salt,

grougifrggen 1 %I%eOPaé‘%l to, keto am no, hal o, and cyano;
[0143)" elfn%ﬁ%bsmm gft%xﬁe fo%htif%f é@ S)aﬁ:R‘hLeR‘“hﬁ‘% where ] RY R¥and

42 car oxy i C aCI , J’ oxy IC aCI est er
¢ aseqlgsmbed abevoanddi’mod Ribare ;n@pehdmﬂyl eelecaemframz H, €0 alkyl

+ or Crp i Eubg a3 T PECROpGRE comipRjng auPS, selected from

hydr§1, @€Heg dhibl, Sib&therChifidckedter QIfOkidt) QUBhK ¥hifonic acid, sulfonic acid
supstituted with one or nore heteroatom contai ni ng

ester, ulensanide; spidenamids, carbonylie aqu,l cartewcmhqc acid s4lt, ebter, amide
h st er ul f
lde 86k S L 501 oA B 60 LR, i

carbozylli¢ avidrvartexylieadidyall, esteh airide Ceaaér@uulkeeo agisb, ?naiot and cyano, In

one <ol TR sy g DGR rGRP R, e Bl K e

descrﬁﬂ&@.@&%)@dnﬁl‘@%&h}{“%?g heoxylic acid salt, ester, anmi de :
dehydo, keto, am no, halo, and cyano; and R42 is a

bond or -OC(=O - . In one version, R40, R41l, and R42

are aség%scrlz%d in an f t he prior sentences 39 WO
2004/ 08T078°® Fﬁ@%ﬁ?ﬁ 09667 - in this paragraph,
only when the

| h 2 - ®)
I0146£Anté éaglﬁk t%\ﬁ{é'sng@élﬁgc ql'\;n" Il\il’@tﬂdroqhe@n%f genticarabigoiabngprotected
usingthe BHRRIL LB vAbd MQE&P_@ @Hp%e?}@g&@%%%béﬁg and, that generstes a cytotoxic

anti*-'neoplastic agen
antwao;dast;mhgegen mddiflttdnti-neophestiy egait Qpon 8ledsé sfterCelictisAdf the
1 R12 lS attached to a hydroxyl group oxygen in the
: YP"%}%B?H 295 ¢ agent. In one version, RL2 is -CH2- and R12

- [0147] S Iﬁbﬁl@%&@ﬁn} R i8R cABdXEe St Ravihd %g?sro‘lesé {é&é IT ?}0 &mr , and

neopl astic agent In one Srsion.
optionally lesszhdns] mnqraMh esjdetfmedrbyam NET sgeening adshy aganl.Cy dfleea 24 hr
In one version

arg EPRERE Celibree eEors 1 AT et i o s than
10 paffédolBf. €n @ﬁe ﬁ‘éiﬁ@fx 'I@?@d&%@ﬁlﬁcﬁn [ Wvéﬁgn ﬁdlé cﬁ@&@rublcm linked to

I ndependent | y selected from-H,
the hypexicretivgtwyiia gllnmkmgtgmlqdwhmh his sm:h thnt r«ad:ncaom ef thedgpativ activator

sel ec dro , et her,
releasp R DB RiGR i 500 i b Tow BHprORtEBOES U1 T one,
[0148% ulh @Re QerdiohdN i 381dc@sH Fo@Ghélgroup consisting of maytansines, enediyenes,
discodermolides, epothilones, taxanes, calicheamicins, and tedanolides. In another version, N
is selected from the group consisting of etoposide, vinblastine, vincristine, topotecan, 5-

fluorowracil, AQ4N, and hydroxyurea.
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ester, sulfenam de, sulfonam de, carboxylic acid,
carboxylic acid salt, ester, amde , aldehydo, keto,
anmi no, hal o, ahd cyano; preferably hydroxyl, ether,
wohomlgrazhi oet her, carboxylic acid, carboxyl i gcagkehos o667
salt, ester, am de, al dehydo, keto, am no, halo, and
cyano. In one version, Rl12 has the formula
{0149 onRmt}m@Fptl&ﬁ@EgdntRﬂﬂf cantiac@pdidid.in BAtelaased i ta) Rotected
anti—%?) dtescrlfed laﬁ?o,t\)/e and R43 %nd R44 are -H. o .
plastq aesps inclpde byt agepotdigited o blegmyeis cafisheamigins, celehicine,
cyclophbiphB@aR! &hiaBinddbrbadne f@&i&%ﬁ,ﬁy d biSiﬁp&igéo%eﬁﬁolides,

bei ng protected Uusing t h€ hypoxic activator an
doxorybigin agd devengdiciddikercompduaisoueh angpimbiin geindetiakitees fenediyenes,
neopl asti difie

cpottfibhf Bl KomtleRtiy b, firabiod sfbeiouteet e progrmesthereot
such b Eelody pRdietedis] R&ﬁk?ﬁymbwé%h&d}oﬁﬁﬁe%%h%gﬁﬁ?, & gﬁﬁjﬁines, 6-

cytotoxic agent having an’l Co0less than 1
IMerCaepurig: MEWaltExate, sritonnyrim nitoxastrand, plasndeidonithinyagehes

. i. as_an, LCR0.after.a 24 hr _ drug

inchlli LRSS 83l Ay BT R ind e s

including baysoatiendied dagente] BAG padlitdxeh Gedafsifdek N@Riposi&e, 6-thio§uanine,
nanonol ar. Ln one version, N is doxorubicin. I'n on

topotggap andyvings alkaleids ngBidinabutinatdimitedto intdasiing end vincristine.
ctd - V] i ki i.chiis such that
0150108 81 il bR S G g
anti-ngoplastictrigents ivdwdertgit are doChhiied td fgti-hgo FERROTRhB/ alk FARMEE: agents,
. 4 In on verﬁi on, Ni's selected fromthe group .
antxm%%ﬁgﬁ%{ linhzéota UIf"Pa@R WReTFAten pgtﬁlg&pl:; étos gxample, Taxol), certain natural
‘produliss sRREARhbRRtioFRADIKAD fithrebARSSs, SHBUHERPRTLE! NS

and tedanol ides. |n anhothéer version, I's'se d
methylhyiypzine deyivatipes adrehaxtorting] sfppetseqbs iceréain hbminines hdiéntagonists,
AV LSt -fopotecan, . 5. flyorauracil, AN, and
onti- o F DO beBforidr S R0 5868 o oA 001 G667
[0151] 0 T4 She Ceiain, ;ﬁtxetahﬁﬁ@@ﬁﬂhﬁﬁidoén@ﬂ%hﬁytblé%o@&% using the hypoxic
o ncor‘E rated in or re easeﬁ fromthe protected - 4
AcHVaLyE pn EB‘]SP%&WUE’S desribed hereingarethb glesaelcsiopzicantibieticstlmovn as
thril SR CI i} ! l.ehi cine, . s . .
st 38 NSO 3 S i, Dnnorticn,
Doxoridpetii, igpigpbicin, Idaubioiny MitisantrstiesPieaabion), ke Valrubicin, and any
mmlodsom[’]yfri cin an oxor. ubi ci F-I i ke conpounds such as )
Ep1 T b TEY R acyeline maloge pegrefdiesm indhearhandyave included in
the cl@b 0P asthaRyclFRYBlehix | Ed nsi ¥ ivat inki
5-fluor ou}r%_ci I gr p?g’g%‘g‘é‘ﬁ?‘ﬁ‘ésr e%@g%ﬁ%ﬁggcsm%eqr%%d tinking
grouppfeseabedibisginRoche, hydr oxyur ea,

. t ost at t ansi . 6-
Bt e RGN TS
anti-nPdpA4sitio ARG OTicRIdRIANSl0 80 of 'ﬂibci*ok%iiﬁgga%éﬁs dAQrivleli B ffsection.

., Lo carboplatin and cirsplafin, predniso
With theis kapwiedenef the axtand ¢he feasbingdiim thibpatentoond ofizkillein the art will

. l.itaxel, tedanplides, .teniposide,
undergBEEAGYE) oGy RRY b B Ta o RO ootk e 1 brotee
: ana]o%s{tﬁlé‘.lﬁﬁ?ﬁ@g&igtto peéduck Hipi-&gcté@aﬁﬂ-ﬁéﬂp@a%ﬁ& BBerR B¥described in this

patent. '

[0153] Aitachment of the anti-neoplastic agent to the Linking group or H lypoxic
Activator: The anti-neoplastic agent is attached to the hypoxic activator (Hyp) either directly -
or through a linking group (L); i.e., the structure of the protecfed anti-neoplastic agent is Hyp-
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group ¢apakle @i

[0150] Other anti-neoplastic agents that can
incorporated in or released fromthe protected
anti - neopl astic' agents include but are not linited to
wa@pdois/08Tegs ogeni ¢ agents, al kyl ati ng agents, PCT/US2004/009667
antinmetabolite, mcrotubulin polynerization perturbers
or exanple, Taxol), certain natural products,
Nor iﬁmﬂr -Nurfieeealigi hathyprxic @crm'la‘@x es}inking lgrawpenadbeonteshed to any

moielf e A FEbo s BuspP Bt S6 BBty A ¥ iR procog or e

anti-@opRaginaght, anti-cancer pol ysaccharides and certain
herb or other plant extracts. [0151] In one version,
10154 elnemei verriasp Hipshyipexis getivatortom dinking growep israteched dala hsdmgyl or

amink BEAPP i R AL B, Il bR RB SR B G v
and oms or atdhohy clhbsﬁaﬁntsénttm eaﬁma lotdipart Replacde wathla BN 16 R moiety
limted to Aclarubicin, Daunorubicin, Doxorubicin,

in thedpoisiactivaton Qrdinkiecsroup. Mt Bisinanss dhe amitirngonlesiss agentmey be

| f
aﬂad%%tﬁraé@?ﬁfﬁgﬁgﬁg ogs arg%%gﬁﬁ%ﬁﬁghm'ﬁﬁﬁgﬁg@%?ﬂman&wﬁngbut
not hankd tnetherd pchrbamatésh earbomass eeﬂ‘ama&dﬂ@,@ymﬁém dolifds. Myne

r.ot ect ed .usi n hypoxj ¢ a ators .and | i nki
versigly JRIS GRS LR g EHpens St ds the A TReBigFiesaseyt through

an etik@eftise bhadhib&Afte] Ncorporated in or released fromthe
rot ect ed anti - neopl asti c agents include anal ogs of

[0153 nyThst antimreoplasioageyt Ngnajt s mpeseittbds Ni-Z, mrmrszémmor -NR*R"

ot Ly KA 0072 o et S o
NR*Rfdwa pﬁmlaﬂf; @édoﬁua@ra»ﬂtewaﬁ beSieZ@oth abedsaily, -NRERP is any amine type

fore 0|ng and how to protect ~anal ogs of the foregO|ng
ending foghe bypaicantivatneeplinidng groagdnitreplacement of one or
gﬁg% At t of the
bOﬂlantl-ﬁgggﬁggl%g&%onﬁﬁi gh#hﬁgﬁggbﬂlongggl' "Hy poxi ¢
[615¢)c tInvat oersiol & ian hydmeﬂrﬂnaﬂid lyda@eiis bandad tcﬁﬁhﬁ@mﬁﬁc group in -
i vat or ( either directl|

the a?*h?@@gaﬁggaé?ﬁ i‘hgueg\iewﬁ‘ Ef’mnila“é gro¥me ‘whiehthedivdraspl is bonded

phéi1 BF
=2 é15‘1"14/ %%g%%q CT%sgg‘& oggdée h?%‘?hiﬁy’g%%t# a #ed ring system.

[0157¢e sroak vgrsianhapdrypoterigoralet fhe aypmmo act[xramﬂ on ginking lgpoumyhe anti-

C nnlet the ani. | astic a

neop B Heb A hachPa B e RPPseaeeivalor B BPIERG ofaan s PEGF tjtowing
waysof the anti-neoplastic agent. [0154] In one version,

t he hypoxic activator or linking group is attached to

a hydroxyl or anine group in the anti-neoplastic

agent. In one version, the hydrogen on the hydroxyl

group and one or nore of the substituents on the

am ne group are replaced with a bond to a noiety in

t he hypoxic activator or linking group. In this manner

the anti-neopl astic agent may be :
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attached to the hypoxic activator or |inking group
t hrough a variety of groups including but-- not limted
to ethers, car bamat es, carbonates esters, ‘acetals,
waQpeedag7oahd ami nes. I n one version, the hypoxPCr/usS2004/609667
activator or linking group is attached to the
anti -neopl astic agent through an ether, am ne or
carbanmate. [0155] The anti-neoplastic agent N may be
—refresented as N -Z,_where Zis -OH or -NRae and N
N represents the Yemarfiger Rgnaingss oblinker cpppriaativatoragent
Ra and Rb are such that the - W is a primary, &bther)
secondary or tertiary am ne group. Cenerally, -NRa
is any anmine type groupOcapable of bonding to the
hypoxi ¢ activator or |inling group by replacenent. of

one or both of yRa.af eRBRINSF & br hfpokis ac':tNé%r
In one version, Z in -NHRa. [OlSGjj I n one version,
is a hydroxyl and the hydroxyl is bonded to an (ester)

aromatic group in the anti-neoplastic agent. In one
version the aromatic grogp to which the hydroxyl is
bonded is a phenyl or sﬂbstituted phenyl . The
substituted phepyl eljpart, of a fused rin stem .
[0157] In one vg¥§T6 . upon FBF@@WF%%”BV“%ﬂg"ﬁ%ﬁﬁﬁ?@”ﬁmr
activator or linking group, the anti- neoplastic ag@ffonate)
is attached to the hypoxic activator or |inking group
in one of the follow ng ways 42 WO 2004/ 087075

N'—RCHA B2 004480 96 87—NNRTOHRBMmaitHdRe Minkerde hypokic bitiokter or
hypoxi ¢ activator (ether) O N -CORemai nder of |inker
or hypoxic activator (ester) O N - 0O Rermai nder(ag#ine)
i nker or hypoxic activator (carbonate) N -NRaRb
N - NR3- Remai nder of |inRer or hypoxic activator
(amne) O N -NRaO Renm|{nder of |inker or hypoxic
activator (cayhamByR) o-NEARGIRL D link8f ol SR acator

hypoxi c acti vator
{carbamate)

[0158] In one version, upon protection by the hypoxic activator or linking group, the anti-

N' NR?

Remainder of linker or hypoxic activator

(anide)

‘neoplastic agent is attached to the hypoxic activator or linking group via either the ether or

the carbamate linker as shown above.
[6159] In addition to amine nitrogens, other nitrogens in the anti-neoplastic agents may be

protected using the hypoxic activators and linking groups described in this patent. Examples

of nitrogen groups that may be protected include but are not limited to amide groups,

heterocyclic amines (including but not limited to mdbleé, imidazoles, and benzimidazoles),
and the nitrogen of an isoquinoline. In the case of amides, in one version the group directly

attached to the anti-neoplastic agent nitrogen is not a carbamate.

{0160} In one version, the anti-neoplastic agent

- Methods of Treatient using the Protected Anti-ueoplastic agents
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(am de) [0158] In one version, upon protection by the
hypoxi ¢ activator or |inking group, the anti-
neopl astic agent is attached to the hypoxi ¢ activator
worodijostorhig group via either the ether or thepPCT/US2004/009667
carbamate |inker as shown above. [0159] In addition to
am ne nitrogens, other nitrogen in the anti-neoplastic
[01614 gehtespromyted enti-pﬂmlaticagemismg bt meecdippoethedsdot iremingreancer. In

s G B B e L
subjedl. &Gdhefally] Mk b@edt ANy WuRAR Dr nHEhBMARE Wahirkal 2MTHB §feferred
(i ncludi ng but "not I mted to i ndoles, imdazoles, and

 subjepiein 2ibringm s@tiess) Othexwertichlsr mitjectmimaludt butert sodirmite] fonwn-

Inth m des one version.th
by bripesRE, ol Ay Wifngth boBS, 1R R or, ShefiBitBied anti-
neoplstid Defl1s kémBiterad GROOATPSR velHdbHk fpkéte&@&aﬂtﬁﬁéﬂp%&uc agent is
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[0163] The protected anti-neoplastic agents may particularly be used in the treatment of
cancers containing significant areas of hypoxic tissue. Such cancers include but are not

- limited to lung cancer, especially non-small cell lung cancer, breast cancer, colon cancer,
head and neck cancer, ovarian cancer, pancreatic cancer, and prostate cancer. Several of these

cancers are discussed for illustrative purposes below. Those of skill in the art will appreciate
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[0166] Cancer of the prostate is the most common malignancy in men in the United States
- and is the second most common cause of cancer death in men above age 55, and this cancer
has been reported to consist primarily of hypoxic tissue. Several chemotherapy protocols

have been reported for use in late stage disease following relapse after hormonal treatment.
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[0170] Administration of the protected anti-neoplastic agents for the treatment of cancer
can be effected by any method that enables delivery of the prodrugs fo the site of action, the
hypoxic region of a tumor. Many cancer drugs are administered by intravenous inj ection, and
the protected anti-neoplastic agent may be formulated for such administfation, inclading not

only ready-for-injection formulations but also lyophilized or concentrated formulations that
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[0173]  Suitable pharmaceutical carriers include inert diluents or fillers, water and various

organic solvents. The pharmaceutical compositions may, if desired, contain additional
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10178] When a protected anti-neoplastic agent is used in combination with one or more of
the additional therapies, the protected anti-neoplastic agent and additional therapy may be
administered at the same time or may be administered separately. For example, if a protected

anti-neoplastic agent is administered with an additional chemotherapeutic agent, the two
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' cyclophosphamide, and vincristine. Other chemotherapeutic agents that may be used include
platinum derivatives, including but not limited to cis platinum, carboplatin, and oxoplatin.
[0181] In one version, the protecied anti-neoplastic agents descﬁbed in this patent may be
used in combination with an antiangeogenisis inhibitor inclﬁding but not limited to Avastin

and similar therapeutics. In one version of the combination treatment methods, a subject is
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inhibitors for purposes of the combination therapies provided by the present methods and

compositions described herein include Cox-2 inhibitors like celecoxib (Celebrex), diclofenac

(Voltaren), etodolac (Lodine), fenoprofen (Nalfon); indomethacin (Indocin), ketoprofen
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continued throughout the course of treatment with the other drug or drugs. In some versions,
the drug co-administered with a protected anti-neoplastic agent will be delivered at a lower

dose, and optionally for longer periods, than would be the case in the absence of a protected
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inhibitors. In accordance with the methods described herein, a protected anti-neoplastic agent

can be co-administered with any anti-cancer drug from any of these classes or can be

administered prior fo or after treatment with any such drug or combination of such drugs. In
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1983000 RS R0 IO LR b 80 oot vt
inclupebitagle 86t lititeEiotcRlebbyb (delybrex. M addidiines it ehd Methagy described
herein a protected anti-neoplastic agent is eo~-administered with a cyclo-oxygenase inhibitor
1o treat cancer. In one version, the cancer is colon cancer or a pre-cancerous condition known
as familial adenomatous polyposis.

[0194] Estrogen receptor modulators useful in the practice of the methods described herein

include but are not limited to tamoxifen {Nolvadex) and fulvestrant (Faslodex). In accordance
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350-550 ny/rn2 are adm nistered every 7-10 days, or
110-185 ng/ n2 are adm ni stered intravenously tw ce
weekly. In acclordance with the methods dedcri bed
wolmogesng7sa protected anti-neopl astic agent i CT/US2004/009667
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pes, br onchogeni ¢ carci noma, and gastric carci nona.
.....admmm@i e Wﬁehls Tpyesasdanioy valinia methads dosoribed hefeiwea prpiccted
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- neopl ast'i ¢ ag is co- adm'nistered starting
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but axgi o B OR CFEn Bl et dgnes WO e iighadt desdribed

herem‘i&%@febﬁ& AnhekShiBsticgkrds c@%ﬁmﬁﬁﬁeﬂ%@ tmthl dnrlh&%ﬂm’e Qrsenate to treat
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0197% SR R PR R Bk ek o 3P SRLARNG R ihiohob U any apent that

mterfsmnﬁh ttfe dQendoNdisieER Byt cRubAds) BicBiliif theOprhtt@Rtof the
canc . In one version, the cancer IS a cancer

methode fessribeil hergmindledeghub aps RSNt yinstistng (Oacovin), vinblastine
_(V elbélﬁ,@cﬁﬂpay&a ﬁ“ axol, Paxene), vinorelbine (Navelbine), docetaxel (Taxotere),

epothilone B or D or a derivative of either, and discodermolide or its derivatives. In
accordance with the methods described herein a protected anti-neoplastic agent is co-

administered with a microtubule inhibitor to treat cancer. In one version, the cancer is ovarian

55



| eukem a, other | eukem as, and Kaposi's sarcoma.
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(Femara). In accordance with the nethods descri bed
herein a protected anti-neoplastic agent is
cancec,dxmmamic&t, eordmeall &l hmg camaar[ﬂ{@@a d sahddmid, and inetasradatancer of

ancer. ver si o the ca [.is breast  cancer.

breas{ G5 &WT%WOBNPB s erevincalepkpblastine, also
connﬁn%ckﬂcﬁﬁl A vihQBGAELHE Qﬂﬁlkgﬁﬁéﬂtﬁlg Sﬁﬁgn@coxhﬂl‘éh ?gﬁ\gﬂm eplant
Zonet a I'n accordanc

are not limted to zol edronate
(Vinogireseatliionprend sdsefudgsthe mbmmmfeicntedelﬁ{mﬂedt bas also been shown

b R e L e e ot s,

lympNabR8, reilbﬁuﬁ@é&ﬁardoﬁnaarlfaﬁd&ﬁios&%bﬁﬁ} ﬁéﬁréﬁlmrhaeand Wilm's
group. consisting of muft] pl e yel oma, bone net ast ases

fummf Nawaristing 1§ admiviseredgn weellytintrayeneusaloses of xn@a4° for children and

epase inhibi th ractice o
L4 k4 AR RER ol B R bR et Bt & et i
neoplhititiagest it eo-a@;haﬁmeb wifBelied sEine adrhiists6PAAA0E Bostk T one
t he nethods described herein a protected

versiog @ ProfRessl atneoplagtinpeqnt istot adiminitereé peer twitreatraent with a
micrdf U AnRHBE A ad S, Bhe ratnlr, WGBS 1555 prfle0F

€ cancer Is on ¢ancer cer
neoplegivdigentanadkninimered slrﬂlﬂﬁnédlﬁly ﬁdﬁmﬂﬂlﬁm uSeRdayposd ﬁ'eek after

0194{} Estr%?ﬁlearecepg dul ators useful in the
nnha{B ttreatmett Wither PNGTPIY 'é‘qubed herein include but
[019?lr ©B@kietsi ik ch Ifh@ hﬁﬁgé(bf the n{eh'ﬁ’)gé’ ags%ﬁbgc?ﬂ%gn include but are not

ul vestrant (Fasl odex). I'n accordance
hrmteﬁ(j@ fro®vora (mnpmsmwmelg Baiged with lothen dmmtshddas S-ﬂuorouracﬂ to
descr.ibed he ro C ti c agent
treat RO AN GAnat, Pt o s et Birera, Ao e -

. neoplbﬂlcta@@rﬁtls &@-ﬁéﬁimstbﬂ%d Nifh ABbSifieNandl MBIHEARKELal B ﬁeﬁﬁﬁﬁtreat
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s 5 SRR RB Bl KSR TN R B
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For chori ocarci noma, intranuscular injections of doses
10199 Nigosquess qsgfuéneﬂle practice of the methods described herein include but are
not limited to procarbazine (Matulane), lomustine, CCNU (CeeBU), carmustine (BCNU,
BiCNU, Gliadel Wafer), and estramustine (Emeyt). In accordance with the methods

described herein a protected anti-neoplastic agent is co-administered with a nitrosourea to
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f I
7th, aﬁd; 2th géj‘cife tlﬁgra?ﬂ i ct}x%ex% L& g{e rﬁ‘a{]t(ﬁ hjot %&u&a E lé @1& vél{uﬁcnonq

een use I'n ¢C |na Ion
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leukeARS SR ThoBuSRe isk

S T Ao L Aol weight
per day. The total daily dose may be given at one time. If after four weeks of dosage at this
level there is no improvement, the dosage may be cautiously increased to 3 mg/kg/day. In
accordance with the methods described herein, a protected anti-neoplastic agent is co-

administered with 6-TG administered at such doses (or at lower doses).
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co-adm nistered with a nucl eosi de anal og
include but are not limited to topotecan (Hycamtin) and irinotecan (Camptostar). In

accordance with the methods described herein a protected anti-neoplastic agent is co-
administered with a topoisomerase 1 inhibitor to treat cancer. In one version, the cancer is
metastatic carcinoma of the ovary, colon, or rectum, or small cell lung cancer. As noted

above, however, in one version of the methods described herein, administration of a protected
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VmCafﬁHf?b 3p Pra Phamaganically, acssptablieisait geeqodiR-bis{@- an
<t Rl ARSI HAALRNET o 2ok Sy ONEES ald B EpSERL By
acceptahivcsalt theaest, Wid- [ 4—&ﬁfxﬂn@d@jtéﬂc@xmjméﬂi§ﬂﬂ nfe@l!i},fl&hm%gl%k@ﬂ-b

so co-admnistered with a protected

glutarglﬁta]c%n 2o Papmaceutigaiinaceeptable salt thereof; or cis-
diamminedichloroplatinum (II). The methods described herein are generally applicable to all

cancers but have particularty significant therapeutic benefit in the treatment of solid tamors,
which are characterized by extensive regions of hypexic tissue. Particular cancers that can be

treated with the methods described herein are discussed in the following section.
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[0202] Pl ati num conpounds useful in the practice of

t he net hods descri bed herein include but-are not

limted to ci 'sp| atin (Platinol) and carbopl/atin
WORHARI0AE i n) . I n accordance with the net hodsPCT/US2004/009667

descri bed herein a protected anti-neoplastic agent is

co-admnistered wwth a platinum conpound to treat

cancer. In one version, the cancer is netastatic

testi Czﬁl'?ﬁ Z‘ﬁncer, nmetastatic ovarian cancer, ovarian

carcin d transitional cell bladder cancer. As

[0208)neTIRXRIIBN R ckhfiples ATRALR afibss 2hadts SRl 6o ?&ﬁﬂls,?i#rﬂﬁéﬁi\tions
e

1), commonly khown as cisplatin, is usefu "
and mgihdds desoyibed inethisratant. ofhase examples aretieso wa litendeddo limit the
umors, and for the treatment of transitional
SCOPeOeﬁFe@f’mﬁc?der cancer which is not anenable to surgery
or radi ot herapy. G splat Eﬁanm;ehen used for advanced

bl adder cancer, is admnistered i i nt ravenous
i nj ect i Ymthesks of Maimidazokpbased M&Wr ee

'[BZOSge Iﬂy%ea\gﬁﬁﬁ ﬁlus!rgtegﬁl%ﬁlr R \(/]!);nﬁ[ SRGs E\%ﬁﬁzole—basetd hypoxic

n, a pro ecte I -neoplasti ¢ agen

activater mo:a@dmennedleuee dsefiltit nestisgals desopibadl h&remsﬁ)ﬁ s)&n‘h@izmg protected

t hese, doses doses)

anti-negplsticHAggNts o t’é’&ﬁ‘c‘émmﬁ’rﬁﬂé meéhcvéa ﬁf%%"‘?%dn Eampl Bt ByRs A, an

'111us&thnfe%d%%&m&g@ound and a protected

ant| - neopl asti c agent. As one exanple, Platinol,
Bl enoxane, and Vel bhm may be co-adm ni stered W|th a
protected anti - neoEI astic agent. As anot her exanpl e,
Pl atinol and Adriapwgcin nay be co-adm nistered wth a
protect ed ar®= ent. [0203] Reti noids
useful in the pr&cti 07/ thods described herein
" include but are imted to tretinoin, ATRA
(Vesanoi d), aI | t r BT hoi n (Panretin), and bexar ot ene
(Targr i,n acc nce with the pethods descri bed
her ei n 1 ﬂh@é{-@ﬁr 3} QEyprhyt idagelnt s co-

adm ni stered with aret|n0|dtotreat cancer. one

,..m.-IMl@d er$em gihyl prscesinrdemdrechlogidednprevidsd) @di é@yl-iﬁr@rﬁﬁﬁemndwl -4~

yn.rqgglgn%@éﬁgi_va@@éggf%ﬁﬁeré&Pooa' qn% %ﬁgﬁ@‘m@&ﬂnaazﬁfél é{lmary

Ol soner ase Itors use
alcohbh® Breact ipestewiéd sritensopldstic agaesaimidisidg tds hyporid stivagemay in

some; s Bt GiiRteq ey ta&?r}ﬁooﬁ?&%%?wg NETHL B0 e pricary
carboRITARASc AR 6Y gﬁ%eﬁé-giﬂfhgﬁfﬁ&{sg bR ¢l m%g.ﬂﬂsﬁf‘ bhEbecause

agent is co- adm ni'st a topol soner ase
furthérsirbdbitutoom thchhss cathon osyeduce o ehmmatamsh onwanthd aa;tmatxen, also

tastatic ca of t he ov col.on .
deserytig i Gt afey SOl e wiiioms vitich o Fesmea Qi cthe
mtrmﬁﬁ&&\é&fsecd)ﬂﬂia@‘ﬁc&ﬁll@" Rnfdsis B?sd&ﬁtnli‘tﬂgﬁud&ﬁ&rsb&ﬁﬁary aleohols is

herein, adm nistration”of a protected 58 WO

PTGSSEWMDWBIK@W&M@( 14/ 009667 anti-neopl astic agent
either precedes or follows, or both, adm nistration of
a topoisonerase 1 inhibitor but is not adm nistered

[021 GO NRAH A ShhdhediNf EWitkdbnid L8R Frinlop HISHPE TRS Qol?omng scheme
inhibitors useful in the practice of the nethods
providesstmpthed fordhe pymthesis of the nitroimidazole primary alcohol (compound 2 in the
scheme) from ethyl sarcosine. In this scheme, ethylsarcosine hydrochloride is first converted
to ethyl-N-formyl-C-formyl sarcosine hydrochloride; a suitable method for such conversion

is described in the reference Jones, 1949, J dm. Chem. Soc. 71: 644, incorporated herein by

 reference. The latter compound is then converted to a compound referred to in this scheme as
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include but are not limted to etoposide, VP-16
(Vepesid), teniposide, VM 26 (Vunon), and - etoposide
phosphat e (Etoﬂ)ophos) In accordance with {he nmet hods
waolegeiodteetl herein a protected anti-neopl asti crayesiood/®9667
co-admi nistered with a topoi sonerase 2 inhibitor to
treat cancer. In one version, the cancer is a cancer
“the ngfedimadagdlefesiont (chmpgmelibincbe sibetriel g suitalle nedetddioysuch

com- G5k R e ML St SHL AR L XTRERLESH St

incorRRAYE herbRVIBM@Fererich. PG, MR hktRMidkolkRetePRIBRMTted to the
descri bed herein, admnistration of a protected

nitroiggidazols PoipIasg @Juc@hcs\g@mltablqm@hoqof% seabeconyersipn lis desstibagkin
Parvepf i 3080 BT Bl e SRPR R Enar S e B tsieee

Tyrosi ne kinase inhibitors useful in the practice of
the met hod &?ﬁﬁ.rbbed herein include but are not’

NLi mi jooghco. | MR d) eeugGt | n accoffancecoiiti t he

- ods desembe heMe€l n a prot¥eted anty-neopl astic

agent is co3%dni nistered with a tyrosine Ki nase
inhibitor to treat cancer. In one versiofffthe cancer
is CM. or a netastatic or unresectable nmalignant
gastrointestinal stromal tunor. [0207] Thus, drscribed
herein are nethods of treating cancer in which a
protected anti- neopl agfNategent or & %ﬁar maceutical ly

CH@ccept able s#lt thergof and one ory nerENgddPPi onal,

peci f @™ vers of s'??hﬁsqnt/he%_t_dlk:an%;m agg;EEL

|mmlude wi t hout™finita
5-met hyl -6-[[ (3, 4, 5- trlnethoxyphenyl)an1no] met hyl ] - 2]
4- quinazollned|ann1ne or a pharmaceutically
acceptabl e salt thereof, (8S,10S)-10-(3-am no-
2,3, 6-trideoxy-al pha-L-1yxo- hexopyranosyl ) oxy] -8-gl yco
loyl-7,8,9, 10-tetrahydro-6, 8, 11-
trlhydroxy | - met hoxy-5, 12- naphthacenedlone or a
[preseut i-caldyy aas ek Csaint -t.her eof;
uor f]- 2, 4( 1H, -pyrirn d|n di one or a
utically accept abl t hereof; 2-am no-
1, 7¢4di hy H pe i ne- 6-t hd one orcrgoiphar maceuti cal |y
acéept abl e Salt t hereof; 22-oxo- vincal eukobl astine or
a pharmaceutically acceptable salt thereof; 2-bis[(2-
chl or oet hyl ) am no] t et rahydr o- 2H 1, 3, 2- oxazaphosphori ne
2-oxide, or a pharmaceutically acceptable salt
t her eof
N-[4-[[(2, 4-di am no- 6-pteridinyl)nethyl]-nethylan noJb
All ﬂlg E%eg% l]aesb éhgv&gial':f{%l@tﬂt Elﬁve v otf: glt%o?&%cﬁ%@@ AITRG DhrifPd In¥ihyl group at the
1 posufioamthiseokthyl grou;;pd:a}t alternati¢dly be ail Rbcyingtonp $eartiessteriddgdderance or
hereln

other B85 Bs BSEaBERI plieh ek ApaiSonsPerii e pETpERes et be

AN 902%%&‘1ce|¢'a§’3fﬂs are adnfinis
' I dn

CO-Et

: reactﬁlﬂ@)eof the thﬁ@@ grdﬁfa tSWArIGwh UIHRFrSn redWdHind51% by oxygen insensitive

characteri ze y ext ensi ve regl ons of hyDOXI C i ssue.
enzyngesrsutlced BT déaphosses  Bhagducing tbfeablhtryezftt’mjpmﬁenttdtama-neoplastm

seent] B RGRIRIC BE PROArR GBSOt R b0 SIPe e Bengpisyges vill

-be enthanced. Such hindered analogs can be synthesized by using the scheme above and
~ substituting the N methylglycine ester with a hindered N alkyl glycine ester such as N

neopentyl glycine ester. Other hindered groups can be envisioned including but not limited

to t-butyl, cyclohexyl, cyclopentyl, isopropyl or any heteroatom substituted variant.
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Exanpl es [0208] The follow ng exanples illustrate

various aspects, of the conpounds, conpositions and

met hods describéd in this pat ent. These exanples are
wononmswey i ntended to limt the scope of the pelraish®s/009667

Exanple 1 Synthesis of N troi m dazol e-based Hypoxi a

Activator Moieties [0209] This exanple illustrates

net hods for the synthesis of nitroim dazol e-based,

YPOXi activator noiety internmedi ates useful in .
21T PRk Saheriid Vit ety Sesy i Alaaly Aorebege, described
e | L 1 . .
lnfnlgrgéedng(y)lﬁven ??}ﬁ E’garrpi §E§¢cﬁ§rw<{bﬂ§\i’& an %}ﬁﬁ%ﬁoﬁ% %S&g‘?ems. In
three migfifdrent iflostratihe nethotibes iskoverd irlthe schebie? belowQkithdN the nitroimidazole

N-1-net hyl.- 2-ni fro-5- hydyroxypet hyl i m dazole _...[0210] ,
esterﬁ‘f%fmoefl%m ChEpn Wdf.[‘ae et a%hfa%esgvp ) @& e nitroimidazole
primdr$ hﬁ&ﬁ&mbmﬁﬂd@ ﬁ'tﬁé"?dh@hl‘é% ggﬂ A andl ih RESCHANA bdiGwPR converted

exanpl e of at 1s refered t0O in this patent -as a
to the' miromuidadadasesbadapy aleahol usingeithed CérivBeragsss (ecindathone below;

ti-nepplastic,agents..containin i s hypoxi.c .
see THRHR AR BT O etV BRIt ERATN A el 251 b s cited
there#Q r¥Bfofat6PRGHni by efettiRe) ¢ TN RGO HirkhBdRKird B hémes below
carbon of the al cohol by gl utathione-S-transferase or

(see Imviinkelsiede! @ OngastaPirdesesaNolec €U e pagaddtegseq., and the
- LUt f thi b [i m nat
referd{EE LMD Reolebtlod BRER By BBAEEL T oot Tn thie

pat ent are secondary al cohol versions which are
referred to as "the nitroi,ﬂi daz condary

le se
on | " pipap¥int hesi soff_s it ;aélﬁfﬁsg'azjgu e sfcC
2 coh(1 s is presented imparj] B of this exayple
[ 02111} Part At hesi s of}y '
ohol™

troi M daZol e Py
Al The fol |l owi ng schene

t he synt [¥&$t s of the nitfoimdazole primary ‘al cphol
(conmpound 2 in the schene) fromethyl sarcosine. I'n
converted to ethyl-N-forny|-Cfornyl sarcosin

Maghl ordey.c@ sui bahl e frethad fop. such, convetr
desg@ri begksi n the refergnce I
m . 7874, incor d herérn’by r
| . ed to a c;frrpoun
o réferyed ©'in this scherre as 60/ 1 ii 4
N Seebach's Ti N
N ) p ’
Des-Marti OgNe 5 - OoN ~
' 02“\( Pertodinane : \‘{/ | i 2 \ﬁf
| | - —
- : N /N o /N
. _ / )

des a nmefhod f
this schenme, ethylsarcosine hydrochloride is first
onesyr 1949, JX Am
h atxegr conpound is t%n con
CHzO

[0213] The nitroimidazole primary and secondary alcohols (compound A, below) may in
turn be converted to the chloroformate (compound B, below), and the chloromethyl ether

{compound C, below) compounds described herein, shown below.



WO 2004/ 087075 PCT/ US2004/ 009667 "the nitroi m dazol e

ester" (conpound 1 in the schene); a suitable nethod

for such conversion is described in the rleference
wagauosmrsal ., 1972, J. Med. Chem 15: 1086, PCT/US2004/009667

i ncorporated herein by reference. Then, the

nitroi mdazole ester is converted to the

ni troi m dazol e pri KaMpr¥ecohol ; a suitable nethod for

such converﬁgon is described in Parveen et at, 1999,

Bi oeg. R\ed,/ Chem Lett. 9. 2031, 4 ncor por at eg,hegeinH

NO., DY erenge. H HCO2H Ac, CO,Et. CLN /N ‘

2

Eo N \ / COREL . % CHO MOy |
1NOH piH CO2EHHEl |, N ¥\ CORBY. HOI NG H H2N I HZ Noch,c
OM-N—~/ -~ | 2N ~ | ZN-\ Y 2 sCERS 549

CHO CO2Et / ACOREt FJ tjBH4trHF ---. N

| . C&ZEt 60% CHZOH | 1 2 AJ the exanpl es showg bel ow
have the nitroi m dazol e ety bearing a nmethyl group
at the 1 position. This nmethyl group can alternatively

e an alk grou earing sterjic hinderance or other
l‘m‘ﬂr 0 %@P%@d'ae%@p ?@%& heveime upedpleiinteagrdinien{a theyy nihseie gf the
hypoli8-ad&eited pﬂofbcfeﬂ%ﬁ-'n@gglﬁﬁﬁ‘: agbBRChetk Eﬁé% QfrvE REbI8chidBxy,

_ _group toward two el ectron reduction Ih vivo by oxygen
aming,and edier iguaaips enthy pedecedcdntiacoplastc agendr ase. By
reducing the ability of the protected anti-neoplastic
agents to be activated by oxygen insensitive enzynes,
the selectivity to hypoxigahgeers wll be enhanced.
n b

Such hi ndered anal ogs ca e synt hesized by using the
schene above and substi Mi&t he N net hyl gl yci ne

i S i s T e O

phen@ivgreumned i ncl uding but not linmted to t-butyl,

cl.ohexyl , cycl opentyl, isopraopyl_ or, any_ heteroatom .
[0'21éﬁ bjg]@f, qta%/%sbde\%;ip.g?ﬂr _dra/g can be 5%601%¥a11y all\:ylatgd at 1ts phenolic position

using the 1-methyl-2-nitro-5-bromomethyl-imidazole reagent described in Example 1 under

_.mild condition of 2 moderate base such as potassium carbonate in an anhydrous solvent such
as DMF. Alternatively, the above alkylation can be effected under Mitsunobu conditions
between the methyl-2-nitro-5-hydroxymethyl-imidazole and etoposide using triphenyl
phosphine and isopropyl azodicarboxylate in DMF. An analogous reaction and

experimentals are provided in Toki, et.al., Journal of Organic Chemistry, 2002, 67, 1866-
1872in Example 1. The following structural formula presents a nonlimiting example of suéh-
a structure.
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61 WD 2004/087075 PCT/ US2004/ 009667 [0212] Part B.
Synthesis of a.Ntroimdazole Secondary Al cohol. As
not ed above, éscrlbed in this section aré the
wmz(mmmmxdazol e secondary al cohols, and net hodBCT/O82004/609667
synthesis. In three different il |ustrative met hods,
as shown in the schenes bel ow, either the
ni troi mdazol e ester (conpound 1 in the schenme in
parm Wer t he schenmes bel ow) or the nitroi m dazole
prigmary cohol (conmpound 2 in the schene in part A
in the schenmes below) is converted to the
oPM¢ dazol e secondary al cohol using either Cerium
gagents (second schene bel ow; see Takeda et al .,
dani ¢ Synt heses, Vol une 76, page 228 et seq. and the
i jces cited therein, incorporated herein by
rgnce) or Titaniumreagents (first and third
sc engs bel ow  (see Iminkelried et al. Organic
Sym\hg&ses, Vol ume CV8, page 495 et seq., and the
ref efences cited therel n, incorporated herei n by
5). N/i "N Seebach's Ti ///~~'N 02N Di bat -

zNHO reagent 0zN~(/ I NN ONOH COZEt lei 1 H4 N
[0217] PNn'ﬁfomu afAdLk§ ﬁl?e%aﬁetsm&l?eannglé!pﬂar%&r@d behbPAeahollcan be
N Ar~l' N Seebach Ti Martin QzN ,

used todemyen tthmnmcti@amxﬂuﬂmqﬂdmimogp of ¢toposidecralogppe the

descrigf e fonpItoR “Bef BpCiugBrbaty § BE R Sbe e’
alcoh%lﬁ'zlaica) Fg ﬁgﬂﬁéﬁt@w ethles e pRehdBof Behee bypfifbkt bdiererting the
benzyl alcohol to a bromide and then reacting under the standard alkylating conditions
described above to effect the desired ether linkage with etoposide. Alternatively, the
Mitsunobu conditions described above can be applied to form the desired ether. The

following structural formula presents a nonlimiting ex ample of such a structure.

Example 3 ,
Combretastatin A-4 and analogs

- [0218} The following is a prophetic example of an anti—neoplasﬁc agent containing a

phenolic group.
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(conpound C, bel ow) conpounds descri bed herein, shown
bel ow. 62 WD 2004/ 087075 PCT/ US2004/ 009667 R=H or Me
H Ne ROHMe RHM RH NI2~/ N2 X OCOCI NOz
wEdZa707N N A B C [0214] Conpounds A, B, ande€i/us2004/009667
above, are useful as internediates in the synthesis of
the hypoxia-activated protected anti-neopl astic
[0219h0 @mmremmmmmsm e éntikitdrlod ekcroyubnlex ynd pessesses a sngle

t her ou prot ected anti-neoplastic agent. .
phenofig grﬁﬂpgl i %ﬂ&&&? e eSSF@t 49T CPRPOUBY PYRICHY qefivly) Lhercisa
CombP&BRRGI AL ﬁféﬁiﬁﬁb&}? iR &ﬂ% by ﬁfé)ﬁlbé’tﬁﬁﬁ S48 bhenolic group with

containing a "phenolic gro 02161 The et oposi de
an amant grouprand xﬂnmgemanalhemsmelmtéritdla’dd Gorabikiaktatie d-at Bothof these

comphuti R 1o o germletdhbiefyl hepmotioallialegisghosing the

protedi'&ﬁéifti‘- ldsfic et eSeribed A Bifis patestl [(ForGaR et dTheédollection of
a. noder at e base such.as potassi um carbonate in an

Combagthsiatinoanglags) sgeniy arsdﬁrﬂurr%tg Mwdicingl| Ghermisitsi, ¥803y 101 H97-1722).
Manyao% V%? ?lot]%el a%% 8%\?@2&” © Pi9 gec d as dtescnbeg %elow'\flntaﬁ%ﬂa ggous fashion.

[0220fretThglstrdctiies 0@ canmyammwwid-ﬁsmnﬁa@ BhAtopitd SRAPBELEE A-4:

using triphenyl sphi ne and I sopropyl
X=0, Za5Hi and apusng panles: | NEE/FH Hhal ogous reaction and

experimental s are provi ded in Told, et.al., Journal of
Organic Ch¢m stry, 2002, 67, 1866- 1872 in Exanple 1.
The foll oy ng str ctural formul a presents a

' ' Y 2 . a structure. 63 ) WO
2004/ 087075 P4 cY N2 ON

- [0221] The following protecting groups may be used to protect the hydroxyl or amine

- groups in the Combretastatin A-4 and analogs, where the * indicates the point of attachment.

Prodrugs when X is O or NH

: / F
| /T'E 7 [
7 N . N /
o I N/ \O . O/\[ N}—N{\

Prodrug when X is only NH ' \

. F
‘ /
| 0%0/\‘@\0% :%éi
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MOOWw OO0- O OOH HO[0217] A nitroi m dazole
al kyl phenolic ether bearing a para or ortho benzyl
al cohol can be’ used to forma ether connection wth

wWa he/pdverol i ¢ group of etoposi de anal ogous to REEUS2004/009667
description above. A nitroi m dazole al kyl phenolic
et her bearing a para or ortho benzyl al cohol can be
coupled to forman ether to the phenol of etoposide by

he, . | h b
t0222] a5 oERREAES b iR SR telt g G B e Rgin &
4is 1e§lse@ﬁfnmbﬁ ds eleavilting Rifdale hdiebelamtabbingihaduel tb BkRGA esterases. -

wi th etoposide. Alternatively, the M tsunobu

The stggingiGanabretagletie Ar%@opoabmr@aklmvae@b&p pihedgnip@ 2nadegeanths
synﬂle%Fz%d b ? ShHiE I ﬂ_ i i ir(fg} lI\’fé’& r4lig(E§$‘ %25 %ro'é‘E' ®9g Sﬁn’thesis

a non 'm exanp &0 f a stractur

of othé;L ad&[og-caﬁ)be FourtGn Mérefeebiiceiestlibdd in®ldah, B Cinenitkeadidisal
Conpretastatin A-4 and anal ogs [0218] The fol |l ow ng

Chemi%f)’aﬂiﬂ?’eb@reltq &-ld2%npl e of an anti-neopl astic agent
containing a phenolic group. 64
Example 4

The Duocarmycin Family

[0223] The following is a prophetic example of an anti-neoplastic agent containing a
phenolic group.

[0224] The hypoxically activated technology described in this patent can also be applied to
the Duocarmycin family. A simple alky! connection is described elsewhere in this patent and
may be straightforwardly synthesized by methods described above for etoposide. The lower
linker connection to the phenol of a duocarmycin may be straightforwardly synthesized as

. deseribed above for etoposide. Many Duocarmycin analogs have been synthesized and one
of skill in the art will understand that the free phenol in the position denoted as O-R may be
protected using the protected anti-neoplastic agent technology deseribed in this patent. (see
references for analog options: Denny, W A, Current Medicinal Chemistry, 2001, 533-44 and
Searcey, M, Current Pharm. Discovery, 2002, §, 1375-89.)

Ra
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WO 2004/ 087075 PCT/ US2004/ 009667 10219]
Conbretastatin A-4 is a potent inhibitor of
m crot ubul es and possesses a single phenolic group
wao batt/03®73 hought to be essential for conpound gyt/0t@6i/609667
activity. There is a Conbretastatin A-4 anal og which
differs only by the substitution of the phenolic group
[0225i thmag e arvariety 9f groups, ridclild;mg ot wordintitek |ty halo med pmifcﬁfdilate and

retastatin A- h of t hese
particlygRy AR A0S tspir b 806S G NS B activated
prodrﬁﬁ'sﬁ@@ﬁ dariBd Sehi SRS rwRERL ﬁ&ﬂ‘?eglz@@ me'%%ﬂ@és?éfsk Qs B eBhrfection to

scribed in this paterit.” (For a review of
thepl@mllcééﬂumfdheD@ommeuast atin anal ogs, see: I\Iam N,
Current Medicinal Chem stry, 2003, 10, 1697-1722).
Many of these active anal og can be protected as

described bel ow in an amgipgaes fashion. [0220] The
structures of Conbretastatin A-4 and its am no anal og

are shown bel owﬁmwmvcmml@ﬂ_z@mlﬁm no anal og:
11 The

fo
0226 AR AN E I el sxitnplecipaniPRouiice %8‘51‘%?8?% :
hemiantindgrai®. groups in the Conbretastatin A-4 and

nal ogs, where the indicates the point of attaclnnent.
[0227h YRS & nptyra) pepduirefatedIondaungrebic. df grves as a pre

BRI ARATATP g

in equiitirive npcda*iinhinatixmnﬁ‘mmtto tand the ap@vesintindQbufetin 3.AL, Id‘n al

Croe B P ol S
cytotoii(ﬂﬁftvlilﬁéh ﬁ@'ﬂ@&tq"()@@ tQl 'ir{bréjséd f3arGRTBRRoAlHidn BY ﬂgxcﬁ‘%l@m

he” am no anal 0og can synt hesi zed as reporte
Chsunl K, J. MXR. P (16),r3022 -3032, 1998.

Synt hesi s
OH
OMe O OH O "\N’%,Rz
I o
‘0

Rq=H we 1

R3
Rs = Me
Rg = //\1)3“H'

[0228] This toxin has been the subject of a patent application, JP4187096, which combines

_ itina vaguely described manner with an antibody which has dual recognitibn of
barminomycin and a specific antigen

[0229] Barminomycin may be regiospecifically modified on the nitrogen of the hemiaminal
function with the nitrdphenyl carbonate derived from 1-methyl-2-nitro-5-hydroxymethyl
imidazole to produce the product shown above where the R; is shown below (left hand
structure) with the asterisk being the connection to the nitrogen. Alternatively, the nitrogen of
the hemiaminal of baxminomycin can be reacted with the hitrophenyl carbonates of the

' .nitroimidazole alkyl phenolic ether bearing a para or ortho benzyl alcoho! as describe
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of other analog can be found in the references
described in Nam N, Current Medicinal Chemstry,
2003, 10, 1697-1722. Exanple 4 The Duocarmycin Family
wQaRRB7ofhe following is a prophetic exanpl e oPCBS2004/009667
anti - neopl asti c agent containing a phenolic group.
[0224] The hypoxically activated technol ogy descri bed
previcbusln foipsodmt émbwahloamin delogpphdre dnd @xantm@ombisayhm ibalow

g s T R A ARG s R or var a1

synt hesi zed by net hods descri bed above for etoposide.

The lower |inker connection to the phenol _of a
duaqcar nyci n nay be strai ghtforwardly synt hresi zed as
desgyi be for op03|d dr nyci n
angfo xﬁihe5|ze od ong ski

he
ar@” will undersyan \hat the free phemel/in Ar?e\t: >—”
position deno as OR may be protected using
protected anti-neoplastic agent technol ogy descri bed
inthis patent. (see references for anal og options:
Demiy, WA, Current Medic mstry, 2001, 533-44
and Searcey, M @rrentbgﬁéglngr%eu scovery, 2002, 8,
1375 89 ) R3  P~-NshiRaanReinldndYebitdd-daldse N R, O F or/
N, R .66 WD 2004/ 087075 PCT/ US2004/ 009667 . .
[0230[] 025 fo}tom 1ha PEOPREHG Stayndt olgroniisneopkisticiagent coRinipg @
o halo and sul fonolate, and particularly
hem%%f%g}l g the reagents descri bed above for etoposide,
[023 1] heAhyioxyoiralslay aattumod hettral preticti)ys V\ﬂ'lnﬂwman:)manh'el relatives have

S I e R NTCNIT CHE RR .

- | 1
D e o Ao, e A ety £ A on these atura

produgts smdtthemm@]dic)és of synthgeis havobieniwalkngvigwed in Kamal A., et. al., Current
Medicinal Chemistry-Anti-Cancer Agents, 2002, 2, 215-254. These anticancer agents share a

common important feature of existing in an aquecus solvent as a hemiaminal (R,=H and
" Ry=H in the structure shown below for the anthramyein structure). It is this hemiaminal
moiety which equilibrates with the imine form which is capable of crosslinking to the N, of a
guanine in DNA upon drug binding in the minor groove of the DNA. This crosslinking event

is responsible for the toxicity of these compounds'and their anticancer activity.

e 0

NH,

[0232] The N of the hemiaminal has been protected in prodrug form as a para nitrophenyl
carbamate by Thurston in an attempt to make a prodrug version which is friggered by an £
Coli nitroreductase enzyme. This enzyme was ultimately fo be delivered in a tumor specific

manper by conjugating it to a tumor specific antibody. This approach is known generally as
' 68 ' '



hem am nal group. [0227] Barm nonycin is a natural
product related to daunorubicin. It serves as a pre
activated al kyl ati ng anal og of daunorubicin by bearing
wano@eioam nal functionality which is in equibichrstsiuioeess?
upon elimnation of water to formthe active imne
]igl\/bufarlj - MA, et. al. Chem co- Bi ol ogi cal
ADER /e nidesbersyé groupss nateapabld B?bﬁﬁgyedudéldl ly madedlian enzymes given

o M 5 er G kAL o e
Bloor@@ﬁ@ %Mﬁ&&%@e@t? 2000/ f@‘QOE@)" %tgﬁt I_%:'FEU% IZ?EF%I aﬁﬂrei'ated

ﬁhngbé?efﬁ thgargetipg oF thedePaXIﬁdff)mStOféwpbnS vsing edypoEs mmﬁ@;elease

1205 g AOHB P D5 RNGEE e

describadh i Iﬁymrmﬁbaﬁm&[tﬁhﬁuﬁ Fl"t}@sef teGetiitl vaR Prc{dﬁge?ﬁithram cin prodrugs
rm nonym n may be regi ospeC|f| cally nodifi e on the
Whef%ﬁ% i dhenaikytigounesiel smethyl deperdineen the selventpretreatment (water,

methd?l'oI 6:‘%&1'8?{&)2‘ hlﬁ?l?(frlgggﬁ% gxa?ngé;(&%e%? ﬁltclr &H%r?n Ry is shown bel%vly gaﬂkaéogous

fash1dxﬂ19 ther hnﬂmntomdamaa@waum ﬁtdrfsE bBhgitlse stackmeEloONd nitrogen
£ th (] eft haﬂ structure) wth the asterisk being the
oft CJ@HH@E’PP nto the nitrogen. Alternatively, the
nlt,rogen of the hem am nal of barm nomycin can be
ted with tl{é nltbophenyl car bona of the /
ho benzyl

| kylff phenol i g et Her— ng a-~parayor o
al N_as des | be 67 WD 2004087 if
PCT/ US2004/ 7 pr\@/l ous to produce the 7N

-banni nonyci n anal og where and exanple of Ri is shohWn O
bel ow (right hand structure) wth the asterisk being

the connection to the nitrogen. F ONII ON Ol

~--Np />N

nit “daz

Example 7
Syntheses of the N-1-methyl-2-nitro-5-hydroxymethyl-imidazole

The following synthetic procedures were-carried out to synthesize N-1-methyl-2-

nitro-5-hydroxymethyl-imidazole.

[0233] . The Ester: N-I-Methyl-2-nitro -5- car.boethoxymudazole was synthesized according
to the method described in the reference, Asato G; Berkelhammer, G., J. Med. Chem. 1972,
15,'1086. In the step involving a C-formylation, the prescribed base, KO'BU was replaced
with NaH. Product was characterized by H1 NMR

[0234] The alcohol: The reduction of the ester functionality to a primary alcohol wés
performed following a hydrolysis of the ester to the acid. To a mixture of the acid (49
mmeol) in THF (1500 mL) and triethylamine (71 mamol), chilled to -10 C was added dropwise
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I, NYOOOCNO Exanple 6 Anthramycin and rel ated

anal ogs [0230] The following is a prophetic exanple of

an anti-neopl astic agent containing a henani nal
wodie70750231] Anthranycin is an antitunor natP@TaiS2004/009667

product for which nany natural relatives have been

identified such as tomayntycin, sibiromnycin,

isobutplvhirmefponste 471 mestharsmgicied fox 3. Fhe tempeprusyasdniseto -5 C

and s iy Rl ORaptrekS AP U SR R AL N EREL B wos

added §1>6leﬂ £5th8 rd23i6n REAGreWBlIbwEEYY £EGbd 6F Waer200mL)ever 30 m.
Current Medicinal Chem stry-Anti-Cancer Agents

After armizhn@al 3201@ thereactivremictanetasdisead tnge aiad oharhyddy 2,504,

wtat G5 ERE R0 P S beSebth PRI RSP

chrom%idgh@hﬂfsﬁxg%ﬁ@l\@c&ﬁle Wikl arf d3gentialiy parisolid whidhuedsueaystalized
is this hem am nal nuiet ﬁ,hwhl ch equilibrates, w

- from Etl:’\)é‘wrhﬁst]‘t@ yieldubeonr Brogdugialibe Produet WasahpriRicRged &Y ‘trﬂ'é\’ls

ol ol BRI 6 AR et it e o

responsi ble for the toxicity of these conmpounds and

their anticancer acfivit
[0235] o S3pthestsef the -1 tmréhﬂémvgﬁ% Yﬁﬂég“ﬁggﬂ“ﬂﬁqggg’ct ed in
prodrug formas a garaﬁnltrophenyl car bamat e by
Thurston in an att®8gpt/ to make @&sprodrug version which
is triggered by an Coli nit/roreductase enzyne. This
enzynme was ultimate o_be-delivered in a tunor
speci fic nmanner S& conj ujg g it to a tunor specific
anti body. This approach i sgeheeal |y as 68 WO
2004/ 087075 PCT/ US2004/ 009 ADEPT. A nitrobenzyl
group is not capable of being reduced by manmal i an
enzymes given its | ow reduction potential No mention

is made in either the journal pa, Sagnou
[0236B; Joragaitere s thenaster éomamercially avalabie) Q)mggbzim&(loo mL)
2 & Inbi8%e. 2tk ?neteﬂﬁ tion of
s a ar ge%%‘ ‘#g ggﬁ%ggﬁéﬁl&}% z{r)l%egtt Ig'?m tL rrgr s u65| ng o e
LlBth yolation, tpaditiicovasdlmiatirred for 20 hr. Upon the dlsappearance of the
starting material, saturated K2CO3 agueous solution (1 mL) was added to the reaction

mixture, after stirred the mixture for 1 hr, methanol (10 mL) was added to the reaction

mizxture. Filtration and flash column purification (eluent EtOAc:Hexane=1:1(v/v)) gave pure
alcohol as a white solid (1g, 65%). The product was characterized by H1 NMR

Example 8
Syntheses of the bromides:

'[0237] The bromides can be easily prepared from the corresponding alcohols prepared
according to Examples 7 and 1 by way of several methods known in literature. In one such
method, a solution of N-1-methyl-2-nitro-5- hyciroxymethyl—imidazole (1 eq, 1.8 Molar) and
.diisopropylethylamine (2 eq) in anhyd CH,Cl; was added to a solution of PPhs-Br; complex
(commercial or in soln prepared in situ, 3.5 Molar ) while maintaining 0 C and the reaction

mixture stitred at 0 C until TLC analysis showed compléte disappearance of starting
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mechani sm We envi sion prodruggi ng the anthramycin
series using the same reagents as described above for
bar mi nomyci n. ‘These reactions will produce anthramycin
w@erm@angrgs where R2 is H or an al kyl group sucRcfus2064/009667
met hyl dependi ng on the solvent pretreatnment (water,
met hanol or anot her al cohol) of the anthranycin and
materjiple Velagijesiviere resmaved éh vepviorand ilad weidus wa$ paiifiahbyt litdeel

R R R NITR Y S

HINME OO I /> N N N O Exanple 7 Syntheses of the
N-1- et hyl -2-nitro-5-hydrox |anethyl-im dazole The
[0238] o T@xﬁoﬁﬁs@%mﬁ&n@%}ﬁ@é@d@n Aesvaliee wag ayrtheizedsimilaly from N-1-

eyl SAO93EE é‘y ﬁt“ﬂg‘%ﬁda‘z 88z0le. HOH3 HN HO

I J- - NOR I\V/ [0233] The Ester: N-1-Methyl-2-nitro

ar boet hoxy| m dazol e was synt hesi zed accordi ng
t he Refrosynd A& AFGIICTAL FCAGIMESSHAT FIRiRe '-0 X8 ';,!si m aﬂdll

D ,
L R LI L

bddhese eKanBlds m&wxdeeglxﬂmﬂNNRd [sglvéuﬁeis f@l_iﬁdjlnﬂFm@ ﬁﬂ lﬁireqll\_lﬁ@sxons of

e al coho e

compp%rg{ﬁ Ee?ﬁfél? %&qnéq, functionality to a primary
: al cohol was perforned following a hydrolysis of the
ester to the acid. To a mxture of the acid (49 nmol)
in THE (1500 nL) and triethylamne (71 mml), chilled
to -10 C was added dropw se 69 WD 20041087075
PCT/ US2004/ 009667 i sobutyl chloroformate (71 nnnol)
and stirred for 30 in. The tenperature was raised to
-5 C and stirred for 30 in. Upon di sappearance of the
starting material, NaBH4 (263 nmmol) was added slowy
to the reaction mxture foll owed by addition of water
(200 nm.) over 30 in.
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After an additional 30 in the reaction m xture was
filtered upon a pad of anhyd Na2SO4, volatiles
renmoved in a rotary evaporator, and the residue
wdgsdsfokRGs on silica-gel colum chronotograph psirag2004/009667

ethyl acetate to yield an essentially pure solid which
was recrystalized from EtQAc-hexanes to yield the
pUDe mNbducb OThe product was characterlzed by LC M

. gni fi cant p§@<at¢m§£ bromwate

ght” and by H {RMR [0 Synthesis of the
-nitro-2-Rydr Midazole H H %
B HOIL)  NER éoz 0 a mxture of the ester
/0(c@anﬁc i g, 10 mmol), THE (100
inL) was aglded| dr gpwi se I BH4 (2 | in THE, 2 nL) at
roomtenper OHAfter thé addition of LiBH4
solution, theim xture was further stirred for 20 hr.

saturated K2C03 aquepus solution (1 nL) was added to
the reaction mxtur®e, after stirred the m xture for 1
hr, methanol (10 nL) was added to the reaction
m xture. Filtration and flash columm purification
(qbuth{Etcngkbxane | 1(v/v)) gave pure alcohol as.a
e |sol i dofilg, 65% . The product was character| ed NOz
VR T gl e 8 Syntheses of the bronifdes:

Upon t he disappearajEe of the starting material,

$ can be easily prepared frrypthe
Y7 ng al cohol s prepared accordln Exanp es

ofyHsever al &ratg;e

~ds j
I n one such meft ho a sol ux’/
j o 5- hy g§_Qey e 9 ni dazcﬁze (1

N- 1- et hyl - 2<

eq, 1. Nblar) and dllsopFoperthyIan1ne (2 eq) in
anhyd CH2Cl12 was added to a solution of PPh3-Br2 .
conplex (comrercial or in soln prepared in situ, 3.5
Mol ar) while maintaining O C and the reaction mxture
stirred at O Cuntil TLC analysis showed conpl ete

di sappearance of starting 70 V[) Qp3/087075

PCT/ US2003/ 009667 naﬁerla
vacuo and the residueifa

tlles were renmoved in
d by silica gel

chr oot ogr aph t 0 Rgi ed brom d egest B
The product were chg erlzed by H NWR 238] The
correspondi ng * 1 zoIeDderlvatkM E
synt hesi zed S|n1IarIy frow1N—1
NO,
AN
Ry N_,\<
Ra O N C
MeO R,
O R, l
Rz
R, OH N ’<N02
N
\
MeO R, Bra A N
0 R A B



et hyl - 5-ni tro- 2- hydr oxynet hyl - ni tr oi m dazol e

Retrosynt heti c. General Schenes for synthesis of .

Exanpl es 9, 10/ and 11 Daunorubicin protected by a
whypeniseo7act i vator |inked via various del ayed pelrgRS&s/009667

groups These exanpl es provide synthetic schenes for

synthesis of three versions of conpound Hin the

foll owing schenme. 71 1 1 WD 2004/087075

PCT/ US2004/ 009667 O OHO OH ,,NO2 \ \ R2 N"( I 1

/ Il / Rz / QONH /OO0 OR1 OORH 10

%M Cé@ptﬁmﬁ' H Qi %Ndz: Ré 1%3;61@%11 if s@e@e B

1: Syl@sm of imgrmertintiNGeR | isnitrd, Rads Gydtogen MeO \ | R,

[0239] Into a 100 ml round-bottomed flask was added a mixture of A, R, is nitro, Rz is
hydrogen, commercially available reagent ,(100 mg), B (110 mg), K2CO; (200 mg) and
Acetone (anhydrous, 1 mL). The mixture was heated to reflux for 4 hr. After the reaction was
finished, the solids were removed by filtration through the filter paper and pure product C
(145 mg) was obtained after flash chromatograph (eluent EtOAc:Hexane (50:50(v/v))).

2: Reduction of C: Synthesis of intermediate D, R; is nitro, R; is hydrogen::

[0240] Into a 100 mL round-bottomed flask was added a mixture of C (145 mg), LiBH4
(2M in THF, 1 mL) and anhydrous THF (5 mL). The solution was then stirred at room
temperature for 24 hr. After the reaction finished, flash chromatography purification gave
pure alcohol D (87 mg).

3: Synthesis carbonate intermediate F, R, is nitro, R, is hydrogen

J6Z241]  Into a 10 mL round-bottomed flask was added a mixture of C, R is nitro, Ry is
hydrogen (87 mg), THF (2 mL), pyridine (0.1 mL) and p-nitrophenol chloroformate (87 mg).
The mixture was stirred at room temperature for 5 hr. Flash chromatography gave pure
product (120 mg).

4: Synthesis of Compound H, R; is nitro, R; is hydrogen

[0242] Into a 25'mL round-bottomed flask was added a mixture F (20 mg), DMF (1 mL),
daunorubicin HC! salt (25 mg) and DIEA, ( Diisopropylethylamine) (0.1mL). The mixture
~was stirred at room temperature for 4 hr. After the reaction was finished, the mixture was
poured into 10 mL dichloromethane and washed with brine (3x5 mL). Flash chromato graphy
gave pure product (30 mg). |

[0243] Clonogenic Assay

Example 10
Synthesis of Compdund H with R, is fluoro, R, is fluore
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OR1 RROKHNRZ / MO\ I RBr~-N 1 0R AB 72
WO 2004/ 087075 PCT/ US2004/ 009667 Exanple 9 Synthesis
of Conpound H wi'th RL is nitro, R is hydrogen in
waelvemeroabove 1. Synthesis of internedi ate C, pRI/uS3004/009667
nitro, R2 is hydrogen [0239] Into a 100 nL
round-bottoned flask was added a m xture of A, R is
1: Sypihesip of mperingdiate/dRo defivoredimisrbiont | y aval | abl e

BT L e o G e i e o
fluord Qﬂﬂ(llmgﬁ ® (Wohhe), KECQE (Elﬁgmﬂtdc@tﬂn&\@ilhﬁéfoﬁé Qr]ﬁﬂ) ThB @nixture

solids were renoved filtration throu the filter

was hsated to geibuxdor & hp Adig éhe r@act(oq_wsas@)lsh@dsth@ pragliorethizgtfiteawas diluted

with I(Et(%ﬁg W;’%@&% ‘%’lgls d'% I?%Hri]o i %Cﬁlgf(@] qugh &lf\e filter paper and

the orglamersnhﬂiloﬁtv&s Brasid Wit 5% K2CO3 (351 hwEly. BeporatibdgARIC, R, is
rk 100 ni_round-bottoned flask was added a mi xture
fluoreys Zésaf@r’@ aphitesalida  (2Min THF, 1 nL) and anhydrous
THE (5 nmL). The sol uti on was then stirred at room
tenperature for 24 hr. After the reaction finished,
2: Reflhcisim ofi Bpistfhgra s fluoiof | Satthesis efdmermatiste DR coHord) R, is
a 87 ng). 3: Synthesis carbonate internediate F, Ris
UOIi'tro, R2 is hydrogen [0241] Into a 10 nL

[0245]0 tbmrﬁgc Q%g@ @g@%%ﬁgg%ﬁgw% A8y % %ﬂﬁtﬁ{e)ogf & RIF% ﬂluﬁro R, is

fluorg dﬂmrmtm abowt rpaqtion), dpBHAGEMdh | THE 0 mikd enc{ aimydg:)us TH]Eh(elo mL).

tinred at, roomte

The Pt e sy P DS Tty Do pished, fash

chronﬁiycﬂgfa I8y puriticaGonpasiréalcbhol 3, Hiiik FideroRR, {sShitwdr ogen
[0242? Into a Zggm_ round- bot t omed fl askzvvas added a

m xture F (20 ng), DMF (1 mi), daunonrbicin HO salt

3 | r: ) (O Inm). The
Syﬁ%@sxggarbgﬁv\hg% Blsujf;ﬁ&eggt Escﬁ)rlg @ﬁ# é%‘éeﬁaﬁ% ﬁ?e for 4 hr.
[02464f t ato & e nilemuhd-dottomsd flask wieslidell heniftuxd of €, RES fluoro, Ry is
fluoro (0.45 mmol), THF (2 mL), pyridine (0.1 mL) and p-nitrophenol chloroformate (0.54
mg). The mixture was stirred at room temperature for 5 hr. Flash chromatography gave pure

_product.

4: Synthesis of Compound H where R; is fluoro and R; is fluoro

[0247] Into a 25 ml. round-bottomed flask was added a mixture F, Ry is fluoro, R, is fluoro
(8.8 mg), DMF (1 mL), daunorubicin HCI salt (10 mg) and DIEA (0.1mL). The mixture was
stirred at room temperature for 4 hr. After the reaction was finished, the mixture was poured
into 10 mL dichloromethane and washed with brine (3x5 mL). Flash chromatography gave
pure product (6.6 mg). |

Example 11
Synthesis of Compound H, R, is fluoro, R, is hvdrogen:

1: Synthesis of intermediate C, R) is fluoro, R; is hydrogen
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poured into 10 nil, dichloromethane and washed wth
brine (3x5 nL). Flash chromatography gave pure ‘
product (30 ng). [0243] d onogeni c Assay Exanple 10
wynhears of Conpound Hwith Ris fluoro, R2 pSr/fibia0Len9667
73 WD 2004/ 087075 PCT/ US20( 14/ 009667 1: Synthesis of
intermediate CR, is fluoro, R2 is fluoro [0244] Into
{02482 110 artDOmbubehdsiadttonreedvdd saidkd WasydaotglieHiaorobrmasieaddd (1 g),

Y NN SRR N Yo
reflux Bor e AR PG ?&m G ﬁlél@hécﬁ i Qe vhs %Bure@ﬁﬁt@ Qo BR. ice water

reaction was e reaction mxture was

and filtiation gaize puid profiscDAG R 20flndrp, Bpdk Hydeogswl (g3 aswehige solid.
renoved by filtration through the filter paper and
the organic solution was washed with 5% K2C03 (3x10

[0249]1111@ %\4@9%@%@9&&&8&@%& whaddel ld%lsenu%m Rfik mbfb Ry is
white solid. 2: Reduction of CR, is fluoro, R2

hydrogdrud?l@) m")@ (t00asg)s Kof O3 (208 meinelt AcednR, (anwdfdua,olr mL) F@e
vl oy A e R RO b e

was philré®fitd Ratef PR ﬁﬁpéxltﬁﬂﬁed witHERHD AWk | mmfhﬁ:hea;oalﬁméd organic
and anhydrous T 10 nmL The sol ution was the
. solutiggt was tgn af@shedovﬁh fag.,f354 0 gl e remgvedhe Wéss A and then

i GGPSBED KRR B, TR ITRL D 50

yellowydlidnesi s carbonate internediate F, R is fluoro, R2
is fluoro: [0246] Into a 10 nL round bottonmed fl ask
was added a m xture of C R, is fluoro, R2 is fluoro

2: Rediid o FEOR) 1s ﬂ-ﬁsﬁ ®2; i L Fgﬂtﬁé‘sﬁ Ok ﬂte%édﬁ@@) R, is fluore, Ry

p- N trophenol or of . The m xture
1shydwmnst| rred at roomt errperat ure for hr Fl ash

h du
s R R R PSS B M Sy
hydroEéH go@ 180 D@H@pnﬂm OTR{ ) fah@%ﬁ%s@ﬁ%%':ﬁm'ﬂ%%bﬁumn
isfluoro, R2 is fluofo (S ny)
was theastoe polopmHenpeature for64 rhg)AﬁﬁdhﬂeEﬂlq@mﬂw@; ﬂaShh e
chro c{%éjpbstpe ?.’18 ti tn' %E{g g%r%tagcfo% gnpsefﬁ%%' Wdre\%éﬁr(lﬁo mg).
- poured into 10 niL dichl oromet hane and vvashed W th

bri ne (3x5 Flash chro h ave ur e
3 Syrﬂh@éﬁ@ébcp@tegn edigg KBy & 1.101‘0 gRgaig h¥dr%gen P

[0251] Into a 10 mL round-bottomed flask was added a mixture of C, R; is fluoro, Ry is _
~ hydrogen (10 mg), THF (2 mL), pyridine (0.1 mL) and p-nitrophenol chloroformate (10 mg).
The mixture was stirred at room temperature for 5 hr. Flash chromatography gave pure

product (14 mg).

4: Synthesis of Compound H where R, is fluoro and R; is hydrogen:

[0252] Into a 25 mL round-bottomed flask was added a mixture F, R; is fluoro, Ry is
hydrogen (8.5 mg), DMF (1 mL), daunorubicin HCl salt (10.7 mg) and DIEA (0.1mL). The
mixture was stirred at room temperature for 2 hr. After the reaction was finished, the mixture
was poured into 10 mL dichloromethane and washed with brine (3x5 mL). Flash
chromatography gave pure product.
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Synt hesis of Conmpound H, Rl is fluoro. R2 is hydrogen:
1: Synthesis of internediate C, R is fluoro, R2 is
hydrogen 74 WD 2004/ 087075 PCT/ US2004/ 009667 [ 0248]
wo ntegosred00nL round- bott oned was added PCTIUS2004/009667
4- hydroxyl - 2-f1 uorobenzoic acid (1 g), nethanol (10
m.), and concentrated sulfuric acid (98% 0.1 nlL). The
10253} xEherpsodupts syathesided m Exafiplosd,f16s a0l hwereAhtmrtetigl by LC-MS

f t he ure.was poured into 100 nL
Mﬂu{l%%otr? fltg%%p}?rpprﬁtgmog] Y \W@%ﬁre product A Rl is
fluoro, R2 is hydrogen, (1 g) as white solid. [0249]
Into a 100 nL round-bottonmed flask was added a m xture
of A, Ri.is fluoro, R2 |Exampielidgen (100 ng), B (100
ng), K2C03 (200 ng) and Acetone (anhydrous, 1 nlL). The
m xture was heated to reflux for 4 hr. After the

ction finished, the reaction m xt ure was
pou ' ter (10 m) and extracted wifth Et CAc
(3x1 :
wd€hed wi 5 3
excess A/and t hen ] ) 3 gave
C, R is fluoro, [ ( ' i
yell ow solid. 2: Reduct , R2 is ©

hydr ogen: Synthesis of internediate D, R
R2 is hydrogen: [0250] Into a 100 nL round-bag
flask was added a m xture of C, Rl is fluoro,
hydrogen (100 ng), LiBH4 (2Min THF, 1 nlL) and
anhydrous THE (5 nL). The solution _was then stirred
_roomtenperature for 24 hr. After the reaction
Allgglfmdm me)dhy&rbmmtm ﬁi@:ﬁMQE%ILI-Wi-%Oﬂ@M‘@t@%I—ﬁnidazole
al cohol Is fluoro, R2 i s hydrogen ny) . :
SyntheS|s carbonate internediate F, R is fluoro R2

[02543281%%352511 néfglt%%gﬂlml: pE %y@r&ft?ll gg!y*l{ gl OH?%)K? ampto 5K was
perfom«@ﬁrm@exstémtalrdrq)ndﬁfdﬁ used miyjiad figes thi the 1{tSrafurertq alkylete The

chl.orof orrmat e (10, Xt ure was
_phen ,rlﬂqlgtg{pgtelﬂ . roxycampiothecmn, g‘;(g;u‘ gg‘%] of Igf oxycamptothecin (2 eq,

0.1 manvRERY RO ?&,Yde%@é@dmme anﬁsr&fé%ebg g%qj“a}ld e n relexgnt
Synthesis o ound fluoro an
troipydezelgdremide 15 zqa) wias stizmed & mhforiced A d-and tviobatides vﬁretrasebmwmd ina

e IRt b o BT s

ethersrbAdéDintihls)Exatitife 17(5chitfod. Wompdind weE cAhrab@ARRd by LC-MS
tenperature for 2 hr. After the reacti on was fini'shed,

showing gajenpeak ef appreprisie meleculee sveight i di chl or onet hane and
washed with brine (3x5 nL). Flash chronmatography gave
pure product.

N/
Hofm—gq\/]r\/o

Example 13

Alkvlation of 10-hydroxycamptothecin with N-1-methyl-5-nitro-2- romometh 1 —imidazole
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75 WD 2004/ 087075 PCT/ US2004/ 009667 [0253] The
products synthesized in Exanples 9, 10, and 11 were
characteri zed *by LC-M5 with a major peak ‘of the
w@appropnrat e nol ecul ar wei ght Exanple 12 HO N pofPustoblionseeT
Al'l.-elation of 10-hydroxvcanptothecin wth
N-1-net hyl -2-nitro-5-(bronmonethyl) -imdazole [0254]
[0255Th él" Tl abdgpilattonppurificatitve aph eeohdteriation oy perfirmep ifnalogous

ey B LB PR L, Vo oL e

al kyl ate The phenolic noiety of
10- hydr oxvcanpt ot heci n: A m xture of

10- Hydr oxycanpt ot hecin (Examplei®. 1 nmilliMlar) in
anhyd, degassed ME, anhyd K?(03 .£3 eq), and the
relevant nitroim dazm—%&ﬁg—%l eq) was stirred at

‘The followiag bioglél Rssayhwieh@td teshaVRicRizE QIRNR Qlaftm: p’tote&@& ghiY-
evaporator. The residue was purified by silica gel

neoplﬁﬁ‘?é‘ﬁ@tt‘égraph to yield the desired ethers provided in

5-nitro). Conpound were characterized
A RS Al >0 -

g maj or peak of appropriate nol ecul ar
Introdeetihi Exanple 13 HOB N~\O\ \ N O OH Allcylation of

tLO q1Lg?lrtoxycan'pt othecin with

{0256 Hymes! & dryeqts 20 effeefivs Antipgricpt ageri wanes e pHnygnic assay
4

o RSP SEO A L0 oS A ity o

a survaniag o@bbjssspeﬁiﬁehﬂ)odatemmhg iffretdlDeim gi&@@di fdigch d:dloﬁX(ﬁi’girbaer than

i O i.cal Testing The follow.ng.
0 Ce%ﬁ oﬁ%ﬁﬁ’e 8&&‘%@%% tE é%%fqr&neﬁlgﬁ §¥ROSPIC 28d\fhen the drugris
removede (RIS RaHRehi Al Torde SR f@%rell%u ﬁﬁi ﬁ)l{ngvﬁ'ﬁgﬂl%%%f cells
Toxicity AsSay I ntroductTion etermne |

are plgfed god Bculptest dndid Wlﬂelea ering aﬂdemeag:ermumd ambtlt lwell survival is
t t es for

i.C as; t rin
csloul§lg 8RR B3 Brine 5 B fsE3) st Bmpared to mumsber of
colonieg forawd ¢ the@mabited Eont@ls. In order to determine if a drug is selectively toxic

...ander anoxic conditions cells ave exposed to the drug either with air (normaic) or
completely without oxygen (anoxia). The terms aerobic and normoxic are used

interchangeably.

Experimental Methods

f0257] Exponentially growing human H460 cells (obtained from ATCC) were seeded into
60mm notched glass plates between 2.5 and 5 x10° cells per plate and grown in RPMI . ...
medium supplemented with 10 % fetal bovine serum for 2 days pﬁor fo initiating treatment.
On the day of the experiment drug stocks of known concentrations were prepared in complete
medium and 2ml added to each plate. Glass plates were sealed into airtight aluminum vessels
equipped with a valve to control gas flow. To achieve complete equilibration between the
gas phase and the liquid phase a series of gas exchanges were performed on each vessel While
shaking. Vessels were evacuated and gassed with either a certified anoxic gas mixture (95%
nitrogen and 5 % carbon dioxide) or with aerobic gas mixture (95% air and 5% carbon
dioxide). Specifically, each yessel was evacuated to minus 26 inches of mercury and held for

15 seconds before gassing at 20psi and agéin holding for 15 seconds. After a series of five
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a surviving cell by specifically determning if a cell
can grow to forma colony of greater than 50 cells.
Briefly, cells are treated with a drug for an acute
wexgaseres and then the drug is renoved. Cell s pairRIS2004/009667
trypinized to formsingle cell suspensions and known
nunbers of cells are plated and i ncubated until
evacuatbiortng gassmmgy thCowsels eeratiedd amaddidohal Sdninhes befote a final
survival .i.s | cul at ed .hased on nunber of col onies
evacipfion ani il gt gl YESael BB Cesivd #Rs Bk areal foe! Bpve
atmofRLABSURO! OB Jrite iRELMEY REARALANTO! Sut Al H¥featufbo,
etermne if a drug 1s selectively toxic under.
plateawerkiremewddram each wsbdl sndithe devgporeeptiycembeedifrog the ¢dier Plates

wi t.h ai.f ((nornxjc). or conpletely wthout .o n
were Plabig il PURRRRRE pitbrBt i Bnd hSoliPh ok rapsip-EYHEE nd then
trypsinfe@ F&5anaRedl Y 378X PBEfaBRALR]ls WMot 1Raeralif5 ikl medium plus serum
Exponentially growi ng human H460 cells (obtalned from

and spancioy Smyiy & 10sge Bellnwere regupandod ehapgpropimsielp a8 sells/ml and

. n_ 2 5 x105 cel l.s per plate and grown.in
s8R0 et AR iR bl (b g e G SofPias et
stockfvk detetained byicoﬁmh% with & CotliiT A peaE18RBhnter, WndvitEm@Aders of

of the experinment drug stocks of known concentrations

cells wareplateckand Rlacy ed in anjpenbaier fprcbetyeenatiansyl Q days. Colonies
' | af: . r iy20 airii. .
weroSREI ) Bt RSSO R0t RORN G 18R B
Colomibsoof gréhterabdn B eclsonpt ehenteicpnid thbsiativing hedtvaeRteihied.
gas phase and the liquid phase a series of gas
exchanges were perfornmed on each vessel while
Resuffhaki ng. Vessel s were evacuated and gassed with either
: a certified anoxic gas mxture (95% nitrogen and 5 %
[0258} ar Borlavhaxbigé) caorrohshdwedawsiinifigns taxicityudiffetc8&nahe above

o 320575 R 5 ISR B SR PR s

The IE0YO00HiHIL:106 Lcd@SSfoRdatdin) 3API5 ﬁ[&o@g@%ﬁgﬁ@aﬁﬂ Bfbes of 0.2

' . for 15 seconds., After a series of five

.. micropdetr) we7aRsopelpr yeaupWtipbesBaimentacuat i ons and

gassi ngs the vessels were held an additional 5 m nutes
before a final evacuation and refilling of each

[0259] e SHel comipbhnd hEEganble OGhgwsd hdet tHetsadde pdRigicoadiGuss an IC 90
at nospher.i.c ﬁr essure, Cells re_incubated for 2 hours

of 4 mierogigler wigth dafa ranggs of 2 mig to 5 miergmedan gveamplipls e d

- . nr. .

expermhEif SRR abflal 15y bRV AIPA oS ATREER SebP M the highest

concengrhfioncofafdniremblat,ithnlimit of sylphiliny HEFEN metla fdrehis assay. The
trypsi.ni ze of 5 mnutes,a 7C. Detached cel|s r.e

compind DR %S%%W?@W&fﬁeﬁ ik s * PRl B CoBRHiRNS,

implyig tﬁ@@%ﬁkﬂf@e} temNRg if S945REBASE RinARBACXI mat el y

1x106 celfs/m and diluted 10 foldto yield stock
102604 o nervonyoind of Example 4 0ishgvedhimeleefteciamedrypet canditonsafn IC 90

o 1 53 S SN B RS St R
experiments. The normoxic data was very dramatic with no toxicity being seen at the highest
concentration of 10 micromolar, the limit of solubility in cell media for this assay. The
compound of Example 10 showed a marked lack of toxicity under normal air conditions,
implying the Example 10 compound is a very selective compound.

[0261] The compound of Example 11 showed under the same hypoxic conditions an IC 90

of 1 micromolar in one experiment. Under normoxic conditions the IC50 was approximately ,_ '

78



cells were plated and pl aced undi sturbed in an
i ncubat or for between 7 and 10 days. Colonies were
fixed and stai‘ned with a solution of 95% et hanol wth
w20 0rystal violet stain. Colonies of greapefushabonsess
50 cells were counted and the surviving fraction
determ ned. Result [0258] The daunorubicin contro
5 micsdnovledinae skpaminfiene. gﬁge tmlbmjntiyng @kﬁlﬁl@[ﬁﬂﬂct;iui derhhiBtraboyseod
eni c assay r .conmpound exposure et ween
-Selec‘“h"dfryﬁ%‘}gw??e aHP¥IP aﬁﬁ&"@&f@% EORENSt i ons.  The 1C 90 ( 90%
i nhibition of colony formation) was 0.5 m cronol ar
with data ranges of 0.2 mcronolar to 1 nicroniolar
IntracelimlarAdtufidreo el proiimdotisit¢dPARudshe conpound of
Exanpl e 9 showed under the sanme hypoxic conditions an
IC 90 of 4 mcronolar with data ranges of 2
Biologicak4ssayar to 5 m cronolar over nmultiple experinents.
The nornoxic data was very dramatic with no toxicity
bei ng seen at the highest concentration of 20
Ih”vﬁhg@gnolar the limt of solubility in cell nmedia for
his assay. The conpound of Exanple 9 showed a marked
Iack of toxicity under normal air conditions,

26 A R SRR S SOOI 8, B LBt

thereféfeiesd totBe fsdétiBe BY RRSCEVERRE] Wi BA%: Ahye@iSUru@etibolism in the
m cronolar with data ranges of 0.5 m'cronolar to 2

medigp of egls|expossd éo thenredrpg anderpwbicnsranexic theditionsoxi ¢
data was very dramatic with no toxicity being seen at
t he hi ghest concentration of 10 micronolar, the limt
Expesifnerstal Mbitlods y in cell nedia for this assay. The
d of: Exa | e 10, showed a marked | ack
10263 0,0 W&g\m Hbecn e celRaRm dsaeribed lﬁﬁxge\mﬁbe @

rutro1[ 0261]er w&m&l SYO%R%/W%EJ, cﬁﬁ{géﬁ% da@gtrg?gglr medlum

withogbphenbl/isd; m@ smh@nttnt@hmthﬂomm BIEPESf and llﬁii’/cfam‘nbbume Berum.

__ Expolidfiafi Bl oo sGiR o Bhivaet o8d Bt eab gtsas Bovgeiedaeectly

in 1M aREDWER dhl. dDRgORPLs bR AL cJIewRR e PlackX 318U8n

11 thus denonstrates good selectivity between anoxic
- notchggh alaﬁfowiﬁfs&md eeeaed to@agxiaon aerabis| gastsas proioushi deseritet. All

groups s _, | %dnfé?Fgg»g% & Z&{%’: Q¢ r@ lﬁ]r_pkgaqu%ﬁ% an e%%yiﬂ: drog from medium,

all grmmmaﬂam@mdaﬁo meidtodied: thyescalls fhﬁBmﬁEﬁqfﬁﬁaﬁ%Sto@Bﬂet cells. The
herefore lead to the release of the active

Superﬁa& F wesdemevedrand agiditied with glariab asetis aeidd 1 0%dnal) ﬁ«?r@.entranon)
Drug Gk Ieﬁtrﬁ%é?ﬂ?&ﬂ vt fﬁ@dlﬁ{not%r it aﬁﬁﬁgﬁ of il Q&Uaf v@lﬁm%%?)éﬂ:@l acetate,

condi t1ons.
mixing, centrifuging, and removing the upper organic phase. All samples were evaporated to

- dryness in a rotary speed vacuum system. Dried samples were stored at -20°C.

# Group | Medium Exposure

RPMI medium +

1 No drug 10% FBS Anoxic
~30uM 10- OH RPMI medium +

2 Camptothecin 10% FBS Anoxic

79



Experi mental Methods [0263] 10 hydroxy canpt ot hecin

and t he conpound described in Exanple 12 (2

ni troi m dazol e 10 hydroxy canptothecin) stocks were

woibuterh70 30uM in RPM nedium without phenobcied@d8evss?

suppl enented with I OnM HEPES and 10% fetal bovine

serum  Exponentially growi ng H460 cells were

har y es0wid oaﬁﬂ)oﬂmd.af?ceIRBM\I\/ﬁfeﬂzmsuspended directly }in

I m jmedi um with drug. ulc:{ only stocKs and cells wth
3 dru_gE%é‘inBledl-aced i n 60T FR8t ched gl 45An9¥at es and

EXPPST; ! ) T dSESdy Previ ously

des:r?g"]el\é%oﬂ Uéhg?gupgﬁpm@?gﬁdr%%%at ed for 3 hours af
4 37C}| Examekd 2 wilhtsnt | B0 FBRt r act dr yoadgx@un medi um
——alllgroups—-were transferred to mcrofluge.tubes and |
spup 3m n at 15000xg t%PMémeétu%@ | s.|] The supernatant

was d and acidif th gIaC|a ic acid
> (10/?&% concentr at 1@})'41:%& ug was ex ?g{ét ed from

RPM ~gealiu0 O§ t he addRPMOmedfunam equyal vol ume of

ethyl acetate, mxin centri fuging,| and renovi ng tlhe
6 uppefagwiptheen phase. iq%§§§pl es Wwere %Vﬁ?)‘érat ed to

U Y TTES 5T 5 nsystiem—Dried sanpfies
wer ¢ g?oregﬁg}to%gg% oup Ium Bxposure RPM

7 medi ElmamPIe]JZ No drug 10P&BBSAnoxi c -| &gobic10- COH
RP| redi-um—+-2 C; ot-heci n—-10% EBS. .Anoxi-c. 79 WO

2004f”é@W7‘5’W‘@E§00 RIS gHium 30uM [corpound of RPW
: medji 12 Anoxi c conpound |of
8- RPM ﬁgéfﬁﬁm + l:éils npl ﬂd})}?‘:\)ﬁﬁt h cells ﬁ%&s Anoxi ¢

RPM rmedi um + 5 No drug 10% FBS Aerobic -30uMLO- OH
RPM nmedi um + 6 Canptothecin 10% FBS Aerobic - 30uM
conpound of RPM nedium + 7 Exanple 12 10% FBS Aerobic

Interpretfd#M conpound of RPM nedium + 8 Exanple 12 with
cell's 10% FBS Aerobic

[0264] As can be seen by the analytical report below the compound of Example 12 is

~—{riggered to release the parent 10 hydroxy-camptothecin only-under anoxic conditions and in

the presents of H460 cells. The degree of release ( trial 4) is significant as over half of the
compound of Example 12 was cleanly converted. The LC-MS analysis showed no other
significant peaks in the LC trace at the 10 hydroxycamptothecin selective wavelength of 370
nm other than the ones quantitated below. All other control reactions showed no detectable
_release of 10 hydroxycamptothecin including the aerobic incubation with H460 cells with the
compound of Example 12. These results demonstrate a highly selective (anoxic versus

hypozxic) release mechanism for the compound of Example 12.

Analytical Report for Example 12 compound Cellular Assay

10-Hydroxy | Example 12 | Ratio
Sample ID Campothecin | compound 10-Hydroxy
UV peak area UV peak area Campothecin/
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Interpretation [0264] As can be seen by the anal yti cal

report bel owthe conpound of Exanple 12 is

-triggered

to rel ease the' parent 10 hydr oxy- canpt ot hecin only

W RHE8EDXi ¢ conditions and in
The degree of

cel |l s.
as _qver half

of the co

———hydr-oxycanpt 4
No et o

cl eanly convgd
significant |

2r t ed(370he)LC- M
beaks in the LC
bt hecin sel ect]

the pres

release ( trial 4)
npound of Exanple 12 was

ent s pETMSED1/009667

s significant

—\

5 anaf s} showedEﬁQn@!&w
trace at the

10 sompound
of 370 __nm

ne onesﬁﬂuantit
i ons shHowed no

e_wavel pngtf

det ect'abl e

ht ed bel ow. Al |

ot her
rel ease of 10

10-0lydroxycanpt
Canﬁfftétﬁe%w |C$!
anoxl s:ﬁ)ﬂl\ﬁ u

\Ir\f\
A \JU

thecin i nctudi
I s vvlt1 he ¢
5 denpnsirate a

| r\\ ral ease—ne
eaS .

g the aerobi
bnpoungd of B

c i cubration
anpl e 12.

hi ghl ¥ sel e¢tive (anoxic

thani-sm-for t

COMPRIING REPXIAS 5

?e 12

Exag;[:g
(~30eMinot heci n

Anal ytical Repo

by 10- Hdr oxy
conpound 10- Hyd

t for Exanpl

oxy UV peak

ExamA3E-32 Ratio

he-conpound of
e 12 conpound
SarfPtoe | D
area UV peak

Exampleal Zanpot hg
compeiimdaRn04/ 0
cellshadiglg, ano
(~3OQWBX| c (-300

bcin/ 80 1 i

DO667
ic O %537@10 OHl Ca

M) Exanple 12

(870n anpl
n‘gzgtE%eci n

conpound anc

CVO 2004/ 087075

e 12 conpound
1280 038%
xic -0 938.3

QN

0% -30W

No deeg Peralrioxi ¢

EXanpte—t2-conp

-30 M ONo drug

Aeroblc 0 O

oWt 733

o O o 0.0.0.4
O OZJ. O 0070

10-OH
Camptothecin
Aerobic (~30uM)

820.4

Example 12
compound Aerobic
{~30uiM)

~0

272.0

(~30uM)

Example 12
compound with
cells Aerobiq

 Example 15
Prodrugs of Doxorubicin and Related Compounds
. 81 _




10- OH Canpt ot hecin 820.4 0 - Aerobic -30pM Exanple 12
conmpound Aerobic -0 272.0 -0% -30pM Exanple 12
conpound with '76 0 cells Aerobic 0 03.4 -0o,

w@ 280N 7EXanpl e 15 Prodrugs of Doxorubici n angciRekabeochoes?
Conpounds 81 V O 2004/08707-, PCT/US2004/ 009667 The
followng.is a prophetic exanple of protected
aiThe folbophg &t d proplyptin tesampledd portedsetanti-meoplastc meneds:described

inthi%%%] Thi s Exanpl e describes illustrative protected

$heopl astic agents that release highly cytotoxic

[02650erTHabk MRS e AbscHBXONUR A prot S PaRf npladstic hdtniNBa@blease
Wi |l appreciate that doxofrubicin, epifubicin, and

highlyietatompecienivatived of fexomehivinoGkosevd bl sn thedrtowillj apprdciate that

__of.those,.co unds that haye been and continue.ta be
doxoriih SR UGy B ORI PG LB BT 2 P ey of those
comp®Ends@BA hhye 520 48A QB 1O bPsRIIRG!SE répMdsentHEIRNs dF thbMpounds

agents based on the teachings herein. This exanple

that cqn) beiesadidit eenvetiechingy progsteddmbimepplastisigasts based parthe teaphings
hereir. %h%%i%ﬁ%&ﬁ#%ﬁ%%&h% ﬁ%)%c%te%oan gl%ggﬁsﬁcna%%éts IEH&Q %%i'eé:se highly

condl oX1 € daunonycl erivatl ves

cytotaiCcortigaaits bedér hifpdxiecondéi i SighlyBakdiogc dashonictiud@ivatives are
1999, Antj-cancer Drug_ Design 14: 507, incorporated
descriheqd &) the pRferepeePdinaandigrguban, 1999 Apt-cmesnirug Design 14: 507,
oSS, AR SoheR A0 BRPRITSLAR, ISR B
‘neoplasticlagemts thaa sel@aseschngio b hixhiy oytdexicwletivative, sefietrddhatherein as a

e e AT C R e R
ExamblRa0ufPfesSteha ﬂfﬂdﬁl@’ﬂlatg @frtpriseOhotdthen ol @R hRviety. Part C of this

Illustrates such a prodrug that rel eases a nove
Examplecustongscsudea progrigtbat eBasst]a reael digatiohitSlerivative.

26 A P R ST G oo i
groupeifidobibhubicin, daftbniiRld, ¥ptrhvies, PRkt Na \thddgofMakMgtdhiySthis single
. Tee a1§.1|i_1£_]c9 lgr%up can be readily modified with a hypozic activator as described herein to
yield protected anti-neoplastic agents having the following structure (DOX is doxorubicin or
one of the related compounds previously mentioned other than the free amino group):

R

| DOX / Hypoxic conditions result in cleavage
. 0x ™ O P s
NH2 Rz
: O ; Ry
. [ ' R = alkyl or heteroatom
5 e e substituted afkyl
A R1= H, Me
O R,=H
N -~ 2

N
O

[0267F Under hypoxic conditions, the hypoxia-activated moiety is removed, releasing the

following higbly cytotoxic compound shown as iminium DOX (or Super Dox), below.
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Zee amino group can be readily nodified MIi ahypo is
activator as described herein to yield protected
anti - neopl asti c agents having the follow ng structure
WOR@/BY78oxor ubi cin or one of the rel ated comoaursise/009667
previously nentioned other than the free am no group):
R DOX\ O H;l/{poxi e conditions result in cleavage NH2
Rz OR| ( R~ alkyl or heteroatom t n N substituted
boxd kvl R / M N/ OR=HNI | O [0267] Under
hgqgoxi Cc @Cﬁdl tions, the hypoxi a- abOKvat ed noi et y 1 s
- renvied, | easing the follow ng hi CYQt OXi Cpna
und S i nmnium % (or Super
004/ 087075 . PCT/ US20047009667 R D
/ DNA SOH ~~~ N n I m ni um DOX
schene Ror another illustrative prodrug of a "super
DOX" anal og of the protected anti-neoplastic agents
described herein is shown below. o~ o~ 0  H+ conpound
ARz N1) OH ~Pf Iminium DOX

co

[0268] A scheme for another illustrative prodrug of a “super DOX” analog of the protected

anti-neoplastic agents described herein is shown below.
o o
Y O O
H+, compound A Y
OM 5 o
—*

1) OH-
2) Swerm oxidation
3) DOX, NaBH,

N
0/ \
O
o £ T W . |
DUA hypoxic prodiug R, =H or Me
Ry=H

[0269]) Part B. Hypoxia-activated Doxorubicin Derivative Prodrug that Requires Removal
of Mulliple Hypoxia-activated Moieties. The methodology described in part A of this
r_e)‘:ample can be used to generate protected anti-neoplastic agents that have two or more
hypoxia-activated mojeties. One illustrative protected anti-neoplastic agent having three such

‘moieties is shown below (X is defined in part C).
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2) Sivzni oxidation 3) DOX, NaBH4 O-N O DOX hypo is
prodrug R = Hor Me R2=H [0269] Part B.
~ Hypoxi a- acti vat éd Doxorubicin Derivative Prbdrug that
w@eguiosags Renoval of Miltipl e Hypoxi a-acti vat edT/uS2004/009667
Moi eties. The nethodol ogy described in part A of this
exanpl e can be used to generate protected

ant I - E ypdo,astl c agents that have two or nore
activated noieties. One illustrative protected
-an i - pl as§ i ¢ agemd nhavimigdt poRe usbch noieties is

shiown lbel.ow A X i.s def i nedaticast per s B2 83 WO 2004/ 087075

O@@@‘. ORO  R=H M (with the proviso

VAN ast onRisHf w/oHOMOO\WO RN /R OH
(1 NI\/ED:N[OZ?O] Pg/t C. _ Hipoxi a- acti vat ed

ru ve Prodrug. Doxorubicin
can Z erlovat zed in acco nce with a synthetic

as degcri*bed here€i th an am noethyl noiety
to generate & dicationic xorubi cin derivative that
is highly cytotoxic and binds nore tightly to DNA
t han doxorubi cin. One exanple of a protected

[027@"t Parf €ORA ﬁcﬁtza.acnmbomébmq)mz&e%;m:ﬁé WI %%&o@ubicin
tthe"Structure below, X represents any o rse
can hmieat!ﬂltgsd pr awerdancawith e syutbeti methdd amdﬂsyan:d herem with an

aminh 0 Sl PPt Akt ot Hefersbicly el Bh ighyy protoxic and
binds more tightly to DNA than doxorubicin. One example of a protected anti-neoplastic
agent has the following structure (in the structure below, X represents any of the diverse
moieties present in doxorubicin, daunomycin, epirubicin, and their naturally occurring and
synthetic derivatives):

0 OH 9]

H COZR
OMe o) OH 0 N\/\
' NHCO.R
Q
OH
N Me
ozm\(
-
N 1
/ f =R R; =H, Me, with proviso that at leat one R; is H

Ry
[0271] Upon hypoxia-activated release, the compound is protonated to convert the
carboxamates to the corresponding amines. The prodrug is formed by reacting doxorubicin or

a doxorubicin derivative with HC(O)CH2NHCO:R, where R is defined as above, first in the



v NHCOZR OOH N M 02NR N/ =RR =H M, wth
proviso that at leat one Rt is H Rl [0271] Upon
hypoxi a- acti vated rel ease, the conmpound i s protonated
wd mogaswer t the carboxamates to the correspongifgs2004/009667

am nes. The prodrug is fornmed by reacting doxorubicin
or a doxorubicin derivative wi th HC(O CH2ZNHCC2R,

presensk of HalR( @ Ac)gHfand dtbnds ttepsencd ¢ ICONLE Wher8 R’ WO .4 lower alkyl,
2004/ 087075 PCT/ US2004/ 009667 presence of NaB( OAc) 3H

and basq then in the presence of R CORCl, where R is Cl-6
| oner al kyl, and base. Exanple 16 Prodrugs of
Et oposi de The following is a prophetic exanpl e of
protected anti-neopl ast Egamplertts as described in this

patent. [0272] Et opopc,i ae [ SEE pot_gnt non-i ntercal ati ng
DNA t opoi soner ase | 154 +B10POJIRE accordance with
- UhRe forlotied is @ g¥BSHARE SxARRE bf ﬁ%@l&ct&‘ﬁra%'ti_[heogfé@ti&éébpﬁs 25 described

. readily formprotected anti-" neoplastic agents
in thisppeteahse et oposi de under hypoxic conditions as follows.

The, h I a- tivat.ed ety .l tt ached .
102725, BihoRaE S p e R amGreRB iR RN oSt ol b I
accordah&ewith e ¥yathetit Bhdlls dvesked hd&h! SneCi r@ﬁlil@gfgiaﬁl dRfecBA anti-

ot her useful internediate reagents as descri .
neoplagie agants thalaleassestenosidevader hypaxiesorditians acfollewsli Thg hypoxia-

s SRS, T D50 RREB RS GFFBN M ot

linker| east one Ris H R [0274] Two illustrative prodrugs,

apel ed. A and B bel ow,. _and a schene for form ng them
[0?.73]I l:f‘ﬁese inkers can be provided by other useful intermediate reagenis as described

herein, shown below. These reagents can be readily prepared from the corresponding alcohol

025'\ O,N
-
N7 N NT TN R=11, Me
== PaN (with proviso that
R Br ~70 Gl at least one R is H)

[0274] Two illustrative prodmgs, Jabeled A and B below, and a scheme for forming them

from etoposide are shown below.

Etoposide
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from etoposide are shown below R R/ NNN2 N CHO

0 NANO X NO MO OV MOOME O' 2 | ~ MO OV 000 O
0O(00O0 O-\/ OO0 0OO0O0DOCt O02N 0O HO HOOhi NNH
wO2040s787R Etoposide '~-- (\ O 0 N A j-O R pir/usMo4/009667

02N 85 WO 2004/087075 PCT/ US2004/ 009667 O2NN1~
Etoposide N' N11 CI 1 eq A OIC2C33 or R 3eq Hunig's
Base b Exanpl e E{,Repdrugs of Vinca Al kal oi ds The

foll owg i-s a prophetic exanple of protected
1 anti - astic-f@gents as described in this patent.
°d 102751 tect/@ amti=Teoptasti ¢ &gents that rel ease
vi nbl ast i ®r afgBrorvi nca al kal oi d)
R
3eq . Hunig's Base B

Example 17
Prodrugs of Vinca Alkaloids

The following is a prophetic example of protected anti-neoplastic agents as described

in this patent.

[0275] Protected anti-neoplastic agents that release vinblastine (or another vinca alkaloid)
can be prepared from vinblastine (or another vinca alkaloid) as shown in the scheme below
(the indole NH can be attached to the hypoxia-activated moiety selectively over attachment at
the hydroxyls) using synthetic methodology substantially similar to that described in
Example 16

F
R= >L§N\/N]\N02 R'=H, Me

(with the proviso that
at leastone R'is H

- Vineristine-releasing protected anti-neoplastic agents are prepared in an analogous manner,

starting with vincristine.

Example 18
Prodrugs of Topotecan

The following is a prophetic example of protected anti-neoplastic agents as described

in this patent.
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can be prepared fromvinblastine (or another vinca
al kal oid) as shown in the schene below (the indole NH
can be attached to the hypoxia-activated npiety
woehkamkiorel y over attachnment at the hydroxyl spctesing4009667
synt heti c net hodol ogy substantially simlar to that
described in Exanple 16 / \ N/rOR N CH N O HN RO~
nl Mao N/ McQZC N OGOwe \ﬁnblastrre NCOVBCQol\/b HO
OQR R R R' ~-N2 R=H M (wth the provi,so
[0276} h%tmte%xﬁd PakgeoRlabc peenfsthpt rekﬁﬂ#ctpp%t@ffwapéfﬂ@ g from
[
topot e Ak heP b ir BRSO R BblAR imilar o
thatdﬂs%nbé&mdixagmlom Topotecan The following is a prophetic
exanpl e of protected anti-neoplastic agents as
desﬂcrl bed in this patent. 86 WO 2004/ q@7075
2004/ @D9667 [0276] Prot ect ed agfi=>neopl agtic

t|aIIy simlar to
Now N, O HON O RO _

[ Exarrpl e 16.
opphsatecan. R R~ N g, R g
}
R= N)\NOZ
/ E! = H or Me (wilh the provisio that st least one R is Hy
Example 19

Prodrugs of Taxanes

The following is a prophetic example of protected anti-neoplastic agents as described

in this patent.

[ﬂ"‘ 71 Protected anu—neoplastio agents that rﬂlease pacllmel docetaxel, or another taxane
can be preparecl from pachmel (or docetaxel or another taxane) usmg synthetic methodology

‘substantially similar to that described in Example 16 to prepare compounds similar i in _

/;yioxicaﬂy

HO protectable
functionality

0O

structure to the structure shown below.

BzHN O
OH

HO O~

Hypoxically
protectable HO

functionality |
\_/ OBz O
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R~NO2 IC =H or M(wit the proviso that at |east one
R is H Exanple 19 Prodrugs of Taxanes The foll ow ng ,
is a prophetic éxanple of protected anti-neoplastic '
wagennsoas described in this patent. [0277] Ppoerest@dioosecs?
anti - neopl astic agents that rel ease paclitaxel,
docet axel, or another taxane can be prepared from
[0278pachy indicated (wthedbroetuenadioversuelnptotented antiameplastid ai@nts can have

nt hetic hodol o ubstantjally simlar to

one, FYCHE bEsFh Rt PO L SomeyeE e e Wnoéra-acuvated
moietieR afd deletddrfeorh @hdsB ShSwd Hbw! € shown below. / \

poxically HO protectable functionality BzHN O OH
HO 0 Hypoxi cal | rotectable HO functionality AcO
OBz 0 &% 4/ 087075 PCT/ US2004/ 009667 [0278] As
indicated in tRe strjgcture above, such protected
anti - neopl astic s can have one, two, three, or
four hypoxi a-a noi eties. In some versions,
t hese hypoxi a- iReties are selected from
t hose shown below. N ORN~- N R R= OCH2ClI, Exanple 21

Pr odrugs of 5-FU
= 0CH2C1,

Example 21
Prodrugs of 5-FU
The following is a prophetic example of protected anti-neoplastic agents as described
in this patent.

[0279] Protected anti-neoplastic agents that release 5-fluorouracil (5-FU) can be prepared
- from 5-F1J using synthetic methodology substantially similar to that described in Example
16. One such prodrug has the structure shown below.

Another protected anti-neoplastic agent has two hypoxia-activated moietieg attached, one as

shown in the structure above, and the other to the other ring nitrogen.

Example 21
Prodrugs of Alkvlating Agents

The following is a prophetic example of protected anti-neoplastic agents as described
in this patent
[0280] Protected anti-neoplastic agents that release an alkylating agent can be prepared
ﬁ'om as shown in the scheme below using synthetic methodology substantially similar to that

described in Example 16. A protected anti-neoplastic agents of cyclophosphamide is used to
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The followng is a prophetic exanple of protected
anti-neopl astic agents as described in this patent.
[0279] Protected anti-neoplastic agents that rel ease
wo2b0dyeronr aci | (5-FU) can be prepared from 5pbl4Sedi8eoes7
synt heti c net hodol ogy substantially simlar to that
described in Exanple 16. One such prodrug has the
illustaterthistagpeet shihanoipdbmmls 2Qd Mdthod®dbbckibed herein~ This PMoteted anti- -
Anot her proéect d anti-neop] asti c agent has twg .
neoplasHisaRFafs Set pe/anEhesieBd ut fesardapecavia i mefbodsdlesarthsrerein using
St , the other to the other ring
the fo?}l?t%}%%ﬁelgﬁf'déi;gs Rg&%lmg@gd'dr ugs of Al kylating Agents
Téye fol | owi ng i sSsnthesipheti c exanpl e of protecteéd
anii - neopl asti @, ggents as described in this patant.
[ 02801 Prot ect eé Enti -xieopl asti c agents that rel€ase

n al kyl ati ng age pared fromas sHown in

o the s bel ow pisi n heti c met hodol ogyQ cl
\}Dgﬂmlly si i at dmscribed,in B}gaﬁp‘m/\
6. prot.ect ed | tic agepts, Of "\ Cl

C_!/ %ybﬂ)c%*hasé am de is used to 88 WD %’7‘087 5 N7 N\~

PET/ US2004/ 00966 findetddusit at e t hi sNas f th
corpounds and net hods descri bed hereth. Thixs protect ed
antij- neoplastic agents can be synthesized iR
acgqrdance with the nethods descri bed herein using

the followng illustrative synthetic nmethod. C
Synthesis CI 02N b/oH 0~ @N NCI C/ PAN-/C R')-MN/
O\/P\I\I-~/CI hi nder ed bas@xa%\leifR Cl d

Prodrugs of Hvdroxyurea

The following is a prophetic example of protected anti-neoplastic agents as described
in this patent.
[0Z&1] Protected anti-neoplastic agents that release hydroxyurea (HU) can be prepared
_ from hydroxyurea as shown in the scheme below using synthetic methodology substantially
similar to that described in Example 16. HU (sold aersrdréé By Bristéi—Myers Squibf:;j 1san
anti-leukemic drug with a mechanism of action ascribed to the inhibition of the DNA
synthesizing enzyme ribonucleoside reductase. HU has also been shown to be effective

* against brain tumors (meningioma).
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Exanple 22 Pro dru sg of Hydroxyurea The following is
a prophetic exanple of protected anti-neoplastic
agents as described in this patent. [0281]Protected
wanoAemepl asti c agents that rel ease hydr oxyur earftdedoss009667
can be prepared from hydrox~yurea as shown in the
schene bel ow using synthetic nethodol ogy substantially
simlar to that described In Exanpl e 16. HU (Sold a H
Hydrea by Bristol-Mers SquRbb) is an anti-I|eukenmic 2
drug witH a nmechani sm &e ac{ion ascribed t &Rt HeN
i nhi B4 onngf the DNA hemigzi ng enzyne o
OMNitgnuit! eodi de r e.| HU has al so begn' hown to Dbe

1 uo%m_{mmi ngi qma)

ef feell vey 408 89 WO
2004/ 087075 PCT/ US2004/ 009467 NH2 R HN~ 2N O
NH 02N NNH OO NHOH \N | O-NHOH Y R R H AD\W
~Y X NHZ 'VH D E YU T -~02N X~ CZN——Z O NHOQ z1—0
NHOQ - = Q = Pro[ectino gr Deprotection
x=Br,Cl,Y=NMe,Z=N X Br, C, YO, ZCH2 R NCO~
~NHBOG H+

R R
DIEA/DMF
T P Ty
OZN‘< /L 2 -_< )\
N\ 07 “NHoQ N o

Q = Protecting gr

NHOQ

Deprotection
X=Br,Cl,Y=NMe, Z=N
X=PBr,Cl,Y=0,Z=CH

. - NCO.- MNH>
~NHBoc  n+
a N‘—<\( , Br . HO VA O/NHQ =4 H(g\!/\o
: DEADMF " z Y \
o-.zs\.s/L -
Example 23

Nitroimidazole-20-Camptothecin prodrugs

The following is a prophetic example of protected anti-neoplastic agents as described

_in this patent.
[0282} A representative example of a method for preparing an illustrative camptothecin

protected anti-neoplastic agents is shown below.
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OP /1Br . HO~-ONH2 RHQ~ 2\\Z1 a ON 2
DIEA/DMF Z Y 02N Exanple 23
Ni t roi m dazol e- 20- Canpt ot heci nNi t r oi mi dazol e- 20- Canpt o
wd fvegigropr odrugs The fol lowing is a prophetic gxai®lofuo0es
of protected anti-neoplastic agents as described in
this patent. [0282] A representative exanple of a
Y preparl ng an illustrative canptot he| n
Aty,- neopl astic agents is shown bel oy. 90 WO
PCT/ Us2004/ Bewee7 0 .

02 1 R R=H o M, N(W

Ca:n%toth«g% Hypoxic tri ggﬁ-@/{f\prodrug 10283] The N

net hyl acetate noi ety a@n tiieNOgi dazol e can be

synt hesi zed by denet h)éIHat ng the hydroxymethf

i m dazol e derivative W th roi odic acid and

real kylating it with metHyl \ bronpacet at e. Lgpp,n

prodrug formation, the methoxy ester is reaned

OptR—U IMW th SOdI um hydr oxi de foll owed by aC|

t r €atitieptovico Hestt @ieR! ieHcti ve | act

caﬁpt othecin. [0284] Al ter natively, ci?tﬁ%(?%lgntp{g%eﬁ%%;)ﬁodmg

| actone can be hydrol yzed to the open form and the

[0283] The N methylacetate moiety on the imidazole can be synthesized by demethylating
the hydroxymethyl imidazole derivative with hydroiedic acid and realkylating it with methyl
bromoacetate. Upon prodrug formation, the methoxy ester is removed, optionally with
sodium hydroxide followed by acid treatment to restore the active lactone of camptothecin.
[0284] Alternatively, the camptothecin lactone can be hydrolyzed to the open form and the
- alcohol moiety derivatized with a chloromethyl nitroimidazole or chloromethoxyméﬂiyl
nitroimidazole derivative. This nitroimidazole derivative need not bear a carboxylic acid
group off of the 1 position on the imidazole but can be rendered stable to two electron
~ reduction by DT diaphéfése by having a"s't'er-icél-ly hindered éﬁijd group,”as" discussed above.
This reaction can be carried out by the bis alkylation of the free carboxylic acid and the
alcohol followed by basic hydrolysis of the ester, leaving a free acid for solubility and the
| nitroimidazole prodrug moiety masking the essential alcohol functionality. Prodrug release
under hypoxic conditions ir vivo will result in the release of the alcohol. Subsequent
cyclization with the carboxylic acid under the acidic conditions of the tumor will generate an
acti;ve camptothecin. Such analogs of camptothecin can be prepared analogously, using any
of the numerous camptothecin analogs known in the art as the drug to protected to yield a

. protected anti-neoplastic agent.

Example 24

Nitroimidazole Prodrugs of Duocarmycin
The following is a prophetic example of protected anti-neoplastic agents as described

in this patent.
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al cohol noiety derivatized with a ehl oronethyl
ni troi m dazol e or chloronethoxymethyl nitroim dazole
derivative. This nitroim dazol e derivative heed not
woeangreear boxylic acid group off of the 1 poschh@Bue@ovse?
the i m dazol e but can be rendered stable to two
el ectron reduction by DT diaphorase by having a
[0285]5t Ma:gaiubya:hiyaﬂmmggbﬁd'theg gsﬂﬁre tthewtl se 0. SRt No.
i S reaction_can be_carried out i}the bi s aII | atign

5 985899,&}@ ptert pehliensien N URO2H 7aHe and &)-S apagest applicgfippehlication
No. 208/ RBEA Y T SUIEH pile IS LT bap SR hitbfBaRAlE

triggersask ralenst e psantyical u@ﬂlg:mktﬂlble Ethec tormeetion ty théplamoliggroup of
rel ease under hy oXic C t|ons in vivo will result

the duofarigiTy &) BRESCHALYHEAERD alidaznle Ajocaryyqin proiged anti-
|
neopl%?{ﬁ: ?ﬁérﬁ‘, ?suﬁngwmqw gré 2&21?(& ﬂeig gﬁé'noggt% nqé E‘é)?&fkﬂf dsl aﬁ%er with

the niSoictidznok asg;howﬁ ffhﬂpjtrmhdfsmtaltsphlmrbefemmp avithcthe free duocarmycm

phenof 51 B2 RobiaesPls BrEm e o R OBRRFLLY o FBPERT houp as the

precutébBlodhethB RhR&lRE. ®)ichn BEPPhRRIA 61 1%%%1 ER%Eﬁ 8¢ ZHOR, CN

Ni troi m dazol e Prodrugs of Duocarnycin The fol |l ow ng
or NQzsX sambothdiri I;omuhfnpate, lﬁa‘aqdrfb;tcenﬂae@s dﬁﬂcnbcﬁbmﬂr(éwsﬁ"/ 17210.

The RoBRndfa i GRhidls sutes DSt Bhaeid sl S tsiedahtve

their prodrugs are knomn (sed3U. S. patent No.
5,985, 909, PCT patent publication No. US02/17210, and
U S. patent application publ igation No. 2003/0050331
Al'). None of these anal 0gs prodrugs enpl oy a
nitroi mdazole triggered{to relfpase the duocarnycin
using a stable ether connkction{to the phenolic group
of the @uocarnycin. A_r ea\ ali ve exanple of a
ni troi m flazol e duocarnyci n pf ot ect ek anti - neopl asti c
agent is~shown bel ow, whifch the phenolic oxygen is
: 7 NH he nitroimdazole as
@si s gtarts, in one version, with the
and the nitroinidazol e
e beaying a Ky ononet hyl or chloronmethyl group
or to the ether caonnection. Rl can be
or Lpwer alkyl, R2 can be COOR, CN or N2,
- C | or sulfonate R3 and R4 can be as
des¢f|bed iTn PCT/U802/17210 The R5 group on the
nitroi m dagol e can be nethyl or a hindered al kyl as
described &gVve. R3 Ph \NH R4

=
-~
<

/ N/Rs

{0286] All references, patents and patent applications cited herein are incorporated herein
by reference in their entirety to the same extent as though each reference, patent and patent

application was incorporated by reference in their entirety individually.
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Rae R/ 1\ O 1N H ONRS N\ N2 [0286] Al
references, patents and patent applications cited
herein are incorporated herein by reference in their
entirety to the sane extent as though each reference,
patent and patent applicgriaamsvas i ncor porated by
reference in their entirety individually. 92 CLAI M5
Whatggglaimed 1 ained is 1. A protected anti-neopl astic
agent of the formula Hyp-L-N or Hyp-N, wherein Hyp is
a hypoxic activator; Nis an anti-neoplastic agent;
1. A proteclddsmtitncoklastic ggeotipf thé farhmld Hypall-N dr MypXN Ywherd,
where Xis selected fromORG6 'V-Mf Of or Mi0O RY
where R6 is unsubstituted al kyl or al kyl substituted
W th ongypls AMpBxicheliefGat om cont ai ni ng groups; R7 is
hydrogen?lpusnsubgt ic?iut ed&gl kyl or al kyl substituted
wi t h orfd iban antoresphistieageat;aadcont ai ni ng groups; Y is a
spacer Qro sel ected fr a . substifute .
cneubst PP TEEE BRUS e BB YT TRk T8y where X s selected
substi tfggd or unsubstituted -(CH2)n chain with n=1-4
i n which one of the carbon backbone chain atons is
substituted by a heteroatom containing gPoupReand a
del ayed rel ease group conprising an
[AVAVAVE @laVaT, vy or FaVaVavly) AATAYAY)

R7

where R is unsubstituted alkyl or alkyl substituted with one or more
heteroatom containing groups;

‘R7 1s hydrogen, unsubstituted alkyl or alkyl substituted with one or
more heteroatom containing groups;

Y is a spacer group selected from a substituted or unsubstituted -
(CHy)n~ chain with n=1-4; a substituted or unsubstituted -(CH,),- chain with
n=1-4 in which one of the carbon backbone chain atoms is substituted by a
heteroatom containing group; and a delayed release group comprising an

aromatic group; and Hyp is attached to N by an oxygen or a nitrogen atom in
N.

2. The protected anti-neoplastic agent of claim 1, wherein the hypoxic activator is
selected from the group consisting of electron deficient nitrobenzene moieties, electron

| deficient nitrobenzoic acid amide moieties, nitroazole moieties, nitroimidazole moieties,
nitrothiophene moieties, nitrothiazole moieties, nitrooxazole moieties, nitrofuran moieties,

and nitropyrrole moieties.

3. The protected anti-neoplastic agent of claim 2, wherein the hypoxic activator is a

substituted or unsubstituted nitroimidazole moiety.
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aromatic group; and Hyp is attached to N by an oxygen
or a nitrogen atomin N 2. The protected
anti-neopl astic agent of claim1, wherein the hypoxic
activator is selected fromthe group consisting of
4. elmae prowttétiednticicdplastié 1P BNARME3 "Wh&tingBe hioRfd 4cBVator is a
deficient nitrobenzoic acid am de noieties, nitroazole
moictygf deifemnulmi t r oi i dazol e noieties, nitrot hi ophene
nmoi eties, nitrot@iazole noieties, nitrooxazole
noi eti es, nifRyofuran noi &Ry es, and ni t ropyrrole
noi eties. 3. pr ot ect/éd anti - neopl asti c agent of
claim 2, wher he oxic activator is a
substituted or unsupstityted nitroimdazole noiety. 93
4. The protected angi-ne NDg agent of claim 3,
wherei n the hypoxi giacty¥ator is a noiety of the
formula RZ R3 /R, N N R4 wherein R2 is
hydrogen; R3 is hydrogefy or Cl-C6 alkyl; R is an
el ectron withdrawi ng grgup, an unsubstituted Cl-C6
al kyl, C-C6 alkyl substituted with one or nore
Wherehet eroat om cont ai ni ng groups, unsubstituted Cl-C6
: ><%/ or Cl-C6 al koxy substituted with one or nore
ArEFcont ai ni ng groups; and R4 is an electron
vng Mﬁmgagogmalkylﬁ, unsubstituted Cl-C6 al kyl,
Cl-C6 al Kyl substituted with one or nore
hBi &8 @tacl@m@bmtbdrnwmg groepe unsybstibged €uCe alkl, (8T, alkyl

SUbStlfwhlt ef oal lge:r(})rcrg‘!?ﬁea Nird %“38‘8‘\("85 bsg%tgyot?ﬁg “\g?‘h%g@g’?%@ -C alkdxy, or
C;-Csalkoixy Retibasd with age bt mofe ledtatbMo-coMABAR R%%réd%@ etiMDOXI c

activator is a_ noiety of the formula R3°/RI
i }{4 1sNyelggtron withdrawing ‘group, -H, unsubstituted C;-Cy alkyl, Ci- Ce alkyl

substituted with one or more heteroatom-containing groups, unsubstituted C;-Cg alkoxy, or

C1-Cs alkoxy substituted with one or more heteroatom-containing groups.

5. The protected anti-neoplastic agent of claim 3, wherein the hypoxic activator is a

moiety of the formula

wherein
Rz is hydrogen;
R3 is hydrogen or C,-Cg alkyl;
R: is unsubstituted C;-Cq alkyl, C;-Cs alkyl substituted with one or more heteroatom-
containing groups, unsubstituted C;-Cy alkoxy, or C;-Cs alkoxy substituted with one

or more heteroatom-containing groups; and
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wherein R2 is hydrogen; R3 is hydrogen or Cl-C6 al kyl;
Rl is unsubstituted Cl-C6 al kyl, Cl-C6 al kyl
substituted with one or nore heteroatom containing
groups, unsubstituted Cl-C6 al koxy, or Cl-C6 al koxy
SRPEL-H yhaMstifutdd ODE, alRYl, DR L pj
glrigups; and 94 R4®li s6 - m%gg%ﬁ%@gﬁ%gﬁ%@bﬁ {Iglly]ﬂgre
dretepatgk gentaipingtareunseunsubstituiod €1 6% allorx, or Ci-Cs alkoxy

h - N : bst | d C-C6
AT RS TR EP B B oot BRRR B “one or rore

het er oat om cont ai ni ng groups. 6. The protected
aﬁéi - neopl astic a%SrJt of claim5, wherein Rl is
uhBsprStsctedraat-nepplestiargept olflaim 5,0phaagiry| subst it ut ed

Wi e t L J oups. and R4
1 P S LT TR B A0
heterostohstantaihing granigs; ank or nore het er oat om cont ai ni ng
oup 7. . The eﬁr tected anti-neopl astic agent of
1N

1SriH s Unsplatitat R ylapidC REs Akybyubatiyiad weighers orimere
heteroStoRMESHtARBgIpelgRendent | y sel ected from hydroxyl,
ether, thiol, thioether, sulfinic ester, sulfoxide,
sul fone, sulfonic acid, sulfonic acid ester,
| fenam de, .sul fonam de arboxylic acid, carhoxylic
7. He R Snuispo B B of Gy ¥ hokn e Taranid Heirestom-
taifif Bére inepehlintRY RIRkH gz i i
S P Pl bulfinic
ester, sgifoggleatulipne.sulforictagide sulfomic #mad beerasyl femhmniden swifcnamade,

.Qat om cent ai.ni ng group., a R4. is -H .
- carbordit BEBPEHERR Bl Sl HBie SBidef s R i ety ind cvano.
‘ at the beta position with a heteroatom containing

gIr,ﬁ)up. 9. The protected anti-neopl astic agent of claim
elhspratesicd antiwemplagtinpergt o cldm alvhereiar e

[ el-e 0 t . e - propyl .
R{SRARBIALN CELLRASEoTC 0 BB Y S04 e SR i
heteroztomh-¢omegimiaggroupl Bnd The protected anti-neopl astic agent
_clgimG wherein the Rl and R4 Cl-C6 al kyl are )
RS 5 1§68 el Y15 ity WSy it positon with
a heterBatBil- ¥dntaidih % _protected anti-neopl astic agent of
one of clal ﬁ\ r claim 10, wherein the RI and R4
het er oat om cont ai ni ng groups are i ndependently
9. gﬁ%&ﬁ%tgt%gteﬁl %ﬁgjn%(%lgs%ic ag%r?trok%%i(aﬁxlrf 6? w%%}e?ﬂ th%rﬁjl a% R(ieC 1-Cs alkyl are

independently selected from methyl, ethyl, n-propyl, n-butyl, n-pentyl, t-butyl, cyclohexyl,

8.

cyclopentyl, and isopropyl.

10.  The protected anti-neoplastic agent of claim 6, wherein the R, and R4 C,-C alkyl are
independently selected from ethyl, n-propyl, and n-butyl.

11.  The protected anti-neoplastic agent of one of claim 9 or claim 10, wherein
the R; and R4 heteroatom-containing groups are independently selected from amino,

- carboxylic acid, and amide groups.

12. The protected anti-neoplastic agent of one of claim 9 or claim 10, wherein
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12. The protected anti-neopl astic agent of one of
claim9 or claim110, wherein 95 the Rl and R4
substituted ethyl, n-propyl, or n-butyl are
substituted at the beta position with the

the R, laed 8 catistitatedethel, igtopyd! SupbutyBare HiBstiit0d 8CthE Beta position with
anti-neopl astic agent of claimb5, wherein the Rl and

the hetegpajup-cpiaingng geBAt ai ni ng gr oups are i ndependent!y
sel ected fromether (-OR20), ami no (-NH2), nono-
substituted am no (-NR20H), di-substituted am no

13. (ThdRadR2R) annymbplastﬁla_@nﬁd)ﬂ@hm Nehereih MhelRZ MR, helerdatom-

contma'?g%@;o@s@ﬁa%@m Ok i e R i B0 oo
SubStlt%m di su bst [ ‘tﬁﬁ{}lg%éd aﬂﬁgqgﬂ%éﬂ%g?@%ﬁ&a&lm

1m1dazmlsd,cmmdk3dmpamug1 (modpReli(os BielR2OH), thivethor SSRYY, itétiizold,

carborg it G Bl (GORRS drestide) C@@%%oi%@@%%%ﬁ%f%ﬁmd

P 21
CONTE Dte{ i SO, (2 itk oy

mono-ghbstitytad; N@p@@pcm:dmdeéﬁ\ﬁﬂl{ 6N RA ) dispbstituted N-connected amide

(- NR”F?%@%%@EZ@% comlg%wﬁbp %&g%ﬁl@[ﬁﬁ n)“é;P betitited N-

conneciﬂ%ﬁlﬂﬁudesw\l@mzwﬁo ﬁ(”P)d%&)mteaw Q&Hs{]égﬂseg sgltf%namﬂe (-

ph h 2),
NRZ'REGE y R SHBponlBSHh O U nbbnie SH-C)ORD), suiphony]

SO s ot AR eI el B P

phosp}@nomxy (amwqumi)@) @heqihaté (&Jﬂ*ﬁ)}(@ﬂﬁ")@ﬁ bhd smﬁﬂﬁl@ﬁu&f(- S(=0),NH,,
unsybstituted Cl-C6 al kyl, or

13, ere
S(-O)h g’ ] k§\£m NIB? luF't Ok Whet R ReangrR pgrecindependently selected from

2 C-C gk Lom contai ning groups, and C1-C6 al kyl is

A ‘ge gl:ﬁ@apfrom met hyl , ethyl, n-propyl, n- butyl,
n-pentyl, t-butyl, cyclohexyl cycl opentyl, and

h’l‘t ed Cl1- CG al kyl, or

14 HORESRE p ool gbeL] Lted C
flﬁﬁ?ﬁﬁ@b%&ﬁ@ﬁﬁﬂﬂﬁﬂ ef QH@% aﬂ@[‘%bgﬁfu@i # tﬁ%he Plsmore

sel ected from net hyl,
heteroatprgwpptpining g@upyland &yfﬂ?a}ﬂbﬂw selwe:ﬂ fmeml@thyl aﬂhﬁl n-propyl, n-
butyl ﬂ ﬁ%ﬂ? %!ﬂ.y} ]cgclgl-ll-gxeyl,ﬁcr %%f%}fltg &%&%0&%_%0 af(lwc ag:egt egf:h
Ryde penaeibdtyuted Coat; oty okl &t dikyl sﬁbmteﬁea Imﬂfbri&t&ryﬁore
16. The, protected anti-neopl astic éfnt of claimb
heteroajipaicentqingg grs)uﬁ%tang ICrdf¥s alkﬁéﬂh%dl%ﬁé@i 1, me2yl; ethykin-rRopyl, n-
The protected
buts Bt BT e oh o Shp oyt Bt ol The nypo ¢

activator is a nitrobenzene of fornul a
15. The protected anti-neoplastic agent of claim 14, wherein the R;, and Ry C;~Cg alkyl
are each independently selected from ethyl, n-propyl, n-butyl,

16.  The protected anti-neoplastic agent of claim 5, wherein R is methyl or

methylacetate, R is -H, R is -H or methyl, and Ry is -H.

96



Rso NO2 R51 R3 R2 Reg Res where R2 is hydrogen; R3
is -H C-C6 alkyl; and Rso , R51 , R52 , and R53 are
i ndependently selected froman el ectron w thdraw ng
group, H C -6 alkyl or Cl-6 al koxy; where the alkyl

17. amHe pldtevtat BitEn&ipldsAP abdny of BEERONEER I Wihe %y&%&é Eéffv%g)r isa

with one or nore groups sel ected from ethe
nitrobggdens of fomeia  nono- substituted amino (- NR20H)

di -substituted am no (- NI§21R22) cyclic Cl_s

al kyl am no, imdazolyl, 1.6 alkyl pi perazinyl,

nmor phol i no, thiol h| oet her -(SR20), tetrazol e,

carboxylic acid (-¢€8 . ( WO) am de

(- CONH2), nono-substitfjted ar eR CONHR20) ,

di substituted am de (- JONR21R22) "N-connected am de

(- NH2- C(=0) - R2) , ifuted MRonnected ani de

(- NHR21- C( =0) - R2Rs2 ; € connect ed ami de

(- NR21R22- S(=0O) 2- R20), N-¢onnect ed%sul f onam de

(-NH2- S(=0) 2- R2), nono-substituted N connected

sul f onani de (- NHR21- S(=ORg* R20), di substituted
whereF connect ed sul fonam de (- NR21R22- S(=0) 2- R20) ,

sul phoxy (-S(=0 20H), sul phonate (S(=0) 20R20),

sBb pHiydydgen) S(=0) 2R20), sul phi xy (S(=0) OH), sul phinate

(Bt ColaBihd phac e (-0 (cre)2) - and
:c’%% o qoﬂg NI%%R’Z b 53.\%:I eyg%ﬁggt@%%%%}l electron withdrawing

group, Hc@peeaﬂdjelmrl(y mﬁtoa@t wherertiinalk gl 4nd-alltoxal dey bp@frﬂﬂp mcapehdently
subsm:'.(u\? gﬁwgP%herﬁﬁ%gfp%é%ec{éﬁgﬁ%\gﬁ&% { 8@220;3%;31;% g}%{t-lge) mono-
substlﬁltetdr&mn@km dﬁ-s@’@ute&%&o&m@?h?&;llk@]Xlalklylammo,

ynyl, = quaternary am no

1m1da2(01xtc©:&91kylmﬁe@$@ﬂ(}dm)>lmqmlmol G 8H3 tthivethed-(SRA) detrazole,
t
carbo i S0 00 Hag (B i t® o aetlubaitvied paide

- CONHREY divabititatea airde ((—CwlR ﬂo&&ea%ﬁ&@ém €)-R?),
N-connected amde (-NR21R22 S(= H%ﬁ R2), N-connected
mono'§%h$18ﬁ%11¥d@npema@(d£®) CERDRY), stigwbstitutedaconnected amide

. &) ,
( NRZB#ZEU t Y t k{nglgﬁtg% g@f@aﬁﬂﬁzégnﬁgﬁlé)ﬁ 5 mono-substituted N-
conne((ted\lﬁﬂﬁﬁﬁﬂncﬁ( {'—@I-E{M%O)Q‘SB?OE hidsastitated T Ocdiddcted sulfonamide (-

NRARHSRGNGES, (Shrok 282Dy, 0m), sulphonate (S(=0),OR?), sulphonyl
(S(=0)2R™), sulphixy (S(=0)OH), sulphinate (S(=0)OR®), sulphiny! (S(=0)R™),
phosphonooxy (OP(=0)(OH),), phosphate (OP(=O)(OR20)2), and sulfonamide (-S(=0),NH,,
-S(=0),NHR?, or -$(=0),NR? 1Rzz), where R, R, and R* are independently selected from
a C;-Cs alkyl group; and wherein the electron withdrawing group is selected from halo, cyano
(-CN), haloalkyl, carboxamide, nitro, aldehydo (-CHO), keto (-COR?®), alkenyl, alkynyl,
quaternary amino (-N'R*’R*'R?), ester (-COOR?), amide (-CONH,), mono-substituted
amide (-CONHR?), disubstituted amide (-CONR21R22), N-connected amide (-NHz-C(*"O)

| R?®), mono-substituted N-connected amide (-NHR?'-C(=0)-R?), disubstituted N-connected
amide (-NR*'R™-8(=0),-R*®), N-connected sulfonamide (-NHy-S(=0),-R%), mono-
substituted N-connected sulfonamide (-NHRZI—S(=O)2-R2°), disubstituted N-connected
sulfonamide (-NR*'R™-$(=0),-R™), sulphoxy (-$(=0),0H), sulphonate (S(=0);OR%),
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97 sul phonyl (S(=0) 2R20), and sul fonam de (-S(=0 2NH2,
-S(=0) 2NHR21, or -S(=0 2NR21 R21), where R20, R21,
and R22 are independently a Cl-C6 al kyl group. 18. The
protected anti-neoplastic agent of claim1, wherein
sulphbhgl (B0+0,REY,phabiulfon@GRIY-9(SO) NI e3{=00, NFIR* N P 0X(=0),NR>'R?),
actd vat or éWp) .or linking group gL) t hrough an -0- or
where RRs R™ g aadi B 45¢ independgnily A Lorffsadiel €aigent, where R5 i s
-H, or C-C6 al kyl, optionally substituted with one or
nore groups selected from hydroxyl, ether, thiol,
18. tHIhyaepf rh@ctedsgﬁ-ﬁliem?hfmtieagemt,ofgldiﬁldx ivmﬂlereirlstfhlefaﬁfﬂelgoplastic agent is
S nic acid,. su ni.c acid ester, sulfenam de, )
bonagor SR ipdHEe &iaRign 051 or Hokine Boua JHoLERES 10~ dralWRs group in
the alitgh&fplasﬁmag&t, \@hé}SRX‘i’SQ«H,‘&ﬂ}l?acsadﬁkﬁ,ooé)et%ﬂgl b3 one or

he protected anti-neoplastic a t of clarml,
moregieupsisplectad frant hydnesogpl ailedrj thic gihintethies, sulftieettedsdl fomide, sulfone,

h r consi stin f doxoruypi cin, daunorubicin, .
sulfol e RRRORE) St fanat i Ch Boinis, SEbRRHEARER Birbpyti acid
salt, eAtef, anviidB Dhidelydackety] dagihb Haldl@nd @?am,t. ot hecin, -

topot ecan, 5- fluorouracil, AN, hydroxyurea,
mayt ansi nes, enedi yenes, discodernolides, epothilones,

t ] € 1 Ci t nol.i . b cing, .. .
19, R oA ERERT e Aeny P BOR Y, e e ARG B ment i
selecteld dtomnthegroup, conbistmel dmbiubesn, dnhétubic, duocarmycin, etoposide,
fl udar abi ne, hydroxyureapent gst at.in, )
ductogosids, é&l’q{ﬁtg?tp%{k-‘]»@(p}%@lspg%a\p@gnsﬁﬂ@,&ﬁ?‘n@tqﬁl}emn, topotecan, 5-

fluordBra@X %‘Q‘fl\ﬂqﬁ/drdig&%@,%@t. inds! étf?:ld h&é F%‘?&é’%gﬁ&%’ epothilones,

procar bazine, taxanes,” docetaxe pa axe
taxanes galichichmisns, tedmqdilss, bégonGyciy, caichedmieinsyéabetticine, cytarabine,

I R —

6-merd@ptoplkend) hiRtiRfleR sl e ARItdmPGRPhASEArtroRE &b oBlatin! «g'sé[ht}r% prednisone,
wh rom

erein the anti-neoplastic agent is selecte
procagtggingy wapnes.otnsearélnpactitaxdb tastanblidss tenipooge S-linguanine, vinca

kel {8 SIS Rem S4S DR, Spipdirmhrbsen i eichedigiond
substidite€ lidagn 1, wherein the conpound rel eased upon

reduction of the hypoxic activator has an | C50 of |ess
t han about 100nM 22. The protected anti-neoplastic

a ' ' . i-neopl.astic agent. is . .
20, 288kt Ao IELELR o U510, RSO A T Bl
selectéd Jrohytha groud-ghsisting of doR6rudidin,etdpReidk Afuh6rubReN) uoddhycin,

wherein the -0- group . s bonded to an aronatic group
Combrefastatin Art.jand RYUFHNABYSIB. agent. 98 23. The prot ect ed

anti-neopl astic agent of claim22, wherein the -0-

group is bonded to a substituted or unsubstituted
21. pHAéeyrotgrtedianti-nedphmtiangdnt 0€ clpimdt whereipathé cordgountheleased upon

rotected anti-neoplastic_ a t of cJaiml1, wherein
‘ reducgon ote t%e %ypo;&: acthfatoe as an ICCS(; %?ﬂ:ss 1%&11 about 100nM.

22. The protected anti-neoplastic agent of claim 1, wherein the anti-neoplastic agent is
bonded to the hiypoxic activator (Hyp) or linking group (L) by an -O- group in the anti-
neoplastic agent, and wherein the -O- group is bonded to an aromatic group in the anti-

neoplastic agent.
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R6 is unsubstituted CI-ClO alkyl or Cl-C o alkyl
substituted with one or nore heteroatom containing
groups selected from hydroxyl, ether, thiol,
thioether, sulfinic ester, sulfoxide, sulfone,

23.  s{ht pritectatidi-nsopldstio bgend of BlaRS B whéreihROAN EBup is bonded to a
sul fonam de, car boxi//l ic .acid, carboxylic acid salt,

substifitedspr ungpbstigited;phrand group e ths antimeaplasticagsnt. and cyano;
and R7 is hydrogen, unsubstituted C-Cl O al kyl, or
Cl-C O alkyl substituted with one or nore heteroatom
24. cdhe pratéatg] griengplstt agdne df Elamml hyhsexy| , et her,
t%ii ol , tgi .oeteéua;, sglikf{cni ¢ _ester, sulfoxide, sulfone,
s Qs AOHISEosoRtad Carting By corHer Hioalevk pubsiintedewithoge or more
~ heterctnh EAAIMhAEG srofiR sRR¥%H 'ffon?ﬁ&d}oxﬂiaétﬂé}’fﬁhﬁylcﬂﬁ'&é rS@lfinic ester
ester, am de, al dehydo, keto, am no, “hal'd, and tyano. ’
sulfoxidg, sulfenepsubfonist asitl, antfonin ecigleatst, isalfagatite, 3t fohamiide, 24rboxylic

e erei.n i.s unsubstituted Cl-C3 alkyl or C-C3 alkyl
acid, ‘é’?"{]%og&ﬁlf S?ng gt R s 59%‘?Yé°h’é%*%r%%lpérh£% GRE S¥#on @my
RO ity dsleB ClRebdtitar oy a9 XMh1, ofTNRY,, atkiAl Rbstituted with one or
thi oether, sulfinic ester, sulfoxide, $Sulfone,
more Kejproatemecanédiging srovps wtlectad fomelsydeox ylsaihdrethintj enether, sulfinic

o, 0P, PR o S ST 5
carboylid aicid, carbdyslic@RsaltlBfierD hidel akh{d o, fedtoahiitlo, hAb, and cyano.

Cl-C3 al kyl substituted with one or nore heteéeroatom
cont ai ni ng groups sel ected from hydroxyl, ether,

5. gﬁﬁ?hmécmd%&t}%@g}ﬂ?% ‘fi%e% nggitng%%rwhsu"f oxi de, sul fone,

nic aci onit acid e \ eg?ﬂl_f enam de,
s Bk fsonaubstiested @5-02 4Kyl 6r CaC); dikyLabbepaddiwitleshdorsable heteroatom

ester, am de, al dehydo, keto, am no, halo, and cyano.
contaifige gxoys 3plseiee fiom %@PXHe%?faﬁwlcthagém sifin gsted, sulfoxide,

sulforlSht o5, WATHICHAR bk yfkahids, Syl Abhlile A,
carboxyliotaeicl selt, @tvrj amide p klishydd, hefonimind, ledlai aid 2§anopaad ei n
i nsubsti t.ut - al kyl ;. and R7 is, hydrogen
R R ot BHtes e, - Grhdky, pkiog i with ome or more
heteroatdtr cdh@ﬂﬂh%%?dlﬁm_s 3geitkd %ﬂyﬁrg&f;egth & cﬁ,'.ﬂﬂjd%ﬁ]e'r,ssallﬁnic ester,

methyl, and R7'is hydrogen. e protecte
sulfoxide; sulfpaeiubfonicacily swlfonds acd asten, $ylfankmids, sulférens de cerboxylic

R T e R I O

nor e het eroatom contai ni ng groups sel ected from
hﬁﬁlroxi/l , ether, thiol, thioether, sulfinic ester,
26.  stihg prefegted agtiteaplastisagenbel daigc].avhesein Rans wnsubstituted C,-Cio
kvl 654 R i PLAe fina@i dg. ., carboxylic acid,
. y’car%%?y%%:ggg@i%d sabF, {éaggwe‘?(fﬂoam tlje, al dehydo, ket o,
am no, hal o, and cyano. 30. The protected
a,%i - neopl.ast.i c Faﬁ%ent of claim?29, wherein Xis the
27, ofhgpro %Qﬁngﬂﬁo FHC ageptpdrgdaim I avherain B és ymsubstiuted C-Cs
alkyl; bAPRPR ¥ oPHAY BB ed ¥} SEPsk it Ut ed al kyl, or alkyl
Y subsfi ?ﬁ’tﬁg%levwoth one or‘3 m)]fdg3 Eg@lhydroxyl, et her,
thiol, thioether, sulfinic ester, sulfoxide,
28.  The protected anti-neoplastic agent of claim 27, wherein Rg is methyl, and R is

hydrogen.
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sul fone, sulfonic acid, sulfonic acid ester,
sul f enam de, sul fonam de, carboxylic acid, carboxylic
acid salt, ester, am de, aldehydo, keto, am no, halo,
and cyano. 31. The protected anti-neopl astic agent of
claim 30, wherein R and Rd are independently
hﬁ%go gen, unsubstituted C-C3 al kyl, or Cl1-C3 al kyl
29. ﬁ’rqttﬁt%artw’cltppé%élc aeentef elasn 1hjyhersinythe Spa@@merpup Y isan
-(E1))08 L d X I
unsubg - (R iR AP M AT PRl P B R LSl g it one
or mocg/]aﬁteroat&ﬁl co“ﬂnmmmgtgtm eeleaatﬁ froneloh@sil] ethagdidl, @foether, sulfinic
30, V\,her iLn.Y i u.é‘_tachedtothe ant| -
ester, ﬁ%@% & SHongy 8 ifons agid 0 onig @sidspten suifenamige, sylfonamite,
[
corbol iR RIL, CABOIPI RIS SICUT okt iyl AL hfilho, helo, and oyano,
hydrogen and Rd is hydrogen. 34. The prot ect ed

- | ast t of c wh Y
0. bk pRIGAE S RRRG ofis B ath 2% aghiteingk & teedeyganp and Y i
-(CR“R\&) vHepR Oandl R Ve WRiehéhdehiy Riirba élﬁgﬂiﬁﬁ[iugeld%‘ﬂ%ﬂtor aficyl

The protected anti-neoplastic agent of c
substitied with oxe pgmprﬁeotawgm;qyl @ﬂmﬁh@hdhwethﬂs salfinic ester, sulfoxide,

sulfonlén%ﬁ%%] c#i %ﬁlf v\ﬁglf ﬁmh ggte% rsu ergtagge isu]%?rg&né% (:@ﬂ)o&ﬁléc %ﬁld,

"~ carboxyifceactibdabl] ©aér) Ainide iichydt) ketoQatAfMoSBAIE ChREyhAQM

hydroxyl, ether, thiol, thioether, sulfinrc ester,
squOX|de sulfone sulfonlc acid, sulfonic acid

31. C It g grot %:d‘ %@%@ gﬁis%lc Q%!IJE aray a(rjng%’ éﬁ%a&%}qg%| | %ga%llkeelpgependenﬂy

hydrogen, nnsubhtiﬁu&:d Claﬁﬁ alkylaopC; IQQIk?ﬁsubIﬂilﬁtaﬁW@Mﬁ@ﬁeﬁ& more of hydroxyl,

ntj - neopl astj ent. of claijm 35, wherein Y is
ether, ?}(J@IR 3 ey y?g(ang arbgpylic acid salt, ester, amide , aldehydo, keto,

aming, hEIFeRT yeRgRN) - (CR$K) - (CH2) -, where Re, Rf are
i ndependént [’y hydrogen, unsubstituted Cl-C3 al kyl,
aIkyI substituted with one or nore of hydroxyl,

Cl -C3
th oet her | fi c .ester, . sul foxide,
by Bisusctearkisnioplsds adent of luin 20 duieaeiag; saitached 10 He ant-
neoplzfsﬁb Egéiﬂl‘ﬂzﬁtﬁl oxyzdh bPRANIELy] éﬂfgﬁ@gﬁg& EJEL i-ACdflastif @ Qﬁ xylic

acid salt, ester, amde , , keto, amn hal o,
and cyano, or (CReRf) |s (C—O) Rg and Rh are

5. PACBRAT dnf AR B s RGP a0 b & i vfesapa s

hyhogﬁher th|oI t hi oet her, sulfinlc ester, sul foxide,
sul f one, sul foni c acid, sulfonic acid est er,
sul f enam de, sul fonam de, carboxylic acid, car boxyl iC

AThORp ket ERSop §en, B ABE Sy Ao T anc-
neopldstic egem eizrdnl %ﬁgmbﬁgbydromﬂ%u@.qi mtthlé adi- ﬁéo;ﬂé’sttalagéﬂt ad -

C3 al kyl substituted with one or nore of hydroxyl,
ether, thiol, thioether, sulfinic ester, squOX|de

35.  Stthé %@ect&f’dnft%o 12864 %ﬂ?% él&i 59 Wegeﬁ% grthe aceBaI Fqop and Y

sul fenam de, sul fonam car oxyl I'cC acl car
isan mmutmw (CHsluechalIaWItﬂ @&:=3 ak dedrydgCHK)RE chaimwith@=3 h)il|4®ubst1tuted

with ofie or n%renlgéteroatog-t contamﬁtg groups selected from hydroxyl, ether, thiol,

| thioether, sulfinic ester, sulfoxide, sulfone, sulfonic acid, sulfonic acid ester, sulfenamide,

sulfonamide, carboxylic acid, carboxylic acid salt, ester, amide , aldehydo, keto, ammo halo,

-and cyano,
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is (C=O. 37. The protected anti-neopl astic agent of
claim 36, wherein Re and Rf are independently -H or
-OR, where R is -Hor unsubstituted Cl-C5 al kyl;
and Rg and Rh are independently -H or -OR, where R

36. | Theprovectedhatbaédplastie dgédtoERlaah kY] whaol Ris FOR K (@RE®RY).
|nde%§gﬁgntl gHor  -OR, where R is -H or
(CH2)y A5 & R DU CBER D (CRR at(Jl2)- wBeretheRpareindspentlently hydrogen,
A L neopl - ' , rein Re. R .
unsub g8 AR €S s Ry i BBl P, e, il
thioethert sulfiviopstas tsutfoxide rsulfofie, shHbmit heidydidogiccd dsterf dWfenamide,

| d Yis (CReRf)-R''-(CRIR)-(CH)-,
sulforigfide crdoxpfc ai‘irl]fg %@2&%%&?% eRigE raég% %@%éﬁ)sltqtq,@mé@p, halo,

. A . :
and efdo S (CNKY) s (BLORREION" SURNGLMICAy Mol EnlsliiA o1,
alkyl; £1+G mtkyd @ub&tittlﬂltéc_ﬂ)wéth ometlof arure ofiltydioxyd Ldthanihiol abiodther, sulfinic
e, 53 T BRI SRS LB S

carbo T WRid, RadbexyIadsti® Y] Bste0 &ni&%h&db&eﬁo%@dioﬁlggm cyano, or

re i ndependent]y hydrogen, unsubstitute

a
(CR®Ra) iy (C=@); 208 R’ and§if arsubdspendensly haitdgennmsurstitedCol; alkyl, Cy-

| her, thial,.thioether .ul fi.ni ¢ ester,
Caatk{H fibiled e ahor@igt piiosSh gt @i} e fersaitfinic ese,
sulfoxédd, ilforf b RMATAGHE sulthit QBRANESRE, suldtRAYY |sifonAGiE, carboxylic
carboxylic acid salt, ester, am de, aldehydo, keto,

acid, carRa¥yiic peid salt.aster.camide , aldehydorket, gminpshalGam) cyaned oR(CR'RY)
is(0=g§ selected from-0-, -S-, -S(=0)2_, and -NR30-, where
0 is selected from 101 -C(=O R31, -C(=0 NR31 R32,
-H, C-C0 alkyl or C-CO alkyl substituted with one
or, nore heteroatom.containing groups selected from
37. hyBr Byefectedantisreopiastie pgent pf @é&mgé,wgqspm%iaad Bgﬁ@rmdependenﬂy
-H or SOUH O¥hGE R U 5% a4 foRiCRBS _
O R, B S B OT L RANE, Bl ORlAR L fhdependently 1
or -Oddly wharg|R' ¢s 4t odursabstituted t@-Cs alivyl) and Rodrdiertly:gte indepémiently -H or

iam no..; ha and cyanp; d 1 and R32 are
'0‘R=ivﬁbeéﬁgnﬁéh?¢fwn§€?3§§{t@ﬁ GriorAlE o O al kyl or O-ClO

al kyl substituted with one or nore heteroatom

cont ai ni ng groups, selected from hydroxyl, ether, .
38.  t Rheprotgatidomtinegoplastic fgent of deined7, wismtif &%) Rie, RELURY,Rlend R

| fonic acid, sulfonic acid ester, sulfenam de,

arehy%g%%nam de, carboxylic acid, carboxylic acid salt,

ester, am de, al dehydo, keto, am no, halo, and cyano.

40. The protected anti-neopl astic agent of any of
39, cag protested antigepoplanide agent WP ¢laimn{ 1 whdreiat X & the pestal group and Y is

tm: gk | Vi itr f an am ne, gro
R RIS OB 8 R P it . c.
alkyl, emG;-aligd phtsdtutal gk ohe of moteaofhyliroxyl) @Rk, Thi¥l, ithiobiher, sulfinic

dfﬂ,a}/ dr I'eas? group, and has the formula i
ester, sulfopddgy gilfone. S fpiio apidl, SRGPTC REG cpter, sulinagnide, mylfonagnide,
DSt : S ] e h 0 I
carbox3/fid A1 §£r86)éfll§:daﬁ1cp§alt éﬁ@?{ L é%n%%%%%ol %@{o, gélx,_ and cyano, or

an as the tornu

roup, _
(CR"R?ERA(GRD_D) Mmﬁnmndentwwdmgﬁé&ﬂsﬁbﬁnh%dr@g alkyl, C;-C;
alkyl sh%{{tﬁt@i _Withagnde oI?Afr?dre gﬁlljzdrgffy . et%gg th?g'l? thell(r)e%her, sulfinic ester,

sulfoxide, sulfone, sutfonic acid, sulfonic acid ester, sulfenamide, sulfonamide, carboxylic

acid, carboxylic acid salt, ester, amide , aldehydo, keto, amino, halo, and cyano, or (CRij)

is (C=0); and R" is selected from —O-, -S-, -S(=0),., and -NR*-, where R3 is selected from
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i ndependently selected from-H, unsubstituted CI-C O
al kyl, and Cl-C10 al kyl substituted with one or nore
het er oat om cont ai ni ng groups sel ected from hydroxyl,
ether, thiol, thioether, sulfinic ester, sulfoxide,

—C(=ORA fmo:ec)) NmP¥ R, H ac:u,m:m siuyf @i ccg%ugd @.&Isﬁfuted with one or more
sul f enam de, sul fonanj de, ~car boxyli ¢ acid, carboxylic

heteroatpm goutaming ZOURS sel%:mdd@om @deﬁyh @ﬂlek dhiol, tb;lﬁﬁﬁh@l;, stlfinis, ester,

sulfom@ﬁg1 @uﬁéﬁi&a‘;_ Sulf; V%régam&- r%l@ﬁﬁ: a%ﬁ{ erT so ] 191%' u?ﬁ 6@&%)6 Q’c{ga%yhc

acid, cairﬂoxy'l'lh@.cﬂrwlt,e@taﬁamjﬂel akkRhpd@a kkiog mﬁﬁﬁnhalﬁf arfdl Batid;Bad R* and
éﬁ*ff R40 i s hﬁdro en. 44. The protected
“are Bl sedested 1§10 @liy] o GeCromber snbstifeed with one or more

heteroat(%:@m@nmr@’g 1:[)§ Sele@bd ?‘69161%1&&#1 h&h&”ﬁﬁo’l cﬁel(tel?e‘f‘,tsiufﬁnic ester,

agent via a nitrogen of an -am n€ group
sulfox1é¢;tSuLfmt@ pllllﬁ:an: acid,agéohic athl esﬂ'dr,emﬂ)ﬂ‘eﬁzhﬁﬂbﬁdﬂfona:mde carboxylic

neo t o m 44, whey e| n R4l is
acid, C*ﬁ@ & b ‘ffff‘sfuﬁs v&{dsﬁsﬂ% ketg, gpjnpy haleggndgyanarhe
pr ot ect ed anti -neopl astic agent of claim41l, wherein

R11 is unsubstituted aryl, substituted aryl,
40.  (Jhs @b@@qtﬁmmdnmpﬂ@hg aggnt of eny efitlsims It m(B%mereuasz attached to

the s bstlt .0r substituted he eroar
the ant G fasliE aehliht b8t ah e aon To s R0 oL Sk
seI ected from an electron w thdraw ng group,
unsubstituted Cl1-C6 al kyl, substituted Cl-C6 al kyl,

41.  Ths prdested anstineoplastic apwts of claind , whisin Y is t delaya release group

WheRA, he_ ubski twt e koxy are
and haﬁathﬁg(ﬂé’ﬁ%aent |y I:\tsubsltsl t u?ed V\/lvt’%?‘% O&abﬁi’%e Ryp dgsunsubstituted

| R4ORAY R4
or subsﬁﬁkﬁ%rﬁlﬂo;ﬁfeﬁé@?&é‘gﬁgﬁ é‘ﬁ (- I\'Iﬁlﬁa% sut@tl t%t %§ armi no

(CRURCIGRTFOR) R Gy cwvhere R is 5bamckcyn -@ﬁ(ﬁ@)- iand 4% ®*Y R, Ghd R are

0L LBSEES S SBRIRHE €  oiey S Pt
~ oneor mofm&atoﬁafﬂoﬁﬁmﬁn%k sc18RBQ S, 'réR)ng %eraﬂ‘ﬁ(q Sthioether,
CONHR20) , di substituted am de (-

(-
Sﬂﬁnlcr@%rﬁ‘%kf@lﬂé& shoae spliypis acid-gylfonkpm)d estem mlﬁqmmdq, suléghamide,

cobof SRS R M i Qudf ) B e

sul fonam de (-NH2-S(=0) 2-R2), nono- substituted
connected sul fonam de (- NHR21- S(=0) 2- R20),
2. JhE Mileed A aqr SR gt o1 i b airbie Rra 10s the formula —

(CRYRHYMRZIR22- §(=0) 2- R20) , sul phoxy (-S(=0) 20H),
sul phonate (S(=0) 20R20), sul phonyl (S(=0 2R20),
sul phi xy (S( O)O—I) sul phinate (S( 0)0?20) sul phi nyl

=0 R20) , .. onooxy )(O—I)Z) phosphat e
TR Pt TR BTANG SN Poiain 40 Yiuepings ke braroses. =o
2NHR21 or -S ONR21R22 R20, W, zz ( ) (- )z ), where
and R are independently sel ected from a Cl-Co6

R,
4.  Zhryroteptesl anti-naeplastie agertt oé cl@ine 8 raereint B4 isn@OgrQ)r ando is
attachet!l t the laﬁt? Slggplgsrtﬁzrgglgn Va a W} gen of an amine group in the anti-neoplastic

agent.

45.  The protected anti-neoplastic agent of claim 44, wherein R*! is hydrogen or
unsubstituted C;-C; alkyl.
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(-CN), hal oal kyl, carboxam de, nitro, aldehydo (-CHO,
keto (-COR20), al kenyl, alkynyl, quaternary am no
(-N R20R21R22), thiol (-SH), thioether -(SR2),
carboxylic acid (-COOH), ester (-COOR20), am de

46. ( ctedRInSopRStE Eg’én@ Qf é!ﬁin‘i’ 81 (wh<DIRRE) is unsubstituted aryl,
di substituted am de (- CONR21R22)’, N-connected am de

substifutedHpyicrampsipEyd hetasersyls Qb&hStltnt@chﬂterewh adtesgithe anhsticuted aryl

o s L SRl SRR oSt o

an electrdﬂ-&ttﬁam@)ﬁg Qaﬁp un@ﬁiﬁﬁhﬁé&b@t Uﬁun@ﬂ shbﬁﬁﬁt@@@lﬁ-@% alkyl,
sul fonam de. (- NHR21- S( 3 di substi t ut

unsubN;tg@ﬁ Ko ggfeqjkgw, aathabsttut gxg(vﬂ'@yqt}mgglysututed alkyl or

alkox ﬁxle pﬁﬁéﬁ}%?ée(ng? g%% %%31 with! ogQ gl%ﬁgé)%eﬁ&ﬁ%fﬁwm (-OR%),
amino-(S(HS)) AlbBtibstirated Std) @Nmaﬁsubmtﬁ didflo (m:ﬂ?iRZ&n @yclic C;.
selected froma, Cl-C6 al

5 alkygﬁﬁ%ﬂi i nd}vﬁgﬂgﬁi\%ﬁ%?%mam mogRkalngsthicl a%@nﬂnwher -(SR*),
tetrazdlb Qia{:ﬁog{;}hc %lﬁ i(§ QF(‘?OB% sfes (ARSORSS | LMhe g C"ilfl\YIlh) mono- -substituted

su stltgé ary stltuted het er oaryl,
amided tBQNHR] )edlshmtmlterhmyﬂde (WBRNB IRTS), Nﬂmmmtad amw(ymﬂgm(m)

Rzo), Sszj:g)Eﬁﬁlgegllgz;tpg{&% qnpgﬁf l\a_-fl%‘ﬁ(ég %5%%0 }slgljv\igptl? connected
amide (AEE: SOE: s fa)mugugzp 103 2NH2 S(ﬁggﬁmﬁ % mono-
substxmg(dd@pgnm)fonmﬂbdxﬁ eS(»«QXg )N&Bubstﬁ(te@NNbdRﬁ@qted

SulfongﬁldiegéN?ent |y séale%wg %’Fﬁy 'S 8% ﬁ'}‘}Ph‘EﬂﬂEﬁJ@(—O}?é)Rm)
sulphoﬂyE(sqa&oyze@?)eaﬂgﬁky (ECONORY L ulpAaRe S (2D)OREN Mufihinyl (S(~O)R2°)

rein the substituted or unsubstjtutéd hétero

phosplgnogwy (P QUPEIDerhorphoie @/}?(l—&)(ORip)nbsla@ézu]rf%am@ﬁﬁs("o)zNHz,
-SRI ToPRe-opii LS MK BEL R, BLE B0 BigRRidEnPifoed from
aC- C%xf ﬁmyl gro:umptang vfmtiﬁmaa tletech ?nithdﬁwm% gm?p ﬁﬁﬁlw@m‘ém hald, cyano
ecte ntil -neo StIC a n (0] C
N, Gobenfle nitdy Al g ToketrfS G D) aHeEy Ralyny,
20 2
e e n ot ST Ay e YT ol ccoom)

ester (§P@ORF Oramidi (1{PMHbL) grogp sulpstituted uinidd (t‘OONHR?f) GBubstituted

T e TR AR S

am1def§-lNHR3lt©(;—‘—Q§ lﬁqoj()dllsugﬁtltéﬂeﬂ N Yorifebted | Reen? lz%g Cr)gz—Rzo), N-
ut e

substi t one or nore groups se ected
conne@gch@;lfqnamg-NHafﬁ(ﬂ@)Q(R ) mono-substituted N-connected sulfonamide (-

NHR?'-8(=0);-R™), disubstituted N-connected sulfonamide (-NRZ'R?-S(=0),-R%),
sulphoxy (-S8(=0),0H), sulphonate (S(=0);0R?®), sulphonyl (S(=0),R*®), and sutfonamide (-
S(=0);NHp, -8(=0),NHR?, or -S(=0),NR?'R?), where R*, R*, and R are independently
selected from a C;-Cg alkyl group.

47.  The protected anti-neoplastic agent of claim 41, wherein Ry, is unsubstituted aryl,
substituted aryl, unsubstituted heteroaryl, or substituted heteroaryl, where the substituted aryt
or substituted heteroaryl are substituted with one or more groups selected from -F, -Cl, -Br, -
CN, -OCHj, -NO,, -NH;, -NHR?, -NR*R?, -CH3, ~CF3, -CHF,, ~CH,F, sulfamide (-

103



NH2) , nono-substituted am no (-NR20H), di-substituted
am no (-NR21R22), cyclic C1.5 alkylam no, imdazolyl,
C 6 al kyl pi perazi nyl, norpholino, thiol (-SH),

t hi oet her -(SR2) tetrazole carboxylic acid (-COOH),

S(=0)eNHgr-S(=WeNHR, or astpdazm}?@tmtbﬁ)grbdmg L@@U%I;% ed:(~~~0)1xIHR20
St e am de -
or -CRP IR Bt G ap Sl Seigtied Sama oGy etk group.

N- connect ed am de ( NHR21 C( =0) - R20), di substituted
N-connected am de (-NR21R22-S(=0) 2-R2), N-connected
48.  sThd protestedanti-rdpplas{c=@ent G2lainmb6)ovhestin del subigtivdted or
ect ed ,sul f onam HR21 -
wnsub e Bt R et B e PSP adasiay and pyrimidinyl
(-NR21R22- S(=0) 2- R20), sul phoxy (-S(=0 20H),
sul phonate (S(=0 20R20), sul phonyl (S(=0 2R20),
49.  slhqprotepted sptimecplpsticagephohdaion 460 @RMe, substitpted oy |

G e e P

-S( =0 2NHR21, or -3(=0) 2NR21R22), where R20, R21, and
are independently selected from a Cl-C6 al kyl
30. oteawa aﬁgé\e@P lastic agentel daimd L, cheesin Wchag tlsuformsla
sel ected frompal o, cyano 104 (-CN), hal oal kyl,
carboxamni de, Ritro, gldehydo (-CHO, keto (- CCRZO)
al kenyl, al kyny N 2/
ester {L.COO0RZ,
am de (- C(]\I R20) , \\di substituted am de (
i N2 - C( =G - R2)Rv oo tufed

sul f onami de (- NH&zS(=0) 2- R20), NMDNOA~SUk
N- connect ed sul fonam de (- NHR21- S(=0) 0. R2) ,
d| subst [ t uted N-connected sulfonanm de

o n a %‘?)%f %%%?%H‘!‘%D%Sﬁ% V?(ﬁ(ogz ﬁ%}%@@?n elgfigon

| w1thdr$winfg(gﬂmp dﬁsdbsﬁ@té@)(zlb&?alky§éﬂ@1aﬁmﬂ-cs @lkyl, unsubstituted C;-Cg
2NR2 vi/nere R20, R21, and R22 are
alkoxy, i % Cetlkep arhers theasubstitasd afle) pr glkemparesl
: r t a b
o e R e
NH>), wehestlstitftedammpd NREH,), diFsubstEhted aBino ¢ NIN,ZIR‘?@;bfﬁshc 01 3

alkylarh%i,mia%ﬁla%Nggﬁ%b%%@orpﬁgﬁnq})tlgRH:éH) t]@,lpether (SR20
tetrazo% ca@b N 1) )b oG m?dg;'%ONﬁg)‘gd}H%gsumted
amide (-E&Bﬁ% rﬁhSﬂ}Dststheé@nedlef E@N& Eiza,%caiuheptedgmd@( NeH,-C(=0)-

_ RZO) m(g‘rﬁg%égsat%‘?t e yi%nl | C%%%Jep (gl}lgl{l};l ?Jg%}) %]g, (%%wét%z egl(li@—connected
amide QNRZIR%(SQ:L@ﬁtR?@) ADEGHneblkd th%l{ﬁhﬁge (NEBLKED)LR®) | hokd-ng
substltuted NDco%mggtgd gl?ltgonafn(ljéem('l—ll\?HR -8(=0),-R*®), disubstituted N-connected
 sulfonamide (-NR*'R*-8(=0),-R?), sulphoxy (-S(=0),0H), sulphonate (S(=0),0R>®),
sulphonyl (S(=0),R™), sulphixy (S(=O)OH), sulphinate (S(=0)OR?°), sulphiny] (S(=O)R?),
phosphonooxy (OP(=0)(OH),), phosphate (OP(=O)(OR*®),), and sulfonamide (-S(=0),NH,,
-8(=0);NHR?, or -S(=O)2NR21R22), where R*, R?, and R are independently selected from

a C-Cy alkyl group, and where the electron withdrawing group is selected from halo, cyano
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R12' R's Rls R13 Res or Rl7 R0 nn~~p R15i O R12'w
53. A protected anti-neoplastic agent, in which the
anti - neopl asti ¢ agent includes one or nore
prot ect abl e hydroxyl groups or am ne groups, and

(-CNYMRsIo8IkYI, B0 RImiAR) 8trd] ali i do RIS '(incbﬁdgoaiwéngl alkynyl,
groups or a Loups is substltut g
quateg@né@m@@ (ng%ng%g )Lester(-CHERireidei(+CONHS), m(mo-subsntuted

i PO B i 3oL LN K DBl ol Mo
R*), o tﬁbétmﬂed:ﬂ\bcdﬂﬁedt@d Bﬁldei—NHR@b@GﬂO)lR@)j dadub¥tituRf N-connected
bstltutgd wWith one or nore “heteroat om.

almd%wﬁa G- Qedi Ps N-renneeted el fangamide (NS 0R 8Y nadrioy |
substﬂte@Mmé&@@&ﬂfoﬂ%ﬁ%e% #ﬁ-lllgn ?(— }} clgmf g}sgﬁf)tetgtgﬁi\ﬁfwected

cont I ou Sp
sulforfantide Q—Pé 43 Ls(ert)gii?%f‘{) tulﬂghkb@t(LS(u%@H)t, @?bﬁbma(t%%:@);ﬂlizo,
a supstitute or _unsupstitute n
sulph SR, e B TpRAE €5 OABNE, THEOBAHIS boADORRYR?),
wherER@ ﬁzl a Z'H%e?nﬁ%ﬁéﬁf ﬁ%%%yedq‘roﬁ Glcs! a&ll?qw r%g f ai ning

group; group conpr
aromatic group. 54 The protected antl-neoplastlc agent

of.claimb5s vvher |ntheh oxi ¢ activator is
31‘18 PToeft ?‘f’ Ps a%enés Ems?ﬁ GRymsS0QrSds Wh#rein cach of R iz-Rao

are 1n§<§feh&érﬁl@’tsefébﬂeﬂ%[‘1§ﬁﬁ8 et i@S.pel@gl r(ﬁngi gﬁ{?’%l N?f‘ NHRZO, -

trobenzoic acid am d% Aoi eti es, ' ni troaz etl

NRZRil's Fni-CBe OCHFnDréfTuE,ssulfamdﬁ(eSmﬂﬁéﬂ eSEFD)NHBE, or -

SO 10 Bt PHLSO AL ERRTRS, a2 Bbiee o mnere

and RTh@e pidep@tertly sldied®ORlASLES a]ﬁ?leﬁbuﬁ’fa @l- @&grﬁe&q'ocychc ¢ group, or

wherei n the hypoxic activator is ni troi mdazole
a Cs-G aryl gravin prefzablra Ci-Cs alkyl group.

52.  The protected anti-neoplastic agent of claim 50, wherein the linking group L has the

formula
R4
Riz™V Ris Rig

or Riz Rop

PV V. ¥s)

R15 Fa¥a¥a¥ie] R12W

53. A protected anti-neoplastic agent, in which the anti-neoplastic agent includes one or
more protectable hydroxyl groups or amine groups, and wherein one or more of the
protectable hydroxyl groups or amine groups is substituted with a group selected from Hyp-
L- or Hyp-, wherein Hyp is a hypoxic activator; and L is a linking group of the formula

P X——Y VUV where X is selected from
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N /)---NO2 R4 N wherein R2 is hydrogen; R3 is -H or
C-C6 alkyl; 106 RL is substituted or unsubstituted
Cl-C6 al kyl or substituted or unsubstituted Cl-C6

al koxy; and R4 is -H, substituted or unsubstituted
Cl-C6 al kyl, or substituted or unsubstituped-gl- C6

al koxy; V\herel n the Rl and R4 substituted al kyl and
substitut ed gl kA8 € | dfpendenw sub uted with
.one or nore heteroatom cont ai ni ng gro ps kel ected from
ether (-OR 20), amno (-NH2), nono-substjtuted am no
(- NR20H), di-substituted anmino (-NR21IR22)Rcyclic Cl1_5

al kyl am no, _i.m dazol yl | kyl razjnyl, .
mor ghol i no, whire SI? ué%bs%%d@fﬁé’? o 13’?%%2-65‘1,}%‘1 with one or more
t et r aziéteroatk b@mﬁhhgggg g4 (- COOH), ester (- COOR20),

am de (-CONH2), nono- substituted am de (- CONHR20) ,
di subst i t ut Bdishydiegen, MMQﬁlkythaihﬂ@@bﬁdutadmdéo@w or

NH2- tituted N connected am de
(- NHSZT%%}QQOE@%??&%H%E%? tgiﬂnéld N- connected am de
(- NR21R22- SY=i®a2pie® prouptselestde Gloatla sulstianardrd@sibstituted -

NH2 - S(%Fn%é O) m)no subst ituted N-connected
sulfon e S-4io) subtituted e ungphstituted 46H:),- chain with

?[chgﬂgﬁf/f ?dls W§@§B% ?rhl% g{ﬁ’é ?é{:h 25‘[%%)15’; substituted by a

sul phohsteroa®frQ2aRng, sroup; piixil % Yela$éd-+dlakd grogp bohipAiche an
(S(=0 ORrR20 i sul phi nyl (S(=0 R20), phosphonooxy
( OP( o}rP 1589 hosphate (OP(=0) (OR20)2), and
sul fonam de (-S(=0 2NH2, -S(=0) 2NHR21, or
: -S( =0) 2NR21R22) where R20, R21, and R22 are
34 i Herprotagtadtdnyi-wroplstieageft @ﬁnlanCﬂB Gheadik e typoxip;aciavidor is

a_ldnkin ro he f la [ "X-Yflnry ere
selectet 86t (oS oSl oledom defiten tflﬂ%@&n@fe@n%q@ﬁﬂewrx
deficidal nitdbahdoié acid Bflidd MbRHcdMnitidaoble nﬁﬁeﬁ@ r ﬁtrﬁﬁﬁlﬁﬁé?ﬁ’é RBeties,
contai ni ng groups sel ectéd from hyd roxyl et her,
nitrothiephene mofstisattHispthiagalemmeipticsesitropxazold moieties and sitofurme,
oni c acid ester, sulfenam de,
mo1et1§%|a;\@ mpgﬁj,()%clg?%é{;(yl ic acid, car boxyl ic-acid salt,
ester, am de, al dehydo, keto, am no, halo, and cyano;

RE ydr.ogen, unsubstituted Cl-C3 al kyl, or Cl1-C3
W&Ffogfﬁt?éﬁnflmeéﬂlawq ageptef dbrmnish avherrin thedwpowic activator is a

mtromﬁggy}o%g”ﬁg &‘irﬁﬂ&’s sel ected from hydroxyl, ether,
oe

hiol, thi sulfinic
R.

R ° /R'I

N

)
R, N
wherein
Rj is hydrogen;

R3 is -H or C,-Cg alkyl;
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ester, sulfoxide, sulfone, sulfonic acid, sulfonic
acid ester, sulfenam de, sulfonam de, carboxylic
acid, carboxylic acid salt, ester, am de, al dehydo,
keto, ami no, halo, and cyano; and the spacer group Y

| B égsubsttubsitortunbie@titfdd)-0s akst br sibbiituted br dnsuBktitdted C;-Cy
-(CH2), chain wth n=1-4 substituted with one or nore
alkoxy,endr 5at om cont ai ni ng groups sel ected from hydroxyl,

eRhel gt HiLd; | . f i l1..,:SUl f OXi . )
SR B S imrcdtr Qo GO o £3 St 67 hibsttutea c,
Cs alkemyif enani de, sul fonani de, carboxylic acid, car bole : C
acid salt, ester, am.de,. _aldehydo, keto, am no, halo,
aCrea s R 1Gind T bRttt k! agd substimted alkeney preindroendently
sub&1tERE it Hebrandte ReRrdd Icgﬁfﬁﬂiﬁ'% %{())lu?é #ﬁc‘i’e&l@&lﬁ Rifer (-OR™),
where Rio Is abond ; RI1 Is an un stituted or
anyn §NH) mdno-substitubed auiret(FNRE%EY, dirsubistituled tinfnd @NR*'R?), cyclic

B, AR, R SR ki ATES e
(SR?‘O) - te¥eh 7o), carbdRG FAGd (-REOHR Ster &-%gﬁ%lj{u)?’ aftfide d(-%ONH%, mono-

[ nd’ependentl sel ected from-H, sti’tute

subgtitytied aprde EUONHR ), Kisubstitutsd tantide €EONRR B) &-oonmeoted amide (-

efer cont ai.ni. oups sel ecte # hydr |,
RS B e S

disubbtitnd, N-Suhiefidandaé QNI@QR?@IEQ){?RW Megbfected sulfonamide (-
sul f enani,de, sul fonam de, carboxylic acid, carhoxylic

NE St Q@arkt',), Bopersubsifnted N-eraepipd sylforieatiés (AFR0;S(HE)eR™),
OB oI LS o PSPk Bl sPlovon,
sulphbhate (Y=0)FORE), aalphanfl(B(RGWR™),aulpHie (S(=0)WIE), Silphiaate

| S - -0 and Hyp is,a .substituted or unsubstituted
SR maabey k(oIS ehpsrbeaerwd ORGTPXREDD) Blasphate
PR B oI e e
wheheRE), R”, and R are independently selected from a C;-Cg alkyl group; and

L is a linking group of the formula WV X—Y\V where X is selected from
R 1s unsubstituted C;-C; alkyl or C;-C; alkyl substituted with one or more heteroatom
containing groups selected from hydroxyl, ether, thiol, thioether, sulfinic ester, sulfoxide,
sulfone, sulfonic acid, sulfonic acid ester, sulfenamide, sulfonamide, carboxylic acid,
carboxylic acid salt, ester, amide , aldehydo, keto, amino, halo, and cyano;

Ry is hydrogen, unsubstituted C;-C; alkyl, or C;-C; alkyl substituted with one or more
heteroatom containing groups selected from hydroxyl, ether, thiol, thioether, sulfinic
ester, sulfoxide, sulfone, sulfonic acid, sulfonic acid ester, sulfenamide, sulfonamide,
carboxylic acid, carboxylic acid salt, ester, amide , aldehydo, keto, amino, halo, and
cyano; and

the spacer group Y is an unsubstituted -(CHy),- chain with n=1-4, or a -(CHa),~ chain
with n=1-4 substituted with one or more heteroatom containing groups selected from
hydroxyl, ether, thiol, thioether, sulfinic ester, sulfoxide, sulfone, sulfonic acid, sulfonic
acid ester, sulfenamide, sulfonamide, carboxylic acid, carboxylic acid salt, ester, amide ,

aldehydo, keto, amino, halo, and cyano; or
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R2 is hydrogen; R3 is -Hor Cl1-C6 alkyl; RLis
substituted or unsubstituted Cl1-C6 al kyl or
substituted or unsubstituted Cl-C6 al koxy; and R4 is
-H, substituted or unsubstituted Cl-C6 al kyl, or
suiegpadeu ERAPOF isuhe BblaYdd telask &bup GRd BhdAx Yomﬁﬂ‘ag

EFEG' n_.the_substituted al kyl "and substituted al koxy
ar 6 8 UbSHT T Btzed” witidne de isor borat; ;&R 11 is an unsubstituted or substituted

AR S L B S B8 ey
R di*R%@Rﬂ"R‘*ﬁlersﬁb@RHwﬁedwﬁeyeng%s NBGATERI0 L nfia R, ¢!, R,

al kyl ami no, imdazolyl, Cl-6 alkylplperazi
andnBr pﬁ@@dﬂpendemlﬁ selectgiifrom H, cesilistitut¢dR20), alkydt asz G160 alkyl

sl AR Yy o s ot il Sl i sy mios 4 g bydronyl, et

thigl SMBSthbﬂ; bﬁlﬁﬂm&ﬁleﬂ%u(foﬁ%'%lﬁﬁ@)sulfﬁh&Q@fﬂeﬁﬂﬁﬁh@ﬁ&&'@ster,
mono-substituted N-connected am de

C(=0
Suéf@m ﬁei(f)e@mﬂ&@ﬁrboayh@ peitl] qaghasglinacidsalsoastsd, aumidd ealdehydo,
- N R20) N- connect ed sul fonam de
ke%)’ 1%40%%6) , ®nono- substituted N-connect ed
sul fonam de (-NHR21- S(=0)2-R20), disubstituted
hibonnected sulfonan1de (-NR21R22- S(=0 2-R2)

¢d_agp-nepplasiic a&eat phdaizm &3, (Csvm@ﬁlz@ﬁéyydroxyl group
I
substltﬁtéldﬂﬁﬁ{‘ gro(lﬁ(s Q%t&ﬁ?l%}x} H(@-&%}C—,( eg%hgo_&nooﬁg el I'llnﬁq'iﬁ) isa
_ subsnm@(mﬁylﬁlﬁsmm)e,d rptms:ptrhﬂzele( OP(=0) ( 0?2) 2), and

57. Sﬁlaef_]%n%&sgfﬁé gpl@%.}é,Nagg% (1@526’\'5'?%%@ ggedpgo-lmldazole is

i ndependent |y sel ect ed fron1a Cl-C6 al kyl group. 58.
The protected anti-neoplastic agent of claim 56,
mn%reﬁﬁ the anty -neoplastic aﬂ%?t Rs selected from
oup conz« dting of doxor cifn, daunoyrubi cin,
cin t oposi de, duet opo%| de Co
sy'ne vi ncri stine,
luorgyracil, AN, hy ea,
edi yenes, di scoder nol i , NDones,
heami ci ns, tedanol i de myci ns,
cal i cheam ci ns, colch|C|ne cyt agabi ne, i\blacarbazme
dacti nonyci n, Y\di scodernol i des, epirubicin, epirubicin
deri vati ves, FFudarablne hydroxyureapentostatin,
6- mer cgpdgRUri ne, nethotrexate, mtonycin,
m t oxantrone, carboplatin, cisplatin, prednisone,
ﬂkdﬁ@wﬁwgﬁne t axanes, docet axel, paclitaxel,
dan I|g§ ﬁnlposide, 6-t hi oguani ne, vinca
(%Vﬂk phospham des, pl ati num coordi nati on
R |sﬁm%te@81t tHsabenadi €185 a ug,u % Eﬁﬁsﬁhﬁé{i N lﬁégbstmgd C1-Cs
met hyl hydr azi ne derivatives. he protecte
alkoxyamed - neopl asti c agent of cIa|n156 wherein the

SE& %t 'ﬁ %@s@ﬂuﬁ&g ul%ubstlmted C-Cg alkyl, or substituted or unsubstituted C;-
Cs alkoxy; and

retastatin
n,
t opot eca
mayt ansi
- taxanes,

wherein the substituted alkyl and substituted alkoxy are substituted with one or more
heteroatom-containing groups selected from ether (-OR*’), amino (-NH,), mono-substituted
amino (-NR*H), di-substituted amino (-NR*'R*), cyclic C,.5 alkylamino, imidazolyl, Cy.
alkylpiperazinyl, morpholino, thiol (-SH), thioether -(SR*), tetrazole, carboxylic acid (-
COOH), ester (-COOR™), amide (-CONHj), mono-substituted amide (-CONHR™),
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group is directly bonded to a substituted or

unsubstituted phenyl ring in the anti-neoplastic

agent. 60. The protected anti-neoplastic agent of

clai m59, wherein the anti-neoplastic agent is

~ disubstitetedaingide {- ODJNR%R%?O Wc@hﬁbctﬁt&ﬁ@§ (ola1,-duenaety, %dho substituted
Conbret astatin, e}Eﬂm nonycin, ~and anal ogs of ﬁr%

N-conggrctedigife,¢ é@ﬁ% n'é:( @1R hélsbbséltﬂé@fi éTcpoanWted@npiea@ﬂR

SO ik, S8 AR 2405 AL S UL opgcc

mlfonarmde r(eNHRI.Z smmﬁ‘%); Iki)leltﬂﬁ?a{té% N%ﬂ)tnlﬁétﬁed suldpsbinidd eWR*'R*-
S(-O) L vty E-BR Ot sulpheiate CHaOROR Do Bophemt (Y- ua)
oG GJONE G RAR SE ORIES, ISR LIRS,

(OP(=0)(OROH phqs@meIOP@IGBIOR%?Dz), and sulfonamide (- S(—O)ZNHZ, S(—O)ZNHRZI

oS T R S kSl bt o

group. C1- C3 al kyl substituted with one or nore of hydroxyl,
ether, thiol, thioether, sulfinic ester, sulfoxide,
sul fone sul fon| c acid, sulfonic acid est er,
sul f enam de, sul fonam de, car boxylic acid, carboxylic
acid salt, ester, am de, aldehydo, keto, am no, hal o,
58. and p@dtaﬁed aﬂ[—né%ﬁ)&g&rﬁ off Chath 56RGmaresh (RD aﬁ‘t‘i—%eoplastlc agent is
mdependently hy dr&? unsubstituted Cl-C3 al Kyl
selectedfropnthg Erapp cousising off dasomibitinghenembisir, duodarimydinpsipboside,
duet i sul.fini.c este sul f oxi,de )
be op&&ﬁ?o"o B (Ieﬁ H?étg% t%)ﬁrﬁc‘{)g;cizll{bzis,tlg S Ene & |a'(§1p£d§]?eé?n topotecat, 5

ﬂuoromadﬂt AN, g droxyhifen) Qﬁﬂj’tdlﬁdnééaérﬁﬂg&hésc di%@cbd&m@ﬁ&&oé% thﬁones,

d,salf, ester,. am de, al dehy ket o am no
taxanes) ﬁ%‘“&]ﬁ%mwmso?ed?lmd%)blff%nxwa whﬁ@nlmnsmﬂiclmna,rcéﬁarabme
- d bézmée REA u t
acar HIIEH‘{ Egé?&l;c%é‘gltﬁggdes %@}'{Hﬂlh Erﬁglf:leg d&ﬁ? ﬂuiiarablne,
hydroxyuﬂqaveptctstatm!, 6 merbrpogivnee, methbfretite; néisingycin, Smhd)@mrdﬁ)e
sul fonic acid, sulfonic acid este

CabeP@ﬁP»f"éserﬂPd Rredmisgne, progH hignec X ansRydqcstaxel; Hachéaasebés*émpledes
teni osﬂiél 6-t1si9 Iféstfﬁk H{‘ﬁ]o‘i’@s [ﬂ'g%g
p a%l‘(i)am R vibhcaa C}(’ Tl ﬁfl%ldgse Eﬁtmﬁl[ﬁ' JABrdifloR
complexea;;m acmedqmsmpst(@qzyneasym@rmetﬂylhﬁﬂrame derivatives.
i ndependent|y hydrogen, unsubstituted Cl-C3 alkyl;
Cl1-C3 al kyl substituted wth one or nore of hydr oxyI

59.  dhberotedtéd @lti-nddplREL Bg?ént of 8ldlch 58] Wh&&ihhe subllihied ﬁﬁh‘oxyl
sul fone, sulfonic acid, sulfonic acid ester,

group ig directiyhonded tos subsiateades unsldﬁtm@émheoylamg:hn theattiagdnlastic
acid salt, ester, am de, aldehydo, keto, am no, halo,
and cyano, or

agent.

60.  The protected anti-neoplastic agent of claim 59, wherein the anti-neoplastic agent is
selected from doxorubicin, etoposide, duocarmycin, Combretastatin A-4 , Barminomycin,

and analogs of any of the foregoing.
61.  The protected anti-neoplastic agent of claim 56, wherein the substituted hydroxyl

group is directly bonded to a substituted phenyl ring in the anti-neoplastic agent and the
substituted hydroxyl group is substituted with a hypoxic activator.
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(CReRF) is (C=O; R and Rk are independently

hydr ogen, unsubstituted C1-C3 al kyl, C-C3 al kyl

substituted with one or nore of hydroxyl, ether,

thiol, thioether, sulfinic ester, sulfoxide, sulfone,
62. siihé preitectetind- n@plafs'om agenaof cla@s BE,r confpisfrgnanindae group

car,bo acid, carboxylic acid salt,

S“bstlﬁlz‘i‘{evﬂﬁ?.*ﬁpdh ang (??{“keto am no, hal o, and cyano,

or (CR Rk Q—irs; (C=O); and R is selected from-0-,

-S— -S(=0) Z_, -S(:O)O, and - NR30-, where R30 is
bedf -C(=O R31, -C(=0 NR41 R32, -H, Ci-cC10

aI kyl 1-Cl O al kyl substituted with one or nore

het er oat om cont ai ni ng groups sel ected from hydroxyl,

ether, thiRsl, thioether, sulfinic ester, sulfoxide,
and sul fone, sulfonic acid, sulfonic acid ester,
sul f enam de, sul fonam de, 110 carboxylic acid,

¥ is @R ORERDACIH. S@ {GREE}- g%éﬁik")’i@g *)y %eré(ﬁt’ Rf are
am no, hal o, and cyano;
mdepq‘,ng@tbehyﬁgogqnymbdmmd G]F@;mlk}rl i€ a]ki@*ubshtu@d—ﬂﬂ@one or more

e I RO TEA  C ——

acid eitbﬂ @uhlfenaﬁllidd;) el Reiami&d) chibok gliesdie rcarb%&é&l‘i@éﬂuﬁj Galt %b‘t'elf %Hﬁde
suI fonic acid, sulfonic acid §st er, | f enani de,

aldehyglgy k%%aﬁlﬁlﬁ‘éa hajon i gydriog OB(GRIR dw(@&@; R%mublk‘aamamependenﬂy

oo B8 LCHRICE: 5101 ATLRRAT e o5 Y3080,

ether, Vlhﬁr ﬂncﬁeﬂﬂt dubfirife bdtyd, sulRSkids sultbr, sulfRlidydid, sﬁﬁgmg‘hcidsester
The. use of an anti -neopl astic agent of

S“lfen@men%ﬂf npigidsacarpoxshic aside garbaxylisrrcist sal, evierdpwides mi/dehwdo keto,
amino! hA& AR gct X £ RORER) lFﬁFas Carl® a%{l | lsaiz‘eslll}ld egﬁgnet;ygli;ydrogen,

t he prot anti - neop i1C agen
unsub*lﬁuﬂ&@ C1fidmlkyl,stﬂﬁﬁealkylrsubmtbteﬂahtlﬂ(ﬁhe\kzirtnhbraﬂ@h?&ﬁ)xyl ether, thiol,
. Jtrea nt for t he ? er treatnment for cancer
et GHAFRE pter Py im0 G EOHSIoLt FAIOF acipstor, sl fonamide,

sulfon&ﬁ!ﬂenba%&{}‘h@Qcﬁnca{%f))%ﬁfc' abfd %Wﬁr?ﬁr 8‘[11d9n§ld%f1)gfg) k&to, amino, halo,

chenot her dpeut | ¢ agernit s, hi st er
ﬁndCY@m,éEtGGFéRahmﬁﬁfF%‘forradl ot her apy, c) a surgery

.Y is (@B@ﬁﬁ @S%ﬁgr((g%% ?}&Ilﬁ %Elgghgrar ol n%ubstltuted
C,-C; elhela, heyalige 'dﬁbs@mﬁ&ﬁﬂitﬁ O%E er ﬁ@)h’@&it}?ﬂlm)ﬂc QUhdr h@ncﬂ I'Biether,

consi sting_ of busulfan, n&r osul posu | tan,’
Sdﬁmﬁéﬁ%él‘élﬁaﬂd% shlbgs. BH onigac é@lfymmglldmt%e}llfbMIda,mutfenamlde

o5 SRR SO0, B AP, ASEATERP. B e, ad v

(CR°R{ y is¢ChOl)e Rehd m‘bmslmemandy hydiozbmRinbWseh RSO D; AByl, C1-Cs
QI or anbutill chl or nggham ne, estramustine,
alkyl supsiited-wiilh one o mare p ER iR ¥l ecthere vl othiacham swbfingg iester,

sulfoxi @Rt Qb 208 AN acid Qéfgzjjplhf;elﬁhﬁide, sulfonamide, carboxylic
acid, carboxylic acid salt, ester, amide , aldehydo, keto, amino, halo, and cyano, or (CRij)
is (C=0); and R™ is selected from ~O-, -S-, -8(=0),. -S(=0)0-, and -NR*’-, where Ry is
selected from ~C(=O)R*, -C(=0) NR* R¥, -H, C;-Cy alkyl or C;-Cyo alkyl substituted with
one or more heteroatom containing groups selected from hydroxyl, ether, thiol, thioether,

sulfinic ester, sulfoxide, sulfone, sulfonic acid, sulfonic acid ester, sulfenamide, sulfonamide,
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phenesterine, predninustine, trofosfam de, uraci
must ard, carnustine, chlorozotocin, 111 fotenustine,
ni musti ne, rani nusti ne, dacarbazi ne, nmannonusti ne,

mtobronitol, mitolactol, pipobronan, acl aci nonyci ns,
carboRylid mafmxﬁﬁdamd a4t ek @Al ﬁéﬁﬁrﬁb'ﬁb@o amlﬁe R4S, Bnd cyano;
cgct i ngyyci n, car ubi ¢i n, carzi nophi | chromonycr n,

d Ri3and RS rﬁy%mqlepwawéy €ﬁ3¢<&¢d1fr0md@uﬁhm§lkylror C;-Cio alkyl substituted

with (QICCHI’?E(RG g«lst%%i)%tcim @Sﬁtal%ﬁl iﬁ%s%%lﬁ;g%cf ﬁ'm e daésl‘yg,cqﬂ??r thiol,

thloetha‘g Eulﬁmas}esﬂeﬂ sulﬂnildﬁyﬁﬂfﬁne sulfepit @bidgsul dnicSAdi® k& Z @t feRamide,
t uberci nlnex zingstatin, zorubicin,
sulforgaHd, CeppAY! wp% R GATROPVHE agif Falbiesiek amude § ldelatkote andino, halo,
and cyRocapt opurine, thiam prine, thioguanine, ancitabine,
azaci tidine, 6-azauridine, carnofur, cytarabine,
dideoxyuridine doxi fl uri di ne, enocitabine,
fLoxuridin or.our aci | afur, L- asparaginase,
PR dnsBaranlSHE “Ea 08 PR BRaNF e e oS e, Ko s H or
nwﬂwqmmﬁqugyuhynlc acid, ansacrine, bestrabucil, '
bi santr ene, carboplatln def of ami de, denecolcine,
di azi quone, elfornlthlne eIIiptiniun1acetate
Iuc quta jtr.ate, dr gxyur ea,
|ﬁg}‘?e? a&“pfwgp H‘% %E?%P% t%ia ﬂtt@§¥é9wgmlon ofa
medldaﬂlbﬁtrﬂoﬁtj-lﬁtﬁreﬁt of ®Rtdéhan, mtoguazone, m toxantrone,
nopi danmol, nitracrine, pentostatin, phenanet,
pi rarubi cin, podophyllinic acid, 2- et hyl hydrazi de,

pr [ pxane a Spi.r oger neni um

65 DRI oDin SEFRE I e pLAPHEL Al el Fefmo® Stple for being

admlmistﬁ:rad ifetasinatzon?wit? an@thbﬁthééﬁh@ﬁtrfbﬁééﬁééla M Wherdf@tNAN for cancer
cristine, and vincristine. 67. The use of claim

is SGIGGQ'FH I theigroumeonsistipapfii s sel ected from t he group
a) adnfiRRRRE R 3rRE vel AL Pond bS5 c%%%ﬁ@gtap%ﬁtg%%%eppsc er.

one cancer, |ver cancer, brain of the
b) aMmrsyazmg agaalfﬂebﬂlmhjmunt pﬁmﬂﬁcﬁhﬁrapy,ect um parat hyroid,
thyroid, ,adrenal, neural tissue, head and neck,
©) 2 SR Y REGredye i , ki dneys, basal cell carcinoma,

d)mnﬁﬂhﬁﬂﬁﬁ§n%?hk”§§@§hﬂgna of both wulcerating and
papi | lary type, metastatic skin carcinoms,

ost eosarconma, EwW ng's sarcoma, veticulum cel
sarcoma, nyeloma, giant cell tunmor, small-cell |ung
tunor, gallstones, islet <cell tunor, primary brain

' 66. t’m@ﬁse ACHIR ENUheRiPNeGnk b%%%dn%tﬁé}gg&ﬁl@ 'ﬁg&ﬁg el sElected

tunors, halry-cell tunor, adenoma, hyperplas
from thegronp sﬁgslﬁmgcqfrb@ﬁldfanpnw@mlt‘ammm}ﬁm hetm:oéqia carboquone, 2-

e [ a opneur per Iastlc
deoryISUINTE o AR, P25 SR R RIS o
methyl&mmlanﬁﬁénm&h?l.enéﬁioﬁmﬁm&r trieﬂWn:eﬂﬁ@ﬂ%‘sﬂﬂJramﬁe

splasig and . in situ _carcinom, neuroblastons,

mmeﬂﬂé@i"ﬂﬁ ue,sloramhpeil, Ph@@@?@hgan@@ﬁtﬁammnﬁglﬁ@ﬁmde
fun Qi
mech SRR, isch RBLEAhipe US1dR 1y R A SR R B fin
phenest¢rings predaimmusiine, trofbsfgmiit uﬂwﬁ enBard Qﬁtrﬂustilhe,rtaﬂor@%tbcm
tunor, polycytherm a vera, adenocarC|nona
glioblastona mul ti forma, |eukem as, |ynphonas,
mal i gnant nel anomas, and epidernnid
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carci nomas. 112 68. The use of claim67, wherein the
cancer is selected fromthe group consisting of |ung
cancer, non-small cell |lung cancer, breast cancer,
col on cancer, head and neck cancer, ovarian cancer,
fotemBENE ﬁlﬂﬂhstﬁleCﬁﬁﬁﬁ’l!istm@rtﬂicﬁ'bﬁﬁh@trﬁmﬁ@ﬂfﬁ@ﬁne (ﬁﬂtobﬁ)mtol mitolactol,
conposjtion for treating cancer conpri si ng
pipobrpman, Askgiomycing, @iﬁlﬁl@mm@(é]muﬂﬂtmfcna azgmme,dalmycm

ccn AR L U BSSPh  BlG F

daunompeiny 6-8iang S5a0xcef-hotdticke:, aiyeuptiensfic 848, ﬂHgaIM)%m ohvomycm
chenot herapeuti¢c agents. 71. The corrp03|t| on of claim

peplomysin, RHeARY G BT RORaYRHR, m@rca@@m,.strentge@m @rep@ozeemewbercldm
eSO SRR RS Sy M A PR s,
mercaptopurmmhmalpnne uhiegegprne, Hnﬁfhbﬁﬂb aﬂcitfd@ﬁe’;lmzﬁeundme carrnofur

cytarattxpef, élg(ﬂ:ﬂ(&ﬁg%%%%l?}% nee! grmc?tgbme floxuridine, 5-fluorouracil, tegafur, L-
{
aSparaélﬁhs% AthRRehB é&?ﬁr nag{]@(ﬁhﬁgpha%g?%é@ﬁé AR AT Gic acid,

| oranbuci I, St ne
amsacflllt&abtﬂéwabdel, bmntnm carhapinting , defiefathider éérhemlcnﬁe dcm.ncﬁrene

oS G e I A T TR Sl
interfeAtAMIRY i@ fer6MlbefaOmRrREb N garh R SMS T RRx-2, Nk 'Iﬂﬁo%ualzone

rani nusti ne, dacarba2|ne mannonust | ne,” m t obtron
mitoxapiregs, ama:damqi; Ipﬁmmpent@mtac ph@wmﬂt rmrarﬁuclnnpﬂdpphyihmc acid,

2 eﬂlylﬁg&x%z %ﬁ’yu e v ﬁdtﬁog‘rf%%'s Se%l ﬁ?ﬁ]%’ﬂ)rﬁg%ﬁ‘?m%’r%ﬁ’ff% fpmoxiten,

teniposikies tann@mid avid, daAGIdHR] 200" HRHIBAS EM M amine, urethan, vinblastine,
6- di.azo- 5- oxo- | - nor | euci ne, mycophenoli ¢ aci d,

and vingggieany ci n, ol i vonycin, pepl onyci n, pllcany0|m
porfironycin, puronycin, streptonigrin, streptozocin,
tuberci di n, ubeninex, zinostatin, zorubicin,

67. d&mqse ef ¢1m,m p4 emlﬁmélal‘the’lcancéms gElbéteX Bt the @tﬂfp’@hblﬁﬁhg of

feuk ge uri.ne, thiam prine,_ thioguanine,

¢ emé% Fees aﬁ'é T, S8 CRGeRbRBe Cansen Jygh mwrebra@a@wm eancer of the

larynx, 416t a0 n;?ancﬂ%ag GREYHY Q{Jaﬁﬁrrm@ ]9%‘1#; i dur e Ig.f nettlrgl tl%sue head and

en00|tab|ne fl oxurld

neck, stgnmb,drramm,dgéneypubmm]zqdimarcamm aQMmousaieﬂ@ai‘m&mlim@ﬂ Wigh
uleerarilgid Ruiiny S5 Sn iRt P oibas oS EP I ings sarcoma,

veticul G FBIt QArebME, m fé18a s oe]l Rlih OF, BinkllBR Taf) ﬂu‘rﬁfr' é?ﬂl%hes islet
' acet ate, eto ucid, flutamde, gallium i

cell mwdpmwr@am thmos rap@he@nd ahq@m lymphw}ft@rwd gmﬁpcyuc tumors,

e i.nt.erl eukin-2
hairy-c L R R st R P P spmp oma, mucosal
neuronmenhﬁ:sﬁraﬁ igBn gl RhenrR, hypl@i‘;ﬂé‘!;hd Rb el nePPSRIBE tbfFifoid habitus
acid, 2-ethyl hydrazide, procarbazine, razoxane,

tumor, Yilrg {tymer, semigos)s; kﬁg@*%awmmnopa@mwaéxiﬁplamm:nfsem
carcmo}rﬁznhﬁﬁﬁﬂ)lgﬁomtaexﬁ:ﬂﬁélﬂgétgmgcéoﬂ thsglﬂel Bl %gorﬁ? 1gﬁ%n2c cgﬁcanmd topical

trichlorotriet uret Vi
skin lesyom) auyicosis ﬁmgmde thabdomyosarcoma, Kaposi's sarcoma, osteogenic and other

sarcoma, malignant hypercalcemia, renal cell tumor, polycythermia vera, adenocarcinoma,
glioblastoma multiforma, leukemias, lymphomas, malignant melanomas, and epidermoid

carcinomas,

112



72. The protected anti-neoplastic agent of claim 4,
wherein R is an electron w thdraw ng group,
unsubstituted O -C6 al kyl or Cl1-C6 al kyl substituted
with one or nore heteroatom containing groups; and R4

68. | §ha|us®bﬁ¢1amoﬁ7 wiltelneln s cmgce;r Buplectettlfrounthe Rsdupt dohitting of hung
al k substituted with one or

cancet g Rt L VLB R BF T GG o RIS carber. PREA SRk coteer,

ovaridahcdSRRIcARLL CarRBEIhd BlosBhddRcd2, Wherein the
het er oat om contai ni'ng - groups are i ndependent!|y

sel ect ed from hydr oxyl, ether, thiol, thioet her

60, S R BB s s S B BB mount o

protedtal Wﬂédp[hsﬁ@ hgent ﬁéﬁoﬁﬁﬁ%'td sny2st dhimsaldnd 58St er, ani de,
al dehydo, keto, am no al o, and cyano. 74. The

pr otected anti-neoplastic agent of eit her claim72 or

R1 4 el ect.r.on WI avvl n u
70. ar e }%}gé péégo epﬁi?/lms@%y G PPBHIREFB, efid %eﬁsfom% or more
chemdthérapdutiylagestar boxam de, nitro, al dehydo (- CHO) ket o

- (-COR20), al kenyl, alkynyl, quaternary am no
(- \+R20R21R22), ester (-COOR20), am de (-CONH2), nono-

. Ay B ARy e e
group wmmstmgbszolumﬂfamd m'}jaroaﬂfaﬁg:p@dstﬂlfmi digenGodpR2darbdquohe, 280k y-D-

ubsti.tuted N-connected an de
glucoae . Kishrsise. pctispdenoweden, sk dmstinibofsisthylisemelamine,
ity R B DR,

Cmoramb@@ﬁhlwblm@hazmbf ftsll‘am.lstﬂle( }fbﬂﬁﬂlﬂ&Zﬂﬁ(}hﬁ@%aﬁﬂﬁé,,mechlorethamme

s A S By MBI s i,

il 2
ol iyl 0 By R ol by e,

mann%?‘éﬁélé@ut@ﬂo}a‘ﬁtnﬁﬂln@étplaa@i,lmmbg@nan, @f:lacinamy\cﬁls, ashieom@yein F( 1),

anthra%rﬂ@m%a?%ﬁél %1% %%%8@?1% fAry {f)f Q%%Iﬁtﬁl@% 1516 (Lh?’glglglg’lycul

-dactlnbmbmh,ydlaunmy(ﬁ)h@ﬂn@&uhomydiﬂC‘d 8Ren LY xo- ﬁﬁé’rléu%ﬁﬁr ﬁ‘%%pheﬁ@hc acid,
The itected anti-neopl astic agent of claim

pogal WQ%P IVeHECIR Pepim YN, @110@Gyelrlkp}qrﬁmieycm,mewde,rﬂtﬂeytonlgnn

Stmpto%@&ﬁ%ﬁ gf i rﬂb@ﬁﬁ}’e& zillg :Rﬁtﬂp)ﬂ)rutbi% 1? Jéﬁ%pl{t(e) 1 atfglopﬁegg, or

protected anti-neop [ Ast

trimetrekate il wiarabiviee |6enerca1ithlﬁ1rﬁhh ﬂlﬁtdnﬁﬁnﬁ&hﬁrgﬁﬁﬁﬁﬁnaﬁ&%%ien hditidine,
r,oups are i ndglpgnde tly selected_from am no,

ez P oSOl By Q?ﬁ%ﬂé#ﬂ@d&fguﬂwmweowabmeﬂwdme 5-
ﬂuormﬁﬁéﬂ TW &ra@iﬁg ﬁﬂ{m V\th '@ fZlﬁon%‘[os Ahidk égﬂéoade,

wherein th and R4 oups
aminoleiulinie ﬁ@iénarnyacsab éEBtGIbUE:ﬂ,dJrsdeIene, oaﬂmplmﬁ defofam1de

- demecolcine, diaziquone, elfornithine, elliptinium acetate, etoglucid, flutamide, gallium

‘nitrate, hydroxyurea, interferon-alpha, interferon-beta, interferon-gamma, interleukin-2,
~ lentinan, mitoguazone, mitoxantrone, mopidamol, nitracrine, pentostatin, phenamet,

pirarubiciﬁ, podophyllinic acid, 2-ethylhydrazide, procarbazine, razoxane, sizofiran,
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CN), hal oal kyl, carboxam de, nitro, al dehydo (-CHO),
keto (-COR20), al kenyl, alkynyl, quaternary am no

(- \+tR20R21R22), ester (-COOR20), am de (-CONH2),
nono-substituted am de (-CONHR2), di substituted am de

e n
P 1r0én)no sué?% %%tﬂ}t{e g@%‘ﬁi‘g}%& ! M)tﬁmﬁc)n%% 2"-
trlchldrcmmé:thylamumedrel\hanombmm, aﬁlwﬁenétrdﬁmlRZZ S(=0 2-R2),
N- connect ed sul fonam de (- NH2- S(=0) 2- R20), nono 114
substituted N-connected sul fonam de
72. ( W%&mé@&@@ngﬁlasﬂé'%ﬁﬂdﬁx&p nect ed

sul f onam de phoxy

( -Bg(iza@p gk@pt)ron withedawig go(lﬁ(m@)d?ﬂ(ﬁlﬁﬁ@d C1-Cg lalkgrh ong|-Cs alkyl

subst e {1 by nfs hXronGis e St ey 820, Ro1, and

R¥, iake eleB@&DﬁﬁH&ﬁMﬂg ofed, -0 uﬁédf)Xﬁtuga"d(@lpC@Ze?lﬁz\h glh@l Cﬁ alkyl

pr ot ect ed anti-neopl astic agent of claim7

substitypfed ith.ang ormore hetervatoorrtosaning growgs. gr oups ar e
i ndependently selected fromether (-OR20), am no
(-NH2), nono- substituted am no (-NR20H),

73. d |Tl‘$qibstb¢tbdl tuettneoplaic GzéiROT BRZN 72CWhbret thd héteroatom—contammgr

i m dazol yl, Cl1.6 al kyI perazi ny
gmupﬁ&F%‘ﬂaFl?%gent}ﬂﬁekﬂ“e@m hydpgybisthst, t%{ostmizyoetheatsulaiizm ester,
sulfosSa& kggyfylllé c acid (-COON), ester (-COOR20), am de

(- CONH2)? mono- substituted anide (- CONHR20),

di substltut ed am de (-CONR21R22), N-connected am de
(-NH2-C(=0 -R2), nono-substituted N-connected am de
(-NHR21-C(=0 -R2), disubstituted N-connected am de

(- NR21R22- S(=0O) 2- R20), N-connected sul fonam de

(-NH2- S(=0) 2-R2), nono-substituted N- connected

sul fonam de (-NHR21-S(=0) 2-R20), disubstituted

N- connect ed sul fonam de (- NR21R22- S(=0) 2- R20),

sul phoxy (-S(=0) 20H), sul phonate (S(=0 20R20),

sul phonyl (S(=0) 2R2), sul phixy (S(=0) OH), sul phinate
(S(=0 OR2), sulphinyl (S(=0 R20), phosphonooxy
(OP(=0) (OH)2), phosphate (OP(=0 (OR20)2), and

sul fonam de (-S(=0) 2NH2, -S(=0) 2NHR21, or

-S(=0) 2NR21R22), where R20, R21, and R22 are

i ndependently selected from a Cl1-C6 al kyl group. 80.
The protected anti-neoplastic agent of claim?79,
wherein RL is an electron w thdraw ng group,
unsubstituted Cl1-C6 al kyl, or Cl-C6 al kyl substituted
Wi th one or nore heteroatom containing groups, and
Cl-C6 alkyl is selected from nethyl, ethyl, n-propyl,
n-butyl, n-pentyl, t-butyl, cyclohexyl, cyclopentyl,
and isopropyl; and R4 is an electron w thdraw ng
group, -H, unsubstituted Cl1-C6 al kyl, or Cl-C6 al kyl
substituted with one or nore heteroatom containing
groups, and C1-C6 alkyl is selected from nethyl,
ethyl, n-propyl, n-butyl, n-pentyl, t-butyl,

cycl ohexyl, cyclopentyl, and isopropyl. 81. The
protected anti-neopl astic agent of claim 80, wherein
the R1, and R4 Cl1-C6 al kyl
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are each independently selected fromethyl, n-propyl,
n-butyl, 82. The protected anti-neoplastic agent of
claim72, wherein RL is methyl or nmethylacetate, R2

is-H R3is -Hor nethyl, and R4 is -H 115 83. A
protected anti-neoplastic agent according to any of

cl ai 1)i@and 53 for use in a nethod for treating

sulfonig A Asracyd eteratiienmaider sulipnamide, subprdic agid, carboxylic acid

salt, és{é?fﬁﬁﬁyt+zaalﬂdx &b ean‘ilhg,}ak?r a'@{g of the protected

ant’i - neopl ast’i ¢’ agent Pect ed
ant| - neopl astic agent of claim 83 wherein the
ecte nti-negpl.astic ent adm n| stered in
74. |Pﬁ‘§? {Agsh ARt REPRLRHS ARER O GRheT I T2 TamBhEReITr o

C hieR} AT RPR14kirsn mﬁfa%vmﬁ g§ Ex%tnﬁ eﬁtf@ﬁ'tig}tselg ted from halo

radi ot herapy, a surgery pr ure, any conbl nat

Cyancdf*CNhéla:Q?ﬂ‘l'e@,cnadg)xasﬁde he, p}dohﬁkt (e@Hé)); koto 6GIORT), lakkenyl
ek R s G Rty & ksl BT, el N pono-

substiGRes aridetC ONHRIGUH fsabhtitht 8P hiarde! (CONR*IRPO St diRBeted amide (-
benzodg g car boguone, 2-deoxy-D-glucose, | oni dam ne,

NHz—%tQDr%d gaonogfubstémted N-gpanestedmimide (-NEERT6i(50)-R™), disubstituted

e BRSOl B SRR o)

monoesiubstttamﬂ MNsednnected @ﬁllﬂ@mhﬁaé RNHREsS(=auREY Ndisubstituted N-connected
dey #echl or etham ne mechl or et hani ne oxi de

SO AN R SOt e PUANORI ATB L SUlpheaes (8- OROR™)
2 I 1 21
S s B S PR PN pr R ORNR R,
wherer&ﬁ; Rﬂsandrié ackaindeendently, a Gl atkybgionp, mitobronitol,
m tol actol, pipobroman, aclaci nonycins, actinonycin
F(1), ant hr anycin, azaserine, bleonycin,

75.  canbipRnensd ﬁ)tl-ﬁé?%{%ﬁ@ 'a%ent ORER @p&}hér'efﬁ th€ R, QHBRY, €', g alkyl are

dacti nonyci n, unor ubl ci n,

1ndep@1d@n@y selectesidoin-meshyleethiyh a—prnmdplp-betyhln pelﬂyll, tibutyl, cyclohexyl,

C|n ol i vonycin, peplonycin, plicanycin,

cyd0?$ %Plpurony0|n streptonigrin, streptozocin,

t uberci di n, ubeni nex, zinostatin, zorubicin,

denopter| pteropterin, trinetrexate, fludarabine,
76. irroplastic agdny of eleim 72, whpsinitheR; and Ry C-Cs alkyl are

i, di ne a ridi ne, carnofur,

mdep%t%}at? gll‘ﬂ%d & e(k)ﬁ)yl’ur}‘ P%?’PP{E, éBSLblupﬂuri di ne,

enom t abi ne, fI oxuridine, 5-fluorouracil, tegafur, L-

ara | nase pul nrozyne, acegl atone, al dophos ham de
%B%OI ‘?fée A OIS pent obenapf claimsZer (heim 76, wherein

Y et
carboxgdietagide anddragleygeowhs. f | ut ami de, galliumnitrate,

hydroxyurea, interferon-alpha, interferon-beta,
i nterferon-gamma, interleukin-2, |entinan,

78, Mrhe %aednu- h%ﬁ@&é&'ﬂs R SR o i 8, \irein
pentostatln amef i rarubi cin, podophyl [1’AI ¢
the R zand R4 elﬁetsmhyit]htjtdwm Q‘eupsmre !mll‘ebaﬂleﬁtey selectek fiom, halo, cyano (-

CN), hall a?lz ny anBoxaPmclieo ?tgongpdeﬁ}%o 8%%[0')t l?e)stg I( CCt)R ), allIe%;nzL alkynyl,

quaternary amino (-N*R* 21R22), ester (-COORzO), amide (-CONH;), mono-substituted
amide (-CONHR™"), disubstituted amide (-CONR?'R?2), N-connected amide (-NH,-C(=0)-
R*), mono-substituted N-connected amide (-NHR*-C(=0)-R*®), disubstituted N-connected
amide (-NR*'R*-8(=0),-R*"), N-connected sulfonamide (-NHz-S(=0),-R?®), mono-
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t eni posi de, tenuazonic acid, triaziquone,
2,2",2"-trichlorotriethylam ne, urethan, vinblastine,
and vincristine. 116 86. The protected anti-neoplastic
agent of claim 85, wherein the cancer is selected from

substithifed NJcOnHRcred i fShdnide CINHREKGEF,- Rm) CASIbsBRRGE -cotdoftd
cancer, pl}%@cancer i ver cancer, brai n cancer,

sulfongeatdeel-N GARyR), sylibbky 68¢0),OpBmipwsate(8EQPR™),

T A Y A S R e

where 8%, ®°hama R% greandependeally » (GATCilRAMRoGS, both ul cerating
and papillary type, netastatic skin carcinong,

osteosarcowa Ew ng' s sarconm, vetlculun1cel

7. SRR A PR ATEHL £ o

contalmugrgro,ups\mﬁlﬂdqmddﬁinllycsﬁiecteﬂXﬁgjﬂh&hyﬁ ﬂ-ORg}) Cbnlngb AMNH 9 G¥tbric
LY.~ C tunor, adeno rpl asi a
substite i (NEEHES Bommpstipiasans oRGELR L eveiicosakylamino,

tmidaz R Oy Ib P2 i or o, ARIHIE RioQHBRIS™S ffzgte
carboxylieraciqd ({@ﬁ)ﬂ@,@ter (@Qﬁ@’é’);mmde OONLL), menol«istdﬁtxmted amide (-

coNHROP R anite T MO St raed Sk Ve 0)R™),
mono- %&ﬁﬂu&@ﬂ LcohmithddPdmidk (NHEBIQRO) Wnﬁoﬁfsﬁbsilﬂﬁmm%fted amide

ol bdonyo§ rcoma, Kaposi sarco ost eogeni ¢ an
(-NR™B{ h3®aRe dnﬂ—conmeqtgfmﬁonmpbr(d‘é}{@ém@h R*&naloncelibstituted N-

comas iR UEIPY 812 565, RUERRGRIR SO ltomamid (

R21R (ng)gRP") weblpﬁ@t‘ge(s»S(:@)g)Hp IsHIBhoRALE (S?(ao«}p@ﬂ%ulpﬁ(?nyl
protected anti - neopl asti c ag en of C
(S(“O)@Jﬁe? éllh’ We(s&afa},(&l), |sglp§@ri@c(8@ep)ﬂlb s stlpkingk (@(rpO)R”

prosn RSSO HIBAEIER OpTEBERYL). L b HER BT O,

-S(=0)6NHRP 5 rorc 8(e@) NRERI®) QﬁéﬂeCR?‘& Rt eind FER drein@spleadedtly selected from
cer. 88. A protected anti - neopl astic agent of
aCy- C?%P YMyp- L-N or Hyp-N, wherein Hyp is a hypoxic
activator noiety of formula R 3 R N~ i} -NO2 N
wherein Rl is unsubstituted Cl-C6 al kyl, Cl1-C6 al kyl
80.  dibogrotected dntivintbplastie agentmﬁk:hxmh?@t whaatrom cont ai ni ng

Qups,, unsubstituted Cl-C6 kox or - al kox
BB EF pb B b Viieeroo. i DB GuComtiab e B
substit@6® Wit onBdr hor& HEERARM-cdkdining groups, and C;-C alkyl is selected from
methyl, ethyl, n-propyl, n-butyl, n-pentyl, t-butyl, cyclohexyl, cyclopentyl, and isopropyl; and

R4 is an electron withdrawing group, -H, unsubstituted C;-C alkyl, or C;-Cg alkyl
substituted with one or more heteroatom-containing groups, and C,-Cg alkyl is selected from

methyl, ethyl, n-propyl, n-butyl, n-pentyl, t-butyl, cyclohexyl, cyclopentyl, and isopropyl.

81.  The protected anti-neoplastic agent of claim 80, wherein the Ry, and R4 C;-Cs alkyl
are each independently selected from ethyl, n-propyl, n-butyl,

82.  The protected anti-neoplastic agent of claim 72, wherein R, is methyl or

methylacetate, R, is -H, Rs is -H or methyl, and Ry is -H.
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R3 is hydrogen or Cl1-C6 al kyl; and R4 is hydrogen,
unsubstituted Cl-C6 al kyl, Cl1-C6 al kyl substituted
with one or nore heteroatom containing groups,
unsubstituted C -C6 al koxy, or O -C6 al koxy

83. subsbidctedestiebplasti el acfé@fcﬁ’n f%ta?‘n;yQﬁ 9&%9 Pha Bﬁ‘ kB%seina
or mu

ou Li sa |inking group
meth(\%lﬂf@? gﬁfﬁlﬂ& Cgneas IC@T@pééing ladtimmﬁcm tow wbﬁbcn A thempemm@ll@ effective
mnmﬁNH?ﬂE oﬁ%&d Eﬁﬁ@%uuteﬂ]alkyl or alkyl substituted
fore

e or contal ning groups; R/ 1Is
hydrogen unsubstituted al kyl or alkyl substituted

84. WIhépRieet&d alPhdplRtie hQRk 00t1akR RS Ayhdrs) (8¢ ?x‘é@e%tedaaﬁiﬁ -néoplastic
is a spacer group sel ected froma substitu

agent igragipanisierest ladzon(nm@pn withremi effastivé ampuiit-of ona or more

chemo\%ﬁ%?é%u&#e C t9 ran e'%% oy %nﬁ%}.‘éﬁ é)ﬁ &%ﬁ_t%érgpg, alsu{'@r)éﬁﬂ) BJ]u_;e Pt any

'cmnmﬁ@ﬁmﬁ@&heﬁa@gﬁﬁgequal to 3 and HAC is a heteroatom
contai ning group; and a del ayed rel ease group _
conprising an aromatic group; N is an anti-neoplastic

gﬁ@h gﬁ%&i&fcgdn o@%‘éﬁé A eélgéf}ﬂgm% ? ;‘Iﬁ%felﬁgh sy dnore
chemaindriysemtiy agente sre saletiel fivki ¢, groml toRisthe bf b@sifan, improsulfan,

tas i nhj bitors, bisphosphonates,
PIPOS‘J?{?E;% n% OQUQRF- @W-Déélf%@émfl@wﬁi weturedepa, uredepa,
altretafml?@lnﬁa%ﬁ s trife g?éél%meaﬂluﬁ@%aﬁ RncliShRfae2" esenat es,
cro

met hyl hydrazin eriva
tneﬂxyﬁﬁﬂeﬂnwhozphqramdepmanhjdelromelmmlej thdsrambadil, rchbondphasine,

I I t I hi hitors, . platinum
estramind FRp 80 s Bnide mesdereloumus pride Bi-orRate
melphhl@,ﬂ HARABIASE phehddHBE I RESIMuEROKD e, 1ﬁ‘ac1lde§/tardT

i nhibitors, and tyrosi ne ki nase i nhibitors;
carmugtinea ghletpzotociu, igtemmstingxyigerstioe, raninjusting daceabarne, mahhomustme

mltobrv\ﬁitol mei‘tcr:f%;: glfgc'l%%droﬁlg%lwaé: c%g%?cthlv\qc %Igwent oq%ﬁmlg ARYER,
azaserfRdblBdmatia, &rttifom @iﬁ}lﬁ%ﬂﬂﬂ&h' d’arf‘i)ﬁgﬁlﬂﬁﬁ rbh%m@zh?&ih dactinomycin,

sel ected from net , et hﬁr;@ n- propy]
daunowbty@mc&apnoxpy%,t @rﬂlaZ@wﬁcQX@h gtleucing ngpgmeylphc a¢1d nogalamycin,

ollvorﬂy%ﬁﬂ E)Qf?ll’)&ﬂ){(:ﬁ@ ﬁfl@dn%rc‘hﬁ ?)091l Ijé)ﬂycm, puromyein, streptonigrin, streptozocin,

tubercidin, ubenimex, zinostatin, zorubicin, denopterin, pteropterin, trimetrexate, fludarabine,

6-mercaptopurine, thiamiprine, thioguanine, ancitabine, azacitidine, 6-azauridine, carmofur,
cytarabine, dideoxyuridine, doxifluridine, enocitabine, floxuridine, 5-fluorouracil, tegafur, L-
asparaginase, pulmozyme, aceglatone, aldophosphamide glycoside, aminolevulinic acid,
amsacrine, bestrabucil, bisantrene, carboplatin, defofamide, demecolcine, diaziquone,
cliornithine, elliptinium acetate, stoglucid, flutamide, gallium nitrate, hydroxyurea,
interferon-alpha, interferon-beta, interferon-gamma, interleukin-2, lentinan, mitoguazone,
mitoxantrone, mopidamol, nitracrine, pentostatin, phenamet, pirarubicin, podophyllinic acid,
2-ethylhydrazide, procarbazine, razoxane, sizofiran, spirogermanium, paclitaxel, tamoxifen,
teniposide, tenuazonic acid, triaziquone, 2,2‘,2“-tfichlo_rotriethylamine, urethan, vinblastine,

and vincristine.
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117a optionally substituted with one or nore

het er oat om cont ai ni ng groups; with the proviso that

Rl is not hydrogen. 90. The protected anti-neoplastic
agent of claim89 wherein the anti-neoplastic agent is

86. aWhe plokadkal dnficncdgRstic adht ofl K1RInP B9,V the cancer is selected from
anti-neqgpl astic agent of claim 90 wherein the

the gropnspngisiipgoklgalrmiagbreast sarfognishin cagszer hm@ q@n@relme@ gancer, brain

cancela@%cef‘%k W@Qﬁ%ﬁg epra%m%l % hi}%‘r 03}]063 é]i;yr&}d &renal

neuralaiskyd, heQBandAlepk (Bt(ﬁﬁziahdbmt:hl- Hﬁl@ﬁ&s@ﬁbﬂa& céDentindha, squamous cell

for h g Nis an antl-neoplastlc
Cafcma'&églﬂ‘l 09‘{}% qrafing wﬁ&am lrnepevasaHao ki §Aremomgy pjgqgarcoma,
Ewm%)?/saf%ér{eaﬁq;‘%t%dﬂlmﬁ c@ﬁ)%a:g%rrﬁﬁ, é‘)}}‘%ﬁﬁflh,%%ﬁ féﬁﬁ arnme{&g %}gaﬂcelﬁﬁm Sumor,
gallstqnnﬁieﬁietrmbﬁrttlmW Ipyidrang brajn ﬁihad%acanlté(aﬂd dhiror@t yaphakidinand

iy o ST G
. pheoclﬁrohﬂd%%;tonﬁoﬁﬂc%bﬁédrbﬂh§ Qn@&hﬁﬂ) cycle)m&i hyp%tplastlc corneal

tituted amno (-
nerve BW@H @mﬁi@ld hﬁblﬁa z@mw Wthns(iumbk yepinverag Kiengyomater fumor,

cervic R RATh 424 i naiid et pEBlaty s retoBlas ety tysue sarcoma,

maligrifit t8cinoldOdpZdal sKTR IRionS iﬂ%bél& ﬂin%&d%m}ﬁﬁd&n%‘d% Ka osi's

di substituted am de (- CON N- connected am d
sarcomg.{psiepganjc mia)thermrr@umghmm L:m;)qxpaimmmeed calhtwmaor

polyc;ftﬁé}“ﬂqg{!‘erg( aﬁ@ﬁo&c@ﬁomg ngOBISt t'ohl%tnen?ltlforma, leukemias, lymphomas,

malignant melanomas, and epidermoid carcinomas.

87.  The protected anti-neoplastic agent of claim 86, wherein the cancer is selected from
the group consisting of lung cancer, non-small cell lung cancer, breast cancer, colon cancer,

head and neck cancer, ovarian cancer, pancreatic cancer, and prostate cancer.

83. A protected anti-neoplastic agent of formula Hyp-L-N or Hyp-N,

wherein Hyp is a hypoxic activator moiety of formula

R
Ry 3 R'I

N/>~Noz

wherein R; is unsubstituted C;-Cg alkyl, C;-Cs alkyl substituted with one or more
heteroatom-containing groups, unsubstituted C-Cy alkoxy, or C;-Cs alkoxy substituted with
one or more heteroatom-containing groups;

R3 is hydrogen;
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N- connect ed am de (-NR21R22-S(=0) 2-R2), N connected
sul fonam de (-NH2-S(=0) 2-R2), nono-substituted

N- connect ed sul fonam de (-NHR21- S(=0) 2- R2),

di substituted N-connected sulfonam de

-NR2 2-S(=0),2- ul,ph S(=0) 20 | ph t
(é%lué%%ﬁgﬁéorqéﬁpm&lan?g( 08/2(!?2)( szjl pm xySu bronate
( 3(4-1@}1% e whlbshak&l € SC3 Qlégf\)tg)c(, aﬂ%&h @ﬁ%é@lﬁted wﬂh one or more

S(=0 R20) phosphonooxy , phosphate
hetertee@np@mwpps w@gpﬁ%@nﬁ@ k@xﬁ(ﬂt@lgl%&-ﬂkoxy substituted with

é\tlglgg% 1R22), wherein R20, R21, and

oneogg-f l%e in epen a1§§ S2cted froma Cl-C6 al kyl

L is adinking graufCaf (62 Goteiler oowkﬂ-e—lgmp, whéreih X3 el te¥ f¥om
group, preferably a C-C6 alkyl group; and with the
proviso that RI is not hydrogen; L is a |Pmﬁg group
having the formula R15 ~"1.. 0.%W R12 |R16 O\ R13
or RRo ' I RI?VRIQVRY7 14rRla whevreid t he
formul a - (CRAOR41) - R42- or -(CRAR4AL) - CR43+CR44-R42
wherein R42 is a bond or -OC(=0 -, and R4 R4l, R42,
and R43 are independently selected from i/drogen
urvehebsn R i wobubatingizd akklykyt alkeindbsEituted il da¢lor more heteroatom
substituted with one or nore heteroatom containing

contagyng FOUR%| ect ed from hydroxyl, ether, thiol,
t mqqﬁﬁﬁﬁ!Sgens Hﬁécu'b@ﬂltffateﬁ%tﬂ%ﬂ or g&égé&éﬁﬂ&ﬁ v?ﬁﬂ I)I?ep -more hteroatom

sul foni c acid, oni ¢ "aci ter, sultenam
contaiing growps; ded car boxylic acid, carboxylic acid sal t,

an-ti do, keto, am no, hal o0, and
N AD g Aae, ket e 20 2o e et the cpain with
=1-45 elsetstiaded s0Mstivsoee CIE),-A n
! 4§‘rSU{) 1 U?ISUbStSItUt ed g @p A@féﬁﬁﬁtfg?ﬂ‘ﬂg &d(l)g and q
mdep%n depily isurs dissd noﬂuq ésdesl th@sor qluabboﬁ aral A €\ib 8 thictendadaim
n the substituted al k or al koxy

contaffhid Boff SBL KBS Futhot ol Bt 0Eomie Boufyr oups

s@l s@h%ﬁtlfnéoﬂhﬂid}%'ém(%@d, fr@fkiOorbop MfRisting of adrenocortical
mono-substjtuted am no (-NR20H), di- subst | tgt ed am no

suppressie pHosatngAgents cantiiragycliaps phabiptics, antithetabaites, aro@natse
inhibiﬁ:l( %@?Qﬁ?é%tg%lcg?lg%& g&{)agg §'1hibép ' O| ctgeE&ﬁgbppor ators folate
antagqniCOMRA pania aredenafdSCih)yl yMeSdHﬂﬁhﬂﬁdét ﬁibroﬁﬂhﬁ%olymenzatlon
- CONHR?), disubstituted am de, (- CONR21R2 ngl
perturﬁgré,orﬁﬂsgpgdmgﬁ]s%ez{s Rugle (@ede@nam@s]:@gl)astl ibitors, platinum
contalﬂﬁfgcbo fhdsl i’gtI%GIdél- %@%‘E&dﬁﬂeeﬁn}oﬁ&sgmm&} 11%159.);rs R20) .,

di substi tut ed
topoisomerase 2 1nh1b1t0rs and tyrosine kinase inhibitors; and Hyp is attached to N by an

OXygen or a nitrogen atom in N.

89.  The protected anti-neoplastic agent of claim 88 wherein Hyp is of formula
Ry

wherein R, and Ry are each independently hydrogen or alkyl selected from methyl, ethyl, n-
propyl, n-butyl, n-pentyl, t-butyl, cyclohexyl, cyclopentyl, and isopropyl, wherein the alkyl is
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connected am de (-NR21R22-S(=0) 2-R2), N connected
sul fonam de (-NH2-S(=0) 2-R20), nono-substituted
N- connect ed sul fonam de (- NHR21- S(=0) 2- R20),
di substituted N-connected sulfonam de
optionfHNRBRAEAI D e SFhore HetePdiPond-donflmt) %Qﬂ})s with BEPRALS that
(S(=0) 20R20), sul phonyl (S(=0 2R20), sul phi xy
R, is nothwdeyge)) . sul phinate (S(=0) OR2), sul phinyl
(S(=0 R20), phosphonooxy (OP(=0 (OH)2), phosphate
(OP(=0) (OR2))2), and sul fonam de (-S(=0) 2NH2,
90. SQPratstied hntiakoplBticQeRNILR22)89 whetRithe B%Qnedﬁé’sﬁc apéht is an
R22 are independently selected froma Cl-C6 alk
alkylatingagsnt. and wherein the el ectron wit hdr awi ng group is
sel ected from hal o, cyano (-CN), hal oal kyl,
carboxam de, nitro, aldehydo (-CHO, keto (- COR2),
91.  dlhegmylected laktimyebplagticaigentndiclaiartnwhdreinNh EARRRERR 2dent is
Fosfarsh ter (-COOR20), am de (-CONH2), nono-substituted
1os de (- CONHR20), disubstituted anide (- CONR21R2),
N-connected am de (-NH2-C(=0 -R2), nono-substituted
N- connect ed anmide (-NHR21-C(=0)-R2), disubstituted
92. I@lmm‘@cheédnmmdldaqmmgmmmmxﬁ(%aﬁﬁiﬁm; N- connect ed
sul fonam de (-NH2- S(=0) 2- R20), nono-substituted
N-connected sul fonam de (-NHR21- S(=0)2-R20),
di substituted N-connected st _fonam de (-NR21R22-

S(=0) 2- R20), sul phoxy (-S(=0 ul phonat e
(S(=0) 20R20), sul phonyl (S(= iﬁg)& and Werein R,

and R are sul fonam (-S(=0 S(=0 2NHR21
or - S(=0) 2NR21R22) 20/ WY 2 C’\JF,/nd ently sel ect ed
froma Cl -C6 al ky#" gredp.™(94./ The protected
anti - neopl astic agent |of chai'm of formula 0 OH OH
NO2 JRz QDN H ~O0 OH O NyO R{ O OHO R2 wherein Rl
is selected fromnitro and fluoxo and each R2 is

hereii ®,85H 0 Lgogpand hydrogen. 95. A protected
W erman vi -ng(g% egls(ﬁc?: g ﬁelirzl¥ of formula Hyp-L-N or Hyp-N,

wher ei n Hyp is a hypoxic activator noiety; Nis an

anti-neopl asti c agent nki n roup of the
9. A piriete 'W\Pbﬂsgcmef gulad st o WherERom 1170

Wis'ah ddiWeoplasfid ¥eenf O-

Hyp is a hypoxic activator moiety of formula

R
RZ ® R1

-

wherein R; is hydrogen;

Rj3 is hydrogen or C,~Cg alkyl; and

R; and R4 are each independently hydrogen, C;-Cg alkyl or C;-C alkoxy, the alkyl or
alkoxy being optionally substituted with one or more groups selected from ether (-OR?),
amino (-NHy), mono-substituted amino (-NR*°H), di-substituted amino (-NR?'R??), cyclic C;.
5 alkylamino, imidazolyl, Ci.¢ alkylpiperazinyl, morpholino, thiol (-SH), thioether -(SR),
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R7 wherein R6 is unsubstituted al kyl or al kyl

substituted with one or nore heteroatom containing
groups; R7 is hydrogen, unsubstituted al kyl or alkyl
substituted with one or nore heteroatom containing

Oeet4p6le, aarb@gyﬁca@laqqroomtatei@l@@ﬁw) faEIHHé ?-CONHZ) mono-
substituted or gpsubstl tuted - a ¢
substifjtad amidg (CENHRE U @auhﬁmmdsm@ |( NB R%ﬁacmected amide (-

it S0 SIS B P o

N-connectad mnm(om&‘m” se)RRANNY-@naeed mnml(w&gsc—o)z-w")
jeease roup comprising an arojatic group;
monov%H %tgwﬁd gonpseted Felfmpmade & NHRNtSER)2-Rs)s @éwbét&uted N-gennected

Rivat.

o AL L LS A T o
sulphwm (ﬁlﬁﬁ))i ; stlphigy 686 0)08D) gttt @(&g)farz@m;]m@n GSEO)R™),

n the astic agen ted fromt
phosph (PR R OB R snies S (R o PR SoeOT -G HO)NTE,
_S(= 3 12 )
B e
from & CalCaslkyB groupsa Cn(hdi@tgoe@c Zroupn ook C&Gjeahyb amvep,tprefecably a
C1-Ce alﬁﬁtgrrgl?ﬁ, a%fi Vgﬁﬂﬁe pr0|v1soah£?{t1llse Q})t hy:h%()?g%n;

L is a linking group having the formula

A i,
O Riz
R O,
16 Roo ‘U,
or
R1z
. \nrmR.lz R19 R17
Rig

R1a

wherein Ry, has the formula (CR*R*)-R*. or —(CR¥R*").CR®=CR"-R*- ,
wherein R* is a bond or -0C(=0)-, and R*, R*' R* and R* are independently selected
from hydrogen, unsubstituted C;-Cyq alkyl, and C;-Cjp atkyl substituted with one or more

“heteroatom containing groups selected from hydroxyl, ether, thiol, thioether, sulfinic ester,
sulfoxide, sulfone, sulfonic acid, sulfonic acid ester, sulfenamide, sulfonamide, carboxylic
acid, carboxylic acid salt, ester, amide , aldehydo, keto, amino, halo, and cyano; and

each of Ry3-Ry9 and Ry; are independently selected from hydrogen, an electron
withdrawing group, unsubstituted C1-Cs alkyl, substituted C;-Cg alkyl, unsubstituted C;-Cs
alkoxy, and substituted C,-Cs alkoxy; wherein the substituted alkyl or alkoxy are
independently substituted with one or more groups selected from ether (-OR™), amino (-
NH,), mono-substituted amino (-NR*°H), di-substituted amino (-NR?>'R?), cyclic C1.s
alkylamino, imidazolyl, Cy.¢ alkylpiperazinyl, morpholino, thiol (-SH), thioether -(SR*),

~ tetrazole, carboxylic acid (-COOH), ester (-COOR?®), amide (-CONH,), mono-substituted
amide (-CONHR), disubstituted amide (-CONR?'R?), N-connected amide (-NH,-C(=0)-
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R?), mono-substituted N-connected amide (-NHR*.-C(=0)-R™), disubstituted N-
connected amide (-NR*'R*-S(=0),-R?), N-connected sulfonamide (-NH,-S(=0),-R™),
mono-substituted N-connected sulfonamide (-NHR>'-S(=0),-R™), disubstituted N-connected
sulfonamide (-NR*'R™-S(=0),-R%), sulphoxy (-S(=0),0H), sulphonate (S(=0%,OR?),
sulphonyl (S(=0)R*), sulphixy (S(=0)OH), sulphinate (S(=0)OR*%), sulphiny! (S(=0)R2?),
phosphonooxy (OP(=0)(OH),), phosphate (OP(=0)(OR?"),), and sulfonamide (-S(=0),NH,,
-S(=0):NHR", or -S(=0),NR*'R?), wherein R%, R¥', and RZ are independently selected
from a C;-Cg alkyl group, and

wherein the electron withdrawing group is selected from halo, cyano (-CN), haloalkyl,
carboxamide, nitro, aldehydo (-CHO), keto (-COR?), alkenyl, alkynyl, quaternary amino (-
NR¥R*'R?), ester (-COOR™), amide (~CONHS,), mono-substituted amide (-CONHR2),
disubstituted amide (-CONR*'R™), N-connected amide (-NH,-C(=0)-R?®), mono-substituted
N-connected amide (-NHR*'-C(=0)-R?), disubstituted N-connected amide (-NR*'R*-
S(=0),-R*"), N-connected sulfonamide (—NH2—S(=O)2-R20), mono-substituted N-connected
sulfonamide (~NHR21—S(=O)2-R2°), disubstituted N-connected sulfonamide (-NR*'R*.
$(=0)2-R*), sulphoxy (-S(=0),0H), sulphonate (S(=0),0R?), sulphonyl (S(=0),R?), and
sulfonamide (-S(=0):NH,, -8(=0),NHR?!, or-S(=0),NR>'R?), wherein R*®, R*, and R* are
independently sclected from a C;-Cg alkyl group.

94. The protected anti-neoplastic agent of élaim_ 93 of formula

O OH 0
OH NO,
R \
2008 oS
Rq o AN
H
O O OH N
g ° X Ry
0 0 R
OH 2

wherein R, is selected from nitro and fluoro and

each R, is selected from fluoro and hydrogen.

95.  Aprotected anti-neoplastic agent of formula Hyp-L-N or Hyp-N, wherein
Hyp is a hypoxic activator moiety;
N is an anti-neoplastic agent;

Lisa linking group of the formula MVVX—=YVWV  wherein X is selected from
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O—Rg

B AYAVE G AV VAV, or Favatavly)

Ry

wherein R¢ is unsubstituted alkyl or alkyl substituted with one or more heteroatom
containing groups;

Ry is hydrogen, unsubstituted alkyl or alkyl substituted with one or more heteroatom
containing groups;

Y is a spacer group selected from a substituted or unsubstituted -(CHy),- chain with
n=1-4; a substituted or unsubstituted -(CHz)p-HAC-(CHz)q- chain wherein each p and q
i'ndependently is 1 —3 and p + q is less than or equal to 3 and HAC is a heteroatom
containing group; and a delayed release group comprising an aromatic group; and

wherein the anti-neoplastic agent (N) is bonded to the hypoxic activator moiety (Hyp)
or linking group (L) by an -O- group in the anti-neoplastic agent, and wherein the -O- group
is bonded to an aromatic group in the anti-neoplastic agent, selected from the group
consisting of barminomycin, daunorubicin, doxorubicin, duocarmycin, etoposide, 10-

hydroxycamptothecin, and topotecan.

96. The use of any anti-neoplastic agent of claims 88 — 95 in the preparation of a medicament

for treatment of cancer in a patient.
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