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and Methods for Treating Cancer Inventors: Mrk
woRdosesmcs , Phot on Rao, and Jian-Xin Duan RELITEDS2004/009667
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toxic, 1 WD 2004/ 087075  PCT/ US2004/ 009667 _effects, to
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progre QYA Ralk denR S fefousBARAL. Although there have been great improvements in

diagnosis, general patient care, surgical techniques, and local and systemic adjuvant

therapies, most deaths from cancer are still due to metastases and other cancers that are

resistant to conventional therapies including radiation and chemotherapy.

[0004] Radiation therapy is typically only effective for cancer treatment at early and
middle stages of cancer, when cancer is localized, and not effective for late stage disease with
metastasis. Chemotherapy can be effective at all stages of the disease, but there can be severe

side effects, e.g. vomiting, low white blood cells, loss of hair, loss of weight and other toxic
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cancer patients do not or cannot successfully conplete
a chenot herapy treatnent regi nen. The side effects of
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[0007] Conversely, however, the hypoxic environment is conducive to reductive events

that can be used to generate reduced derivatives of a variety of chemical groups (see the

reference Workman et al., 1993, Cancer and Metast. Rev. 12: 73-82), and bioreductive
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prodrug conmpounds have been devel oped to exploit such
envi ronnents. These prodrugs include the antibiotics
wokdoenyorn C (MMC) and Porfironycin (POR), N oRCTES2004/009667
such as Tirapazam ne (TRZ; see the reference Zeenman
et al., 1986, Inst. J Radiot. Oncol. Biol. Phys. 12:
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[0010¢ anTleus, th3reAemaR34/R8d b/irotidd Ak GO #EARARGY. 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.



[0012] Provided is a protected anti-neopl astic agent
of the fornmula Hyp-L-N or Hyp-N, where Hyp is a
whymens®7act i vator; N is an anti-neopl asti c ageeit/pSEN€009667
Lis alinking group of the formula '™ "X Y - " |
where X is selected fromO-R6 ' f OwW or 1W% R7
[0012]\h drevied iss: puetscibd tirti-neemastic legént of thel feyrhuls yptl-Nierddyp-N,
i.t h. one or. re. heteroat gm cont.ai ni ng groups; ,R7 i s
where Ny s GANPOXIR SUBEITH Hoeth ATRDTOTU TaPRYT: At pidie &idup of
the foMhililR onewXX+—AVTRY heh&E Xailk gBesiedfrdmNi Ng groups; and Y
is a spacer group selected froma substituted or
unsubstituted -(CH2),,- chain w-thmy=1-4; a
substituted or unsubstituted -(CH2)"- chain with
n=1-4 _in which one of the carb backbone chain atons
is%@s“?‘ﬁut eoorby a hetfte}%gtom cont ai ni ng group; and
a del ayed rel ease group conpri ging an aromati c group.
[0013] The hypoxic activator mRy be an el ectron
deficient nitrobenzene noieties, electron deficient
NintheRIBNIE ahsubadtutéd alliyllor alkyefubsiuted witho@e @ ende hetkioam
nitroi mdazole noieties, . nitrothi ophene noieties,
contaiping geHIsaRolsdydeen; %ybﬁﬁlrtttﬁ%fb@kﬂzc&laﬁwﬂrﬁ#@tm’é%q with one or more

S SRR B3 P00 GO I8ROy r
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| k - ' i ;g
0010, e 30k BEL] A0 LR Rl oo, oo
deficiahtkdixghennric Glid @midd koielics nhistazole nedetids ] itromedagolemnp tics,
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and nﬁb?%ol@lnlfdiétiép B bhd $Hr&6n Whi By R R%ivABE B a substituted or
heter oat om cont ai ni ng groups, unsubstituted Cl-C6

unsubatitatedynitroimidkoledneicoxy substituted with one or nore
het eroat om 4 WD 2004/ 087075 PCT/ US2004/ 009667
[0014§ oninaine ivegyiogy cheplsypoSperctifator Blagndietyrofihd fodmalsi ng
groups and substitution for alkyl and al koxy are
descri bed i nRgJIetEil in thRe Det ai | Descri ption.
1

/

N
| NO,
N /

R4

wherein R, is hydrogen; Rj is hydrogen or C;-Cg alkyl; R; is an electron withdrawing group,
an unsubstituted C;-Cs alkyl, C1-Cg alkyl substituted with one or more heteroatom-containing
groups, unsubstituted C;-Cs alkoxy, or C;-Cg alkoxy substituted with one or more
heteroatom-containing groups; and R4 is an electron withdrawing group, -H, unsubstituted
C;-Cg alkyl, C;-Cg alkyl substituted with one or more heteroatom-containing groups,

unsubstituted C;-C¢ alkoxy, or C;-Cg alkoxy substituted with one or more heteroatom-
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[0015] In another version, the hypoxic activator is a
noi ety of the formula R2Z R3/RL NNO2 NR4 where R2
wo goohgsgiioeen; R3 is hydrogen or Cl-C6 al kyl; RICT/BS2004/009667
unsubstituted d-C6 al kyl, Cl1-C6 alkyl substituted
wi th one or nore heteroatomcontaining groups, ‘
contaimirg dystpst ubEadificlel ©roalviitdygwing grolps @&l sibkiixgion for alkyl and
substituted with.ope. or .ymre .het eroat om cont ai ni ng
alkoxy a5 doscriberd an dotoit i the Detaf{ Bercipion ed 1 08 al kyl
C1-C6 al kyl substituted with one or, nore
[0015F o Bregaiishy SRS fiwmmﬁﬁ@f 15 faeiset oftthe fumelr. cp
al koxy, or Cl-C6 al koxy substituted with one or nore
heteroaton}contaiﬁingR@roups.F@pecific substitution
for al kyl and al ko are descfibed in detail in the
Detail Description, anot her version, the
hypoxi ¢ acti vat or robenzene of fornula R50
N2 R51 R2 R3 R52 R53 [where LRohydrogen; R3 is
-H, Cl-C6 alkyl; and R5 , R52,"and R53 are
i ndependently sel ect an el ectron w thdraw ng
group, H Cl1_6 al kyﬁ4or Cl 6 al koxy; where the al kyl
and al koxy are optionally independently substituted
with one or nore groups. Specific electron
W t hdrawi ng groups and substitution for al kyl and
whereaR kishy deogen;desis hydregen or Gle€Caalkyli Ry is hesubstitaie C;-Cs alkyl, Ci-Cq

scription. [0017] .I1n one version, the .
alkyl g\ﬁasrmﬁ%%m o @ %@J@ﬁﬁter%at%waa@lw FRUPS ypgibsittuted C;-Ce alkoxy,
or C; G IRAY QhbstiiNed with onk bbROh B r8MBm(dohtAifih® Yfip&hnd Ry is -H,
hydroxyl oxygen or am ne nitrogen in the

unsubsfitutedfeopt alkyl €1-4getkyl substinpd2eith prsqonsre heteroatom-containing

PCT/ 4/ 00966 Wen, the . .anti - | ast.hc_agent is
sroup SRR P Fata s e B SR BRed idonf B Blogk 5.
heterdatom-cBiitafiing Srouly. BiRcific REbstutiotrforflk e ddik o askedestidbed in

n aromati c group in the anti-neoplastic agent, and

.8 )
detailiip the RetadBCFEINGOBUP may be a substituted or
unsubstituted phenilll .
[0016] In another version, the hypoxic activator is a nitrobenzene of formula

Rso

NO,

where Rj is hydrogen; Rs is -H, C;-Cg alkyl; and Rsp , Rs; , Rsz , and Rss are independently
selected from an electron withdrawing group, H, C;.¢ alkyl or C;.¢ alkoxy; where 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 nitrogen in the anti-neoplastic agent.
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[0018] Exanples of anti-neoplastic agents that may be
used include but are not limted to doxorubicin,
wa@l2a00a0871003 ci n, duocarnycin, etoposide, duet opoRCTES2004/009667
Conbretastatin A-4, vinblastine, vincristine,
canpt ot heci n, topotecan, 5-fluorouracil, AN,
Whenhhoaoiyaopkatic ageny tsdroadertt, themguixicsastivator (Hyp) or linking group (L)

di,scoderml i des, epothil o t axanes, cal.i ¢cheam cins,..
by an {QERGM NG P ULFREPREONEAN gh B Dr e Stb AR febfasic
agent,GYiH MR Blonitic %@&@m}b@@ subdaitddRsibtituted phenyl.
di scoder nol i des, epirubicin, epirubicin derivatives,
'@éﬁ@m% NEE AN BBRE MaPRhR bl Bsedfinclude but are not limited
[mnsLercap ogur?%e, &g?ﬁoﬁgexate, n?ton?%[n?uh$t%£g%??oﬁgf °
doxorubicinp gdvmbiubjcim,i diptatnynin, gopahides dwopospdep Cambegtistatin A-4,

. .. taxanes,. docet axe]., .paclitaxel,,tedanol i

vinblgsEi, FGer e EUPIp e RS ST RIE A gL hydroxyurea

mayta®¥ifbO BRasRAadIesderRloBliN pB kiR ithaink) RaiHiRRhRNRS tedanolides,
ant hr acenedi ones, substituted ureas, and

bleomyeinkydatigiami¢ing colshicing: ¢xierebing.olhegbazing deeifsauies,
sl EERIS rEBYRL EABUER TS AURB B, AR bABhoe ln. o

mercap®paiife) methdtfexhieEm@tbe tingiitt Rantiatle, Cait®ptatiaRisplail), prednisone,
where Re and Rd are jndependently hydrogen, . ) i
procaigginpdexangs égceipte) packifexel] teganodidess taninpsisly. ithinguspinegyinca
alkalof Gy iprOGEhfo- bR ERROGUMAOh HifiiGes, (nB0cdiopes,
substiRded @ess, hydimethgthydradiné desivativeached to t he
anti-neopl astic agent via an oxygen of a hydroxyl
[00199 ORt: contpolii@redétised isalediidtion o8 grriypokid@eilvatdmmanieave an ICso
version, X is the acetal group and Y is an
of lesg;happbeutl 00w - (CH2)"- chain with n=3 or 4, or a
)" chain with n=3 or 4 substituted with gne o

-(CH2)"' S 0
[0020fror Je dine tverstvans Bris theorihexigniupgng roisp6CR IR )-owleerg By gmbR? arg
. angd ¥ are as in the preyiou AN Y )
indeo ity Bl bR TpRERl B LSR8 A i b pors fhetere
atom Ent@RIN@BrélHs O LooHE veisibhR ‘ant R neopldasddnc Iagaaversion, R® and R
[0022] In the case that Y is a, delayed rel ease grouyp,
are hygrogsy aRAVeis BHecheg o he AntimoplagicREs DI an oxrgsPf oKyl group

intheaanﬂg‘)%g léstﬁja;kxeﬁns an unsubstituted or substituted aryl
or et eroaryl -

ero group; and R12 has the formula

= 40R41) - RAZ-. - 40R4 =Ce- - S
1002 AR X e RO B B Py AT g vin
n=3 od¥eor MYEHSASAIH With a8 of 4dulistinned with ondstipstd Hetdreatom

Cl-C10 al kyl, and Cl1-C1Q_al kyl ,substituted with ag; or
contaipiRgeTRER%e 1B AP HPTSIOBNK A0A \nge §b B1iHE Preyians SsufgRgecd 07l attached

to the%gﬂrb §§]9&1‘4L/ a%ggﬁﬁz o hgﬁégﬁ of h ;g(gﬁg :ggifu%' iAMhe dfilndoPlastic agent.

unsu I tlut ary St tuth unsubsti t ut ed
t . i
ouza] L RBENs oy ¥ e SBLAS DEAS, O35 e U Bl

: _ _ eteroaryl are
rnyRgeperteRNMY syt R Mk a%bowd ¢ R;,088n hsubBfit@ted’d? Yistituted aryl or
selected froman el ectron w thgl

rawing grou
heteramplgres eud Bet 103 fgsfontikiat-(CRUBLOIR T ascH (G 68)RGFCRM-R™-
wheré Y Pssatblotnlc{ toxe 90(96=(8§, a%ld ligb(,}kuﬁ{xd, and R® are independently selected from

-H, unsubstituted C;-Cy alkyl, and C;-Cjpalkyl substituted with one or more heteroatom

containing groups.



substituted C -C6 al koxy; where the substituted al kyl
or al koxy are independently substituted wth one or
woreeog/ogfiocps sel ected from et her (-OR20), am neCT/UBERY/Q09667
nmono- substituted amno (-NR20H), di-substituted am no
. (-NR21R2), cyc1 ic C1_5 al kyl am no, imdazolyl, Cl 6
[00234! Kiplquiepersinmi, Ryl is unwibptifoteidmey], substititted -ag) ynstibdtivetedbeteroaryl,

or sutis& %g E t et a oI e Cﬂr E%%y%gbo%gag%ﬁ@wom?st er
mdepén&ﬂ}VMilmte@WﬁN@ﬁé dntﬂcibl@ AMPsd6lebte CEIR2 3Rk ctron withdrawing

N-connect ed am de (- =0 - R20), nono-substituted

groupwmhﬁéuteé@?laﬁn aélléfl(suhmtr €=l oysublitistied €i-Caplkgxy, and

substlgutig(? §h gﬁ%,la ? nvk}%% %W%%ﬁﬂk% rr%r%l@og?%?% ﬁl{igﬁe%gmg%u%gﬁtuted

with dweGR A6 pRMlps Salédiaidh dehef (AIHRD)] axﬁ(neQ)RHBZﬂxbno substltuted amino
(NRzgklsubst ituted N-connegted sul fonanm de

sulpigited FuingHgMg: R- $(0¥ei}ez@wg a xlamama Hﬁldézob_’l Ci-s

alkylﬂ éér % %ﬁ% lﬁﬁ: tﬁl&?gg%% g?ﬁaog, l}?ﬁ;s%!o ﬁﬁfoxyhc acid (-

COOH5(ese) REYDORZﬁh amjdeaHOONY,), (nﬁ?(o@bét@hﬁeﬂ)amﬂm(e@@hﬁﬁéz )

disub tgtlte@))a)g&%&)@lgllgﬁssﬁ%\é\ona ((]%é& (% 20),@(190-%}Watituted

N-corﬁl%gtear'aﬁuder(jﬁﬂ?d:‘d@@d))y 33’9'&&&%&&%@1&&%%@%

gr oup e the eléctron wthdrawm ng group is
S(=0%eR3); Nedorfnected halfanamideaENHa-SKFQ)2-RiA), ominksshibstituted N-connected

Sulfor%i%gﬁ gﬁ@ﬂﬂ95z-ﬁ2°&?e%a%ﬁ%t§£(%ﬁw%;§i l?@%ﬁzc?%%{”ff:
S-S, iy <Jsk7@ﬁ%§2mﬁ ISR s (0K

sulphi S CNOSD, sldpléaata@(&@)Q 31 (SCDBLY phosehenageyie

ony ARl [ORODIERE, I gt o,

or s%ﬁéﬁ@svzw@g” Fg?ls bR Ptad mdeﬂ&ndmhﬁeteetéd&gnrﬂa C;-Cs alkyl
N- connect e m dae

group;, _agphs (& 692291} g gepp fstﬁe@ateﬂ&@%ﬂ%et ggno (-CN),

haloaﬁ(% e( mlNTdonamyg&T%Rg%% 2( @?Roysatlk&gf @fkynyl, quaternary

connecte

aming (NSRORY'R), Modc@smwmmhﬁrpm%%m earbS(HORBIREOPOH), ester (-

oo PR 000 AR by AT Ch 0B e
CONB@Rz%arﬁ-doﬁmmaé (WH,SE=EDLIES), {dRBLsabsetnte® Naddikcted amide (-

group 9024 I n anot her version, ,S unsubzcbtltut ed

NHRErG(=0) zb)sdlsubﬁtlé@te@Nwonn@m%mﬁﬁt(ﬁi% *HYEEDDRT I N-commected

I e L R

S(—oygom@) @ﬁs@ddﬁt&u@& II\BedrﬁadctEcﬂ Slﬂ"fmﬁxmdé?(-NRZB{zz S(em)z Rmmphoxy (-
- NHR2Q. .+ NR2OR2 a0

S(—O)@I@Fsulghﬂnﬁ@.fﬁéfé))eog( mhmyl (Sg(Q)z?z s eulf%}amlde (o

S(—-Og %ﬁszarznggz%@g& O) N W?%(ﬁz@a, I‘(Yﬁ ?\mo@%ﬁ ? are independently

selecteCfrom) NR2UR2IKy] gwpr e R20 and R2' are independently
selected froma Cl1-C6 al kyl group.

[0024] In another version, Ry; 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, ~OCHj3, -NO,, -NH;, -
NHR?, -NR*R?, -CHs, —CF3, ~CHF,, —CH,F, sulfamide (-S(=0);NH,, -S(=0),NHR?, or -



[0025] In one version, Rl11 is substituted or
unsubstituted pyridyl, pyridazinyl, and pyrimdinyl.

WO pooasgitorer ver si on, R11 i s substituted or PCT/US2004/009667
unsubstituted phenyl. [0026] In one version, Y has the
formula R14 nfv 12 R18 R19 RI13 or, R17 R20 Ris

S(=OBMRF'R* P carlRenfide {-CRIYNTL-C(O)WHR & ion -@EHNEF Rz whee R,

A e R
o 8 T B S R 20 B e
pynm?dﬂﬁw TR hinRhdr Ve¥sic, %1 s@ eRAEM UnbuBKiRSLA El&étn gd with

one or nore groups. ic electron w thdraw ng

r gq? for al kyl and al koxy are
mﬂ%ﬁe?@%ﬁlggg&m tsltl{leuéohﬁ e Detail Description. [0027]
In one version, thﬁ linking group L has the fornmul a
R14 R121Jv R18 R19 o, R17 Rao 11LR0 Rls R15

fvu' % (r) Ri21v f T The protected

by adm ni st eri ng’ ubJ ect a therapeuticg

ef fective anount agt ed affti - nedp Reo
agent. In these Fro: the protected anti-neapldstic
agent may be~adgf, ni st&éred alone or in conbi [

with an effective anm it of one or nore anng,, Ry

chenot herapeuti c agents, an effective amount" of

| AR AR R, ARG IRLNOAHOR B M R1od Wor YRR Bl A0

or egol peutic agents
withdessedg gfoﬁpdmubsthﬂﬂd Ol-GjeallQJil,lsubstltmmda CEJéIsazilli)&b,dmsubstltuted C1 Ce

De t Q8707
SlkoxpHBAP ot A0 B i B Sk ey By Pt oc
indepBid®@nff SHstiRR w1ih 8RL & Ilnox‘ergr&lﬁﬁ. SRlcatd QeLtIdRSFiRIARAWIAB groups and

substitution for alkyl and alkoxy are described in detail in the Detail Description.

[0027] Inone version, the linking group L has the formula

or

[0028] 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.
Chemotherapeutic agents that may be used are described in detail in the Detailed Description

section.



section and include [ung cancer, non-small cell [ung
cancer, breast cancer, colon cancer, head and neck
W@ 208/087070var i an cancer,' pancreatic cancer, aPdI/usS2004/009667
prostate cancer. DETAILED DESCRI PTION [0030] In this
detail ed description are first provided definitions
[0029],1 S eﬁiamlcer's thag noig s theadid age ddseribedamgdetail dtsthedbmibdi Pgsorgtion
gs described in i
sectiof ai B ey G095 oL G BB AL P AREG G GUgR o™
head dndSREL Bhc6@ B6RIanicinddd GFanBlead eder, futl prova®@ dalcer.
descrlptlons of various conponents in these conpounds
i ncluding (1) hypoxic ﬁﬁ% ?;% IO(NQ—)
anti-neopl asti c agents, I nki ng groups. A
[0030]j eSInrthlp tletartedodesonpttomcbse Gifst ptqve:tednbﬁmtlaga; nsgfullie understanding the

comp%lgl fcg)ggozaltlbﬁg a{uﬂ glogﬁ ggﬁsﬁg 1nft sma{&gﬁ a& %grrlesraltc{]escrlpr{ax of

prodréESmipRhiOmat @by bOnBdlet iriling cﬂﬁ&lﬁﬁs tRén plelidvellowed ‘téy V
osages etc that may be used with the conpounds an

descnp‘eonsmfszad@momm@uentﬁ i1t theserpmpetndsiinelding (brhypakicragtivaier

oS SPGHE e AR, RO AR sl O G 0

treatni®at @thg BE ompeehds/inCRbRigRAleb&ihtivh tolf caicBRIthateat lb’ﬁétlﬁéa&:d is then
and finally exanples are provided of fhe conpoun

includednfoiewed bh éescan@om‘»af Herrmulgtiens;s modes efidefinery, ‘E)%??%"r?t die that may
i r
v w5 A T BSLLIAZE A0 HAE A0 O lng e
compbimds arhahaﬂﬂesctlb&l faildvmddbyg:odﬁﬁnmn itleenapies; & which itltkedbmpounds
deserBeg ribimEnt g AedmiGgOn mmﬁqrhrieﬁw%@éﬁaa'a@@%nauy examples
f ful 8l ssatehn®
e R e Lm0l St e gl
bel ong. | 0032] As used her e| n, "a" or "an" neans "at
Ieast %p? Qor _"one or nore. [0033] As used herein
"al kyl ; 3#0353 t he context makes cl ear otherw se,
[mmp1 nctal ﬁ@ﬂltﬂﬁ yin uaddrith@tih€ oOthe dpmpourids) cinfi@sitivng@nd athods
dro%ien i ncl udi ng, .strai ght chain, branéhed ch

descripge In} Wis nafrt,dhg BHeyinedetmions areRjoRd dg{f@ésﬁrmse
all tecﬁﬁﬁlcﬁf’ﬁﬁ J&I’%ﬁﬁﬁ@ tenﬁg use@rﬁekelﬂ AR @S h{eﬁnﬁ§§£‘§cnbed to them by those of

t unor ant1 - cancer gent

skill 1ge]meﬁdﬂ§ 0 Wluclathﬁ cagmntmd%md niathddselesaribad henein lm‘long
cancer. Such agents can be used alone or in

[0032¢ o niak OddiHefeini"hho0tah e eamy a0 Leastonahor 'wae oalhloes ! at e,
reduce, aneliorate, prevent, or place or maintain in

[00333 SAghdHerdi® MAIRAI QI tifd doRtek@maR TR BeheBRise, includes any
di agnostic mar kers associ ated with neopl asm t unor

allphamrgr@ip conrining eapbasnd bydigean isclndiap. siraighp ghaigrbsanched <r:ha1n
cychc anrﬁ %aefgoca,n% cﬁe{%%%g{iggggggﬁé c agents, alkylati ng

erotubulin pol ymeri zation
rb f or e Taxol )« t l
g b BT A DB e
agentQQ@iﬂcé %’eﬁ%ﬁy iy A2 AP YPBR freamitind bAEMAEI BAEIESgents can be used

substituted ureas, nethyl hydrazi ne derivatives,
alonegd irce@akinationayith other compounds and can alleviate, reduce, ameliorate, prevent,

L

-

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,

9



suppressants, certain hornones and antagoni sts,
anti -cancer polysaccharides and certain herb or other
w@k@aons®zi racts. [ 0035] As used herein, an PCT/US2004/009667
"ant i -neopl astic treatnent” "cancer therapy,"” "cancer
treat nent, or "treatnent of cancer," refers to any
anthraaptmdmh stibstitaiee meaﬁ,anathsdhrdarazls@/ﬁm\@memfldrcnoweﬂtcay| ng

rq S|on of S nor c
supprp iR TRR S anS oSG TR poffSesPRREES o porain herd
or othehglamashyractkypi cal |y (but not limted to) by killing or
halting the growh and division of cancer cells.

[0035] Ooﬁﬁxseﬁ%eﬂﬁ’l? GnPehiEhSoplAtic ReAbhRAMCChNRr AR ancer treatment,”
refers to a conpound that accepts electrons in an

or “trmndtatqf @anqeea mfcns &m am)ealpma@h for] a@mearb]ratmg thesssunHems pﬁor delaying
rere

the prof@RSELer L KoBlam. By e tnds b Pefiodls AP hlinhi R of Eomungt

cancePéel BN S BIdy t@bic&lli (it né1afinitedks) byRillisy oP HaftingGhé Srowth and
tunors, |ynphomas, and non-solid cancers such as

divisipmokeanrer. ceflpo381 As used herein, "malignant” refers to
cells that have the capacity of nmetastasis, with |oss
[0036pf Asusted@emm,m “ivdedistive campdund?d rﬁfm lto a F@@Bg]ndﬁtbatme@ts

her.ei n, opl . | asia) or "tunor" refers to
electr%&aﬂ,&x %ﬁaﬁ-@fuﬁ%{rea F)§13ue grow h, which may be

R S S PN G A

by thd B8Rl &EH owhH arfl éﬁ?éa&"o? SorfoPRY LIS ?na"t Barfiak&Heif¥En Of solid
more active formwth respect to at | east one

tumonsy lypwhomas, afid npn-selittengerp sedrasdeukemihar maceut i cal |y
active conpound can be nodified chemcally to render
[6038]t Ae a&d&hetém{ & noalighara C teifars fo dxlils that bavhthercagcity of metastasis, with

IS, su h that an active formof the
loss Oggﬂ%‘&ﬁ?mﬁ Q’Qﬁ‘é‘f”é’? &8R- met abol i ¢ or ot her bi ol ogi cal
ocesses. A prodrug nmy have,  rel atlve to the drug,
[(}039§| t 8f g@pd@g%@ompgplmbqnpwl%@,ort s p s to abnormal new cell or

tlssue @\Fvalc%féh%é‘jpﬁe bén\%@&rflﬁél&%aﬁf fects or |ower

crty, or for exanpl e (see the

e TN e —

or oth¥prike c@B@asd to3hSacli9e dpr mB‘fecndtm@ﬁ)rﬁamﬂat@pedm grepasdoroperty.
usi ng compounds that .are nat drugs. Protected

To proghce 2isefilast Pharmaesiticallysii vy cormeound cen bemeditisd shemigally to
rendeijﬁqgsg LBeek dr%e‘i@'vé lﬂl@{h%r&eﬁl Ii-’ gﬁﬂﬁcgﬁo &HcH Bat dnERtive form of

ancer are erred to as rotecte t1-neoplastic
the ccmgmmhd is gelnﬂradmldawmembmiw drivghep bt egitad gravasses. nﬁepmdag may have,

has th i
relat 3 i oo G Abel LI oheRRRpoRs B GRoRgy e Sects
or 10%3?{»9&%0 %Mr{%&%@@c?ﬂa@ﬁ OdPexaale Neé theaBfefdhck mg%& apdgisc

agent. The various hypoxic activators, |inking groups

Medzami Chentistond Gichemicol dgeaed, Qxé@rdr{ayvueltsugl@es, W Yetkepages
388- 3@55)5)6‘0 egs c?a%ta sobe op[r)clepaﬁ’éd oirg %rr]rtlp%u%crlsethgtedc’rg %tbc?rugs

Protected Anti-neoplastic Agents

[0041] The particular prodrugs described in this patent that may be used to treat 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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in the hypoxic activator, Iinking group, and
anti - neopl astic agent sections below [0042] In
WwW@emtlgi7yer si on, the protected anti-neopl ast i BCHYS24/009667
is an anti-neoplastic agent in which one or nore
hydr oxyl and/ or am ne groups present in the
group,aamﬂlN isempintigtepplastiergentar e wprlou@mp@alcwtmathgspbvdnng groups and

anti-ngg alﬁ’\ég %&Qﬁ%@)%}ﬁ%@&ﬁg %{hgis% ]%)%Fec%ad e](d% tnl%“olglg ertltg a% hc?escrlbed

in the hi/pH&ed aciiv e linkingAitbip, R8O RhtRSédlasto @5SIE sedti}bﬁ@ Xd:lﬁw
activators and | i nki ng rou s that may be used are

[0042Fedn enafhes versiath dhasprpieciod @ptl@gepl@st@@@mtgs an ptiyBsqRlastic agent in
{ t
T e e

protecte‘&l W@lﬁﬁ)@)kﬁ&cﬁ{?&oﬂgidﬁp,m iwhidhrie blm}déﬂmlnybﬂ}gfoah@ amrnemne

noi eties attached o the nitrogen nh
hydrog¥ e %félelgqilwﬂy &¥ drpagh akiRer gipua: bo AdtnsOpfgetic agents, hypoxic
actlva?)géj%ﬁféﬁ% %Q%sorhaﬂ m%i ‘tr)]e gs)r(]acel %{/éé(%’sg%l%eﬁ ih & d‘?%l%‘%g%ggc %gents,
Hypoxit bevbayorand Bénkdnzdegrone sextionhiseldny d ng:anhe armne@p lha@edylkgroup in

t.he protecting grou O 43] Th schemat i
the anfiqbleqticiest S BRI B MO Ee AP O GR Ko or nore of
the m&¥@és%¥&hed‘ié ﬂ&erﬁl_bréégﬁ if} @?@dﬁﬁgg ub ra?egﬁsgla\éédibﬁa bbAkiotHe
protecalng |gr<m@op¢ abgt a borabtgnhe vaigemlpeu t@ﬁ[e.Hypebpg@gm tn ergeversion, the

Gener a
amminejf ) A TIog Pt RS PR O e el Y s S owe
[0043P" OFIRCHBEWwink RcliMEt i hE e the ABchnadHt BEa BYSuXic dlivatdr to a hydroxyl
anti-neoplastic agent is protected. In another
oxygepang pp AminsTEtragan B& ¢ linking growmmli - neopl astic agent is
prot ect ed I f dgppre than one dr oxyl jandigr am ne
group A's progécted in an dnti-nedpl astic agent t he
prote€ting gtoups can be{the sane or can be different.
11 WDO\2004/ 07075_F’C'F7US 004/009667 [0045] In one
versi omwthé protected grodp_in the anti-neoplastic
agent is a hydroxyl group that is attached to an
aromatic or heteroaromatic ring in the anti-neoplastic
agent. The aromatic or heteroaronmgfic ring may be
substituted or unsubstituted and y be fused with
one or adgifgi onal ri ng whi paromatic or
nonar ofrat i c\ad may contai'n an nunber of hetero ring
p version, the protécted hydroxyl is
attacked to phe‘rT;TI_’rlglnte anti - neopl astic
agent, he phenyl ring~gay be substituted or

unsubstituted and may be fused with one or nore
addt_t_l_ona.lv.u_ngs# whi ch may be aromgtic or nonaromatic

and may contain any nunber of hetero ring atons.
[0046] In all of the versions described in this
s echii-ogvplattinegepir ot ect ed ami neot@ted prtiateedsticlagent

[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 anti-neoplastic 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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hydroxyl nmay be bonded either directly to any hypoxic
activator or bonded to any hypoxic activator via any
wo 2ovkiosmy7yr oup described in the patent. [0047]PCEUS2084/009667
of groups in anti-neoplastic agent that nmay be
protected: As described above, hydroxyl and am ne
[00454r oups In qnemaranm,lthmmpdcmdtgr@lmgéhﬁ arrtnlyeomhism me@ttsedl}@yoxyl

t a h OXI ctivator, eit '

eroupiHftds AREEed RO et B e € Prskhigiigsst alpe. The
aromdtic®r WeRrcadrhatic rhﬁgslﬁﬁiy B¢ Qibestutedl i @by et @icdHRd maB 8t fesddowith

groups. [0048] Protected Anti-neoplastic agents can
one oy @prgasiditng] ringsoywhigh may ‘Q@ga@cpmat@g' orm@ar@glatlc and may contain any

t I i C n [

40 R 17505, s B SPY t o ten
ring i mda@d-r&bpla@ttd agehig atid e PUHOOA ridig aﬁ‘etyl bea;nbgutatﬁdi oflepsmbstitogd and

on the nature of the linking group if th

may bgrfpsedrygidppraesar reorg gdditiona] riaghdiclymay ge qumatlﬁ &t geraspmatic and
: éﬁrB'CBﬂnEq nol ecul e rel eased upon
may cﬁog%f}gt Ion 0 e?tgﬁiéé{%gg%a&&gct ivator is either the
[00463nt ]n—arh]mfrlhasdrsmnsa@eaﬁbedon tlds patibh,i thel pidctedremtipt aspriotected
des s me or .all .of the Ii

hydro3{ e b bongled erberaprer Dhiody daperec agsator onbOule 8y Bypoxic
acuva%}lﬁa&ﬂ}ﬁﬂ&mg Qro ggggchb&flmqﬁg bat@@t‘)p' astic agent" refers

a species I's released froma protected
[0047:]1 nt Natueo pf gwup&: trargemze@wtw Iugentl thatdind)f lgr pratectedo s dpgeribed

oo NG A oA 5o B BB

attachindiD el éhﬁsd)xamctwam Eitl@éirtdu%ct@;@&ﬂlrdﬁ%hfaﬁnkbﬂ D theN\ro@e that may
reduction of the hypoxic activator. Wen reduction of

be prathetedhipshide sulfttiases Seuns pdeldoreunsoendrkcéiganps. -
[0048] P, | s AR ?g%pm% wl@)u@léazﬂ 9e19)£s%%wﬁhé@%?9 n%&ffté}?wdgf‘ed

| -neopl‘a
Antz—tﬂ&gﬂzﬁﬁﬁt{lg@ﬁ Imh;dlﬁg dS@eF‘ %kliisheDepmdxﬁgfme;dlether the anti-neoplastic

| ast t h di fied
sgent g barc R AP0t P AN 6 09] ndalrBr HIMEARA s gt i igking

groug? By cob R HBhEIE bRRIANGY 2 1FGRE B to AANERsloSptivator, he

molediierehmbetudon redictias efithe aypoxie detotatasiis eithet the antiperplestic agent
activator mm e di e.en fromth opl asti

ora gl PR ndb s e el ol e SRR T, ISP BBk sfipened o

the arfiKhddpldsfc hii@it.ahk used iz tl ﬂf)ﬁgt@ﬁ)t‘lé OB 68ifled Wh@&ﬁ%/a?&ﬁe cffers to

This is ilTustrated in eExan'pIes bel ow, one o
a speqipy bt is idoased fram aprptested entieaplesticragery aad that is different from the

ant-s§lE, SRR 35 UG SRUR R SIRC LB oSN Hyp-

rma pro

L-N hiigyielded @agigisd aﬂtl-ln%p‘lasﬁimagaﬁtoﬁ fd’ﬂrﬂ@ E&N(onﬂnedlhmlon of the
derivative that is far nore toxic than doxorubi.cin.

hypoxipegiiyatorh Vhangediatien ohfheiyResis |aafé\ta|t<e,r libgeatas< medified padr
neoplbﬁg:/ it ﬁﬁtlﬁﬁﬁng%ég&g %]:lacﬂec?%%@éﬁtl-n&{p%ﬁ@ ﬁ%tﬁlfr;] g;ig?%%gerargo

ewer Si ects than prior conp
rearremganpﬂlte),r degmadation to pieht eidtee theanmodifsalpintistcoplasiieagest or some

desgcri ed in {hl S patent are conjugated to, or are

other mqdt qﬁpp astic agent.

[0049] General examples 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 activator may be different

from the anti-neoplastic agent being protected will be appreciated by those of skill in the art.
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hypoxi ¢ conditions to rel ease very powerful cytotoxic
agents, "super toxins" with I C50 values of |ess than
wao®4msnozpai nst a najority of the cancer cell PCTES20041009667
the NCI tunor cell line panel. Regarding possible
toxicity of the prot ected anti-neoplastic agents, even
This is Hivsigated knethe Frxameles delownbne «afs@lpblashqm thgtanrgtegwd Iantl-neOPIastlc

rat the oxi.de t cause un

agent 8y B8 Sl BY BREBK U6 FarbiEin PPy BOUE Rt AR TR B SiSrcctea
anti-né&Ylakic ‘é?eﬂt@hatt heletd ACIngin{in-PéritEhingABROMBIEN derbRtifeitat is far

on a nolar basis, much | ess protected anti-neoplastic
more f¥iatham dexarepipia. given due to the highly cytotoxic

at

[00518r O’{’i‘g rg%cttgﬁt%nﬁ“ﬂ'éb ?as ¢ géntgggs'ahk)&ﬁaeetﬁ%i)g p‘}’ ge%llgﬁlllg exhibit
greatepeffitathandéocfepet sme eﬁfemhmplﬁ@i&odq&ﬂhdsb £0r éxamble certain

NI TRO M DAZOLE CARBAMATE . PRODRUG
proteciedptingsoplag & @?@\%‘i‘m imthis patent are conjugated to, or are activated by

hypoy{l%:(%dg E%T@g&% Ych%%?é@ %\AII;\% N81p§|r:_toxms” with IC)50 values

of les§thien USEnM él'gderDEHiﬁj Ao AbERINdeMis] Plindddy thetNGI tumor cell line
etters 9

0oo0r gani c Chem L
panclp BS 55 pos<ihg [pasLETghT BRITBH VreobEiARehs. ik toueh the
protecﬁé@érf%ﬁﬁe?%la@ﬁ& h éﬁ?é%@illag%hélﬁte&ﬁ@ Eﬁp‘érdiﬁéecﬂmhtk}ﬁ%l J:afﬂlsé ﬁl‘l\%anted side

at ent at re ease super t oXI ns can used
effectmhcvseIsrdmffed@mgmmedh@drxelahm mthgzﬁﬁtcés @frmmr @g@pounds
her et of dos

becaud o PREo T BeBsh Lot ERst AP RR PARREER 0 PR g due o

the hifRIQ 2#fotokienf Rt Feheshtiaginber ot ralshied bydRebiBteectsd Aaf-neoplastic
used to release a wide variety of anti-_neogplastic

agentfgenerally{gnayle vithche peartion efirempandstiesgitedn & hgent

N P> 2 R PROPAUS O SRR Pt QoM Y-
[5,6 79FWETH®§(3YWDODQQVL)(§ARB%@HB]FBZ DIH‘SHDR@@H—(BME]H\IDOLE

ik 8BchieETaEl FORSR S3r ETraicn i ¢hbRr B adepl

Bioorp ¢ & MEBRiHaEEHERR LY D6itlrs Y1685 BhE 32049 féhé PCT publication WO
wodi fication at the site of attachment of the 11nker L

00/646%) the pmtectccésml-mmgtlaenglesgmbadfmtthe patpnighatgtlease “super

neopj.ast i ses, t.he,sa cyt ot oxic
toxinFai bE B B aleR S8 eied Rt e iiato LRRrorpabBL Begprogp known.
These}c lbﬁ/@i ddxes BElebOtpaioxRle e Aidtussesi bl &) inGlorthexik Gisduge.
renoval of the hypoxic activator (Hyp). In either
[0052év ehite prpwéteg egtigepplastiergents egpbagteddo éaj@'ﬁ@ § Widgvariety of anti-
neoplFRSEENERs bRl o e RERAPL AR BV Cocbhfh ol k! ©
2004/ 087075 PCT/ US2004/ 009667 the hypoxic activat or
noiety, resulting in its renoval and the concomta

(0053 | BrgtéctegrAntirapentasticaigents maychayareduced dpgiciy Ig?gtgﬂiectsﬂ anti-
neopl itk G1aMEE &I B0 afigs 1'tcb%hﬁﬂtﬂll 9 QJ)rﬁz%}tb& UP\Q%‘ tmaybe much less
6 5 ﬁ: ess o0 Ri

Regar d the anti - op ast1 c agent
(at leastten@né dp ftaz)ona mdhmp}cﬁmldﬂess}toxm ‘Ohe redh@dstexmbyrdsh]& from a

t ect dAnt stic a s, in,one version t
modifidalioR it B sith g haEAReRr ik BT Srei g e St Attt of the
proteét@@atﬁﬂﬁéo‘p‘lb@ﬁ@ Lclééfté 1elca8@he sabhe éy@ot@xﬁ%@&ﬁ&heﬁ Rk usESikShe -

or reduces the gtotoxm activity o

Synthemﬂ of thedpighet fremehe penerationof nmcmge@ﬂlfeé cf@r toxigity y yemoval of
the hypox1c acﬁvgmp &—Pyp) 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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on the cytotoxic activity of the anti-neoplastic agent
to be released. Typically, the protected anti- c
woewpls®ri c agent will show at | east about 10 PCI/US1068809667
cytotoxic activity than the anti- neoplastic agent,
and may show up to about a mllion fold or nore or
the hylpes® aciivasdronoietyacdsiliing yn its famayabandghs canwontifast release or

cyto i c act of th ted ti.
generfline o 1 St itV o 7S plliel S eRios Bl PEPReUASLE agent
[0054‘] h aﬁeéaﬁﬁeﬁﬁf%e%h%e%?h‘sﬂé 50en N, sB18ctBdMFdriMRRPdra®d & or release
ent one exanple, for an anti-neoplastic agent

by they rotected Argboeaplastic aggnts, ireorsovarsepthedinker anddypexicapiévator
m01et8r o fcgaf:ﬁ d[tgg%%?an ﬁ&gﬂag{ll égegll gﬂtm% anggrt ﬂ@&s@;?'éﬁ duces the

cytotdid activag R Gftanti-rReplAkifc AREEC rTHiQﬁhasl{ing éﬁfé‘:ct pat et and may depend
include as anti-neoplastic agents, y_agent that

on the.gifiotysiciacvistokthe antiperplastic ae@n%b%felqaﬁpda el the m&tected

|
i VL ST RO R B85 GRS i) e an
neoplhstml agent| yndatapsholdbp tocabdlnoaiinillion G810 of nlotk; o lesscyantbxiv activity.
as a cytotoxic, agent t n t he ntj ? l.astic ent
Tn ong Persigen thF GUOUHHIS SIS, A iPEo SEje Fntt- AERPIAS FeAng iscabgut 100 fold

to abdut 9020bH Eo18 ﬁ%ﬁ Blherk cﬁ@t‘o’xw%ﬁﬂ th@ aRBRplaLad %éent As one

ypoXi ¢ condi tions. [0056] Possible Mechani sm of
examplet fooan efiti-Beqplatic edentvdtneiflsaalt i, hgentrssponding ICs of the
revi slgégageen used to form

protefled AL BRORGe SERRE ST L PUSOR0T Sedlficor  agent <,

[0055] NClntisHeR@rston, %@Roteetéu DidtPheopRRtc &i&ts&%ﬁ&[&ﬂ@ﬁ tifepat@finclude
et al., 1999, Bioorganic and Medicinal Letters 9:

as antbgeaplastig 3gynts Mhiany egent thai sembeilinkedite B hypexia aetivpiardea manner

that ﬁe‘fé Jo?e%?e %htlg‘%é élfi&c Af%é‘gthg@ég Qtzlgils? aﬁcﬁﬁ?o é‘&%@g iag?ur,’]céFOOO,OOO

nce I O0rgani ¢ an

fold, el ﬁyﬁfc&llﬁabolﬂ 400 to/abént P0)000-Todd, dgs mt:maigsmyltdwﬁc laperit liean the
A 2-Nl TRO M DAZQOLE, CARBAMATE PRODRUG

anti-nEgpIREHCREE: AT RVt Deppfastie: agen*rﬁaammwﬂ Kisen the Pypipeted

Anti- AR haenufa bR, M ORbEer AnD coePT,

MP. Hay et al., Bioorganic & Medicinal Chem stry

[005({1%@ %@%ﬂ%@&&]@?@%ﬂ@ﬁ Ay Z@Fia d z@zgr %lfz%‘%%%m%nl\htroumdamles

have pRVRASIEbeEN8IBIGE kdrth p@ﬂfug@ PorGBire putbhive hfti-daiRr ¥@sts, including a
?row déd. The nitrogen mistard was shown to be active

inhikitor (ssathaneferehge ar\@ﬂm et dle 1899, diiedrguniy ané Madéainal Letters 9:

2031+ %E}é'g%ﬁ)an d ng%%rfi( | ovxvlasf: ' %Xl%tgé,ur g\?é%a%c%' / gﬁﬁg Zgromndazole (see

the reférah @A ea%r gI. elwszzbbﬁnganC zf;@ﬂ Medzﬂznﬁﬁ‘iét@m\/&? 1174 pa 793 anBiiie
repair nechani bﬁlgﬂ]a The Protecte

agentAﬁl@scnh@bm the %N:LEB éZ@rL%@é%«ﬁMM@ EROBRUGIOFter
AMI ORI EHE PR ARV LI TRIVIA ORITUBNT -5 e ONYL)-

1,2~ Diﬂé’lﬂR(D-éV‘BBEBId’.[E}H‘iEOIﬂ (AMINO-SE@OMBWTM@) PORIUSE WITH

0 toth ant i ent t he
ADEB@’S@ f%l?aé%T é\ﬁtP Hey §t i lgorge%ip%g H@geg misfy d-eftprg,? (1999)
22379982 MAPETEpRhYGH WO 0868864, THe FEG®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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conbi nation of these attributes. Wthout being bound
by theory, these advantages of the protected
W@2HA8MoP| asti c agents can be better appreci ap€rusion$1009667
an under st andi.ng of the pharnacokinetics of
., hypoxi a- ctivate prodrugs generally and the protected
while ol pGyERiRly Jasasire ’a‘ﬁae“'rﬂ%e steihian ol imcellsai narmal DNA
repaiPRE¢HagihAr - [0058] I n one version, the protected
anti-neopl astic agent includes a ni troim dazol e as the
[005"ﬂy p&hé Brodestdd/Antbneoplistic egeritsidesotiled i, this patehiediffbiseora guch
converted to a free.radical, conta )
kol e SN0 2 G0N St nd bt il oieqds therality, gt the Bki-neoptastic
agentielehet Nthe agm@teEof tﬁe BRBhSBF ‘dh@‘hﬂg&uc ﬁ&i’v%l[di"% Jcb)é aﬁﬁlﬂegﬁyl fic agent
anot her noi et urther reduction of free ra
the betist ﬁl\déﬁffeﬁlplf@%brﬁl@l am:r@e eﬁmorfeﬂndn poe hmoemtmtor tmatety, or some

comt 7 RGB! 5 BAEE R L 950 bt G

protegtad enftt-nébpllz[sﬁb ﬁgaﬂi €dntbe b‘é@t&%p@i‘écﬁs@ed Wwih an GXdR§texdina oSBe
t he, production of superoxide in nornoxic tissues 1Is

pharigcokiggacs qfélyp@aea%vatmﬁveegmewély@ﬂéhq protepEgBgii-neoplastic
agmﬁgﬁ&&ﬁbgi g Fﬂéﬁkg?&?ntalnlng prodrugs can al so be
ar

actlvate oxygen tension by DT
[005&]| ahfmea&t—moanmoteaied laridgledastictagyatihdidds A HisifBddz0le as the

tributing to unwanted side effects. .
by oG BRI PG RARI S e TR AR Cp iRy CavBREbo A fée radical

contaﬁhx%‘x'nﬁieﬁaw a §jfcg@hr8f‘nte ?"%’6 réffublls HARE 'iﬂtfo%lﬁfaz@fe N SptSifiately
ant1-nedpl-astic agent, however, one can
covalentht teund o anasherebieiy furthenpilesionof dyeline mbiat] fonnbﬁl ns
han. o hypoxi a-acti v noi ety to reduce or
nivoiffdiGple A28 1€} dn R PRE EpRLDER. [pmoier i ditesepis ppyeen, the
free ridick) dedoys \illlﬂ?@ijbgen kA fdrMSup@8Lide hnd fRlRGE Hitroimidazole. Superox1de
anti - neoE‘@astl c agents in_ which the hypoxic activator
is a cytgtoxing pe thsimipdngion ef suprroxideinupunerie tissuedis beleved to lead to
unwafieh k¥eted.under  hypoxic conditions through the nitro
group berng reduced to a hydroxylam ne or an amn ne

[0059\]\/I t @emmm mmmtole&bﬂﬁﬁﬁlg(ﬁroﬂﬂmgs par dlkobe adtivhiee regardless of the
t he hypOX|c activator, is attached.

OXygeFﬁF%“%ib*PX bitfim Igphopseueh ran lspbiaractinationdn mermeyis eells, thus
contrl%ﬁﬂ?g“ﬁ mﬂah{eﬁlégﬁtetﬂ%@ts %ﬁﬁﬁtlnsﬁ{b?%xfc a!efféf{ifoﬁtpﬁﬁ (reate

et her |inkage ween t ypoxi ¢ act 1 vat or an
Slgmﬁ@mldﬁjéfectsfwﬂhe papicolpeprotdted ranti-meoplabticsigent, agwe\ter, one can

N A T W D R

mmetfy% redudd S @mhifste 3GH sieRIcASt i ¢ agent  containing a
troi m dazol e as the hypoxic activator, reduction of

[0060ﬂ h e%%@t)heengalmumd &Y dreoyy, [in theSawdLIP0KL1e8 2Q7-Beoplastic agents in

whict i RO LeRRRE R i BisREAE Ine BBl Pl e e

hypoxde edliticgs dhtpuglethd nitd grotgbeiag eeduaéd torlfdrdRildthik by an #Rine
al cohol mhen the hypoxic activator is attached to an

with copgRupitagit Eﬁsveh?dlﬁ’FtlQS’é?fﬁ@e peleauley whirbghg hyndxic activator is
aﬁach%@.lflﬁ%&ﬂ/aﬁ&hﬁag ?se Wnsiré )@e’%ﬁb\%{ﬁ stgféérn% Aftﬁéug%stﬁe scheme

rom one versi o
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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NO2 N Hoxia 2 yp NHOHN N/ 11 Drug N ODrug H NHCH
N+ HB N Drug H Hypexle Activators [0061] Generally

W0 b@4logpoxi ¢ activator can be any group that i|iBCTHRRDY/E@9667
of releasing the anti-neoplastic agent or a nodified

version of the anti-neoplastic agent upon hypoxic
release atlgest indiielbyf an Adehyglp wshier thedyiposic eetivater is pldached to arpcgtabgroup
LC ' . [ t hat,. 1.S.:
RIS s YAURNy 2 PR D oe SERARIS, Mgt o an
ether @GP, Withoht By Baind-byaheraghe folloaganichenpo Prasests a eohanism for
of the hypoxic_activator, under hypoxic conditions but
release fam QSSSTHIR Of & BYRORKACE¥et ant i al | y any
ant,i - neopl astic agent or a nodified version of the
antji - neopl asti ¢ agent under noranic condi ti ons.

NOQ\&%OGZ] Exanpl es oHypyyiexi c act%va ors include but are
ot Wi ni A s
itr

nted to noieties ba Nel ectron deficient
enzynes, el ectrem deMNwciBnt N enzoi c acid
] s, nibroazol es, nitrojm dlazg esh \F
t r oox&xaql

ni tr ot hi ophen®syg ni t r ot hi azol e es,
nitrofurans, and nitropyrroles Mwhere each df4 hese
cl asses of npoieties may be substituted or
unsubstituted. In one version, the hypoxic activator
IS substituted nitroi mdazole. In one version, the
hypoxi ¢ activator is {substituted nitrobenzene. One of
skill in the art will junderst#&nd how to substitute
these and ot hefNH i ups to provide a redox
pot enttat®or the range”capahie of
under goi ng reductio poxi c condi?*pmg
described in this p For Hexanpl e, and as
described in nore detail below, one version of the
hypoxic_actjivator is a nitroimdazole that may be
subst i Hypegcvicfinaiarsiari ety of groups. In further .
[0061¢ X aenesally thibypdxieopdivaer cdnbeaanyigoyshatis4rpdlogiyeleasing the

- PCT/ US2004/ 009664, 1 hi I et e .
e R T T
reductione bfitle RgpdXid adivhatori A dredvekdonribk hyboxic acbiabudiya group that is

am ne groups tq achi eve the desired range r edox

f :
capablsrfaiepsing theantimseplasticagshiare, mediledyerFigp pf ?lm agtirpsoRlastic
agent&?é{n fe%ﬂbﬁcfnﬁo i ﬁgﬁ@o&ﬁg écﬁ@'fztg; unc%%j REDESD ML BNt Mgk dogs not

oup 1 nc ut not 'rmted to cyano, carboxam de,
release GEstandinlly 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,
nitroimidazoles, nitrothiophenes, nitrothiazoles, 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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sul fonam de groups to achieve the desired range of

redox potential. Generally, on of skill in the art
wawdol/ogmoder st and how to turn the redox potentiBCT/U82084/009667

hypoxi ¢ activator by substituting electron

I donatin roups, .or sone
i O U S G SR kb et Rk e,
1nclu61hg BOOnR ligfitet 96 mettyd Qf ﬁ%&h@ﬁ of &Hgﬁ g%tfjﬁ téé%éﬁé@% Qﬂ%desued range

ul fone, sulfonam'de, car oxam

of re tenggld Ipﬁgoth@mmmpm, dmm‘etbpym&e neicty mey tequ&d subssitutipn of

electﬁ%k&qﬁldg%ﬁgg ?{0%9 11){“&1641 [ B n%?rggiﬁtg# Eoﬁ Sach Xg Q_q%eé(ﬁl? 3.8ad -

sulfotmnpid goups to achteds tmsﬁmaﬁgé @Md&l 5&&&% %ﬁé?&ﬁy”“@h%@ skill in

0 0063] In the case that the hypoxic activator
the ar? §Vl]§ﬁ'|‘ﬁeﬁ[t@dfﬁ%m1@ the ﬁecbﬁ@ote@fléll Qf 12 hypexih peiivetar by substituting

o B AETRR e s b e o

Asa Ianﬂlauhngmanqﬂe tshengwlaﬂmmﬂh‘drawﬁfg%ouﬂs%uémﬁ dyfd isione,
gﬂigg or. antj-neoplastic agent. |In another version thé
[

sulforfrmydseicarbgramifiss of(Tagnasthe Usedapd e negx poteutial maba(bﬁ)fme tuned
bopd es .the

sl RS R RO

methylene Spage ibeigvegn thehypoxianttivateamldalid ittong@hsitron b@t@ﬁﬁﬂmh@ group.

Il

[0063%2 % tﬁ% )S/qlﬂca) gbaghu t}&goggb %Xtﬁyaggxeg é}ﬁ&mactgia%&holg@spge vgr%mn e hypoxic
actwascﬁ»llﬁgt}@cfoﬁﬁlgm an Cl1-C6 al kyl, or Cl1-C6 al koxy, where

the al kyl or alkoxy is optlonally substituted with

one or nore petefrdatom centaining groups; and R4 is

sel ected 17 004/ 0870, PCT/ US2004/ 009667 from -H,

C1-C6 al kyl, koxy, where the al kyl or

al koxy is o Supstituted wth one or nore

het er oat om cont ai ni S. 0067] I'n one version of

t he above hypoxic ors ?! & 1l), R2 is hydrogen;

R3 is -H or

4

@
[0064]  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

H R1

%

ey
[0065] where the wavy bond indicates the position of attachment of the hypoxic activator
to the linking group or anti-neoplastic agent.
[0066] In one version of the above hypoxic activators (I & II), Ry is hydrogen; Rjis-H or
Ci-Cs alkyl; R; is selected from an C;-Cg alkyl, or C;-Cs alkoxy, where the alkyl or alkoxy is

optionally substituted with one or more heteroatom-containing groups; and Ry is selected
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Cl-C6 alkyl; RL is C1-C6 al kyl, where the alkyl is
optionally substituted with one or nore

whedoeg@mrodm cont ai ni ng groups; and R4 is sel ece@USI0041009667
-H, or Cl1-C6 al kyl, where the alkyl is optionally
substituted with one or nore heteroatom containing

from gl S alkplo 68 1-Ca aberyvdrese Bie aleyl onalkaginiseptopailyi substituted
: ' I . ' drogen; R3 is -H or
m&%%d@éﬁ%?&éﬁeﬁdatd%a-c@tmnﬁ% %i re egch i ndependently -H,
[0067r Iﬁ]mfé@eadldxrybf thehlesve Hybexia |aktyh\?at0rs (I &5 RpRIHydirogen; R; is -H or
titut W one o re hetergatom contai hi ng
Cr- C@ﬁldgﬁ E eff 15ce %1%.‘% Pgpse %5&}% Ppﬁ@‘:aﬁ@ pubstigted with one or more
heter&’ﬂblﬁ%ﬁﬁfmngc' %ﬂofujg%: d Rﬁtlsegelec | L Eor SU Eﬁ-{ where the alkyl is

fonic aci oni'c aC| ester’, suludg
optlosallyfstuhmtwdé vw‘dmrie@xyﬂorehetenodtonc amltlamyigl grmqntsn d salt,

006 B S B LR R, B e o -
C- C&ﬁkﬁoéﬂd R farRCR fare eaHIANehGerfl§ Ijl 8ACT-Cq ﬁﬁ(&? rWhe?enﬂhg Qlkyl is

}; keto, am no, halo, and cyano; preferably
Optlomlbfrsa stituted writhronetol inwsire hcthnoewnhmr}tammgkgymsusdeetcd from

{ {
hyriE S il M S e R RO bt SREE it Sfonic acia
ester Is&lfémﬁmﬂé/ G0 PGRIMidE, Rk ylidlacid) Q;atb%k?lh@:ﬁbld E4t, eSer, amide ,
en R3is -H or Cl Co6 alk | and Rl and R4 aré

aldehéé%rke ﬁ@m@eh@emnd;ﬁyaw mrefe:@bkzdlyalrwll e@rer,cthmi:ahlamb@w
carbogcﬂﬁ‘c Qéléf%larb%& fi‘é Lﬁggf%’alp %Et cieI %ﬁ@hbr% k%t& ?ﬁg&:’ Bglg ﬂdtcglano
0 rom et Ner

‘mor e roups sélec e
prefe(abl‘ﬂl—]g)d,roxyd),rmher,svhhﬂs tthiokithed caﬂbbmdldacNRZQﬂﬂ))xyhc acid salt ester, amide ,
di - substi t ut cyclic C

aldehyfiqe e Rpimato, Eilos %1151268@99 af%w% e oy Rﬂﬂvtﬁpélé%t&llﬁwt hydrogen.
[0069TO" Hﬂﬁlel WRsiod, é% hdr 1%21% gﬁbggg-cf %&g?)angﬁrﬁgg@m% each

car oxy i c aci

1ndep@ndmtl[fflzyl H, ﬁ’of@-ﬁl@ﬂ@t CiWisetkoay the allyl GONKRBMeing optionally

s BB P L LA R R P -
0. 2
N e R e

imidapohib i selkojipRzo L. morhobnedbiol (S5 tmoeav@msa? Adetrazole,

R e

CONHRF%mmsﬁma@@lawmm% R, mmes«fea&hawm-a—oyw")
mono?sltjgldogté;ny | y(gn?%:gq% w ( ]NS 2ph IQZ%)«I({§ . g\lj(;&nrégtteg amide

'NRE%S;(??%] Og)N -< Hﬁ%ﬁgﬁd@? %«%—W;—Rzgqgono -substituted N-
connecﬁ(d:s@fﬁmmﬂéai’l)l S&@)BR@O), &2 dhstianta] RRBnarceed sulfonarmde (-

e OB O 8oy
ORI S, oyt DA S

phosr&bnwyr(pé’éx@)ioéﬁn)s plmsph@te (@P(EEO)(QR °R2, and Shlf@mgém( SF'ED)zNHz,

SR TR AR O A Rty sld rom

a Ci- muzﬁcg%@ﬁ m%%r@%t&g&%%@ﬁﬁ&% C38CH¥kyl ghoupy myérably a C1-Cs
n- buty ntyl, t ycl ohexyl, cycl opentyl,

alkyl groyp; gl W@lpﬁ]e proyieg that Rels not hydrogen

[0070] In one version of the above hypoxic activators (I & II), R, is hydrogen; Rjis-H or
C1-G; alkyl; and R; and R4 are each independently an -H or alkyl selected from methyl,
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al kyl is optionally substituted with one or nore
het er oat om cont ai ni ng groups; with the proviso that
w8103 hydrogen. [0071] I n one version of PCEUSIHOVEI667
hypOXIC activators (I &11), R2is hydrogen; R3 is -H
d Rl _and R4 are each |ndependentl

ety Fpigyl C%thls% PERY e DR YRS ERT CYElORSANYL, ahdl 5pBiepY), where the
alkyl s ?ﬂoﬁhlly Mﬁﬁtﬂﬁeﬁlm‘cﬂ or@’&r%crre E¥ et RREX ¥bntalnt rf% @8&1@* With the

i SO ropg where the kyl "I's “optiona
PrOVISQJ'@@th stnet wrogﬁnone or nor e het eroat om cont ai ni ng
froom drox

o0, S, S NSt vt 0L g o -1

Cl-CﬁalkfleﬁthRﬁ&id% &8 lei&nmaeﬁ&ﬂde!nﬂﬁi @falkfl%fe@t’é@ Qi‘oﬁix‘?methyl ethyl,
sul fonam de, carboxylic ‘acid, ‘carboxylic acid

n-propyly BrbutydrA-peatyl, t-buty nyfd@hewatcmclomntyioandmluppsdnwhere the alkyl is

abl dr th Lhiol thio
* opuof BN RAEA A PR B e e G o
hydroxiyt] eﬂyedohlok anoethammmc RatkR sulzmdd@ YaHéne, swidnic 4dM® sulfonic acid
provisq. that Rl is not 00721 I n one version

hy dro
ester, gpletaniy, S Eonaids carbguyiaandrs carbokyle aciq saltResters amide ,
hQge I are

SO 50 g R b P B
carboey]hg/dtc,ld r@arbpxyipy;ic;ld salt) H:lttyd amgder; eldelildo, }ked@\g/lmﬁmino {1?]10 and cyano;

e G ntyl, and isopropy ere the
Wlth%i?w” éﬁat&iﬂ%/%tgg’ &Bbstituted with one or nore
[00721&2&{&@%@&9&%& MBI h HIpOUP g tﬁr%‘:d?& Ie&' r].@@s%}r@ﬁg% Rais -Hor

, amno (-N osu stltu
Ci- CxﬂlkﬂumRm anddth aamzn'b 1(1dd}dﬂ2@ﬂ2)H or alkg'l sededBid fiom methyl, ethyl, n-

o G A ope S Bl D S s o

optiogAlyzastitited aethbné oSk het&%&i@hl-&(m g 3lo Rfé Q218&ed from ether (-
nmono- substituted am ge \

20{ - CON Ll! : 122
OR™ Hpminss NHe) BongmibmiingtemnmpIRIR H)Ml@@h&té@tﬁédmam @SR{'R?)

o B PR SRR i

(SR2°}[ iR bR Sy 2eiBZAIOON) caaten e@@cdR’é’ |ahﬁﬂ!éi(ICdﬁ\IH2) mono-

Subst@n%\"?f'z SN R i bpaiy oL e (CondR B%%T?r@gépeﬂed amide (-

M‘l@@?hﬁﬁo sabiae N—%ﬂéﬁ%%?( %ORZO) disubstituted

sul phoxy onate (

N—CO@@N@% amyde (@@@“@%ﬁz@h Jhémmctﬁ(su@)ﬁihlde SINEBRBFaENSR™),

mono( %it%fmﬁzg% é{lcﬁ %%1&?@ ( b&%) -(S@;@gqgﬁ)o tA}ﬂ,}gstltuted N-connected

sulforﬁll:ﬂlﬂé) %%ﬁgéof@%}\%l hox§&25?t(3yﬂ?§lsu%ﬂ{onate (S(=0),0R%),

sulphw SR gnlslme (3= OHymulphinate (SGQ)RRA), gniphinyl 5(=0)R™),

A T M S

-S(—oygl\IHRZ‘n of -S{y ) DTSR, 8éhéd] RI TR Ingmae® at@md@genaaﬁlyaiéméﬁd from
(I &11), R2is hydrogen; R3 is -

%ﬁﬂ I C actlvators
aCy- 2R, & Crrfzo hefpracyelic gronmmar aCo-Conat] Zioupaeaitcably §’C1‘C6
alkyl S8LEC & SEH propyl, or n-butyl,

by 51% ﬁ @E hIfe g(g%:ll ongtlyllk'y S%@ﬁdfr?%tnéd by a heteroatom
[0073]: 0 rinama wetglogrodi tie, abpae hymuxicadtiyaters (I NI R, JE Bydrogen; Rs is -H or

I id d . 19

Ci-GC5 %ﬁ(r ﬁ Iil angl %4 aregera(c)}llJ ?ndegénd%rrl]tlya gglec%edg frgrgenethyl, 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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WO 2004/ 087075 PCT/ US2004/ 009667 [0074] In one
versi on of the above hypoxic activators (I & I1), R2
wo goohggiioapen and RL and R3 are any of the verBCDIS2004/009667
described above and R4 is Cl1-C3 al kyl optionally
WOWQ tltuted Wi a heteroatom containin

9
) A W TIgn G Ao TyPBLIS Sehssard BT e digiesupnd R, and
e 0
R; ar@ %;ggtl‘ the g(bsxgﬁr}g tEl%lrdgbec{ ;9%%? ]a.sxd Re B, &%515#1 %Lu%alﬁ};s%@%eﬁ with a
heter@@om can@irRdg gnep,qmutculanlye;nemdam trtoyp atcb_ﬂioxyllib idpioup, diran
n- butyl, each optionally substituted by a heteroatom
%gﬁPﬁlnlng group, particularly an amne group a
[0073]ar P ve@m@&bfﬂthe am hy95x1@ Qctnaa'fﬁrg &fI R s Q{(}Z@é 1} Fr)ld R;,Rs,

one version of the above hypoxic a
and IRparg @aﬁymdq@edentmthyé n-prpgylo gen-butyl @eleapmﬂayy sutthtuted bya
yl | acet or et 0 u
heterfB b eona i oty Sefictiar ratrtiy bntaR Shbaigegtgon) o an
amid€ grfolapxyl i ¢ acid group, or an am de group, and R4 is
hydrogen or Cl-C3 al kyl. [0077] In one version of the
[0076]h olreoneyysesionotibe pmmedmoxw a@watc)rs (r& II)sRm,sdwd@em, Rads

d
hydrdén ﬁppétgtqa Q{l 6?&3@ %é@rfylaceé of eggri ﬁxy %‘JBPVI’ or irhutyl, each
optlomqnyl subalthtytd S\Uihsinl dmibhe growptdlcaabb@ﬂﬁb REIdPOM) or &1 amide group, and
6 @Daﬁ gr oup, or an am de group, and R4 is
R4mﬁ¥% I I'n one yer5|on of the above hypoxi c
[0077CL InV(ﬁfeCVe%léﬂ oféhé hdove Lﬁ%})}b c BURA96 Q@ Riig %%ﬂrogt:ﬁﬂﬁg is

group bearing steric erance an
hydrogae hr Cn€le iyl éht#; methisil, cmnetl@illa({?te &l lethly], neprbpynad -utyl, each
th one or nore heteroaton containi ng
optio Gkt E il hablic Houb e ionfia Py Homer s g, and
Ryis B #@L and R4 are each i ndependently -H or Cl-C6
al k optionally substituted with one or nore
[0078) ot by egtvsFaienonfithe abqvg h@‘p@up gctmator@ ﬁ& B Ri ishydiagen, R, is an

alkyl E?/ glé %%%ghe%{?né l%lzﬁg t3 Ztﬁ’%%/ ar%%;{c h 691%1pf31§‘}ie%{1y ﬁaortb 1-Cs

alkyl,s;tphehaltylﬂubstltWeﬂ th@lrtﬁle@E‘ B¢ Eetbl%bﬁ)hﬂ@&ﬁﬂhﬁfg &3l MYone version,
[0079 I n _aqne verS|on of the above poxi ¢

Rois Bl By & oyt ). pad Ras cophintepend @tantl O G
oo 85 SUERR B858ROV B0 By A B B, HLOR %
hydrolgen, &laanwmymamw anidnR; gmdURs areleaclpindepedidentynH &1C,-CRalkyl,

" 4@ tﬁ%e aq¥ t he verS|ons descri bed above and R2
op 101? Y S tF%W OHe Béﬁxppq eterogg{rytpontqgg,lgg (gffg;qu
[0079Ty0ﬂnQ91@ Riedsion otfthd ME Apydxic AilvaRRl (1R08 R, ,%&g%ﬂwtafedany of

wi th one or nore heteroat om contal hi ng
the V%s;o@cdeé@nbed@hpmwdd?w seleqtexbfromt B @i C,. ddhk}d,eltﬁmenally substituted

with o%lé: F?lﬂ)rg h&Rio8 {o&?sog):tear%élg %{?%WEU r{j&?ee qlglgh%m%c ancf i{a, are any of

sul tont ¢ acl

the vegsiieyériledabbeh andaRPRXVHLi hetBEl -peﬁ@l tt-’bu%ﬁtfyﬂoh@ﬂ}l de ,
al dehydo, keto, anino, hal o, and cyano; preferab
cyclopgpéifl o3yisopreyell ontienally, substiuitedtwidh Onet:QIrlM‘ﬁ Memaanwpntalmng

groupg ?nél?«%éﬁ’ ﬁg@oﬁfdggxdﬁ%tﬁer, &fol?ﬁﬂoeﬁ)@r qSlellﬂmC es er éﬁi‘f%mcfé su?fone

sulfonic acid, sulfonic acid ester, sulfenamide, sulfonamide, carboxylic acid, carboxylic acid

amid

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. In one version, Ry, Rz, and Ry are any of the versions described above and R, is H,
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cyano. In one version, Rl , R3, and R4 are any of the
ver sions descri bed above and R2 is H, 20 WO
wWQ2MIIB7O75 PCT/ US2004/ 009667 Cl1-C6 al kyl orP@QLuE®04/009667
al koxy, the al kyl or al koxy being optionally
nore groups selected from

Cr- Cé%ﬁ%i]tr &E‘f tcﬁxz@ﬂxya Fh%r?ikyg orptxpxy hone oRtitRelly @uhs@alt%dmb one or
ore%rb‘{gsggéi)egzlted ﬂ‘onﬁé’cﬁ&tr#éﬂm? G B Q:NI—%) '}% A titufedd Qnlifto ?)NRZOH)

| am n dazol Yl= er azin

di-subssitpted kinine, (-NRI ) cyshy C1s b]ktykanhm, im{daRaR), Cltsalkyhﬂpérﬁzmyl

morsEERRS oS 55 o SR R D08 et

COORPYLide w@qiﬂgmr@ﬁo(sub&m&ﬁi%@x -CONERAY e&a&@déuﬁl"t@d?mde (-

mono- substi tut ed N-connected am

(S coopuryd
CON RDlsc ogpes@;d #pidy (NLsGERFRU), eebr-sbsiituter i cantiedied amide (-

b AL AT T CE LT R —

sulfosathikle (AHE$(=0)NRFS Im oS- St%ﬁmmncoﬂrh&t&%hlfbhﬂlﬁ% (-NHR?!-
Qn nect ed sulfonam de (-NR21R22- S(=

S<—05§13p haligb %ﬁm@(ﬂ\byczrmqyted%hfwéﬁ ENRYR szeamgz") sulphoxy (-

SO a{e‘@‘@?@ﬁéﬁ%‘f) %&f%@%@ S A

sulph{r@R( (SCFOYIR2), sulphinypisEtO)RY prlG@h()m@X@P(—@)ﬂngz) phosphate

(OPC éi(b%?%é%‘ﬁmaﬂﬁ?ﬁ QR oSO SR RS0 05 S-O)NRYR),

wheré R@FE‘ Réln Qledlk¥%§§id€§é @6nd é%fec?ed%r% %@Alk@%{%@a ®3-Cao

&20 het erocyclic gr or a
heter@%heg@mpwraa CtCeoaryl gegup, grefmpbly[aaolsog alkyl gtdupof t he

1008617 Hat B R <o ok PRl Somtieciutes Gk and Ra

the hétBroamnadubytituemt QuRnYy1 i |gfbt@ﬁﬁaW1ﬁro%b QBrskRf Kbt th@ b@cﬁ?@smon of the
position of the alkyl group. For exanple, but no

alkyl|grqyp; Forpxampley butey hrretn% 5t may bd svirstifuterbwith myetlatxy tahhe beta
0 -(CH2) - CH2-O- CH3. [0081] In the
posmggtgfé‘gw @ﬁ%%pom % activator is a nitroinidazole,
[0081]n Bnthe bese the tiss lypokivenctiatpois iaditbsitnidabR] ina@dtHeh Qersion the
h formul a R2 Rsf/Rl N N2 N (IIl) R4 [0082] where the
yp“ﬁﬁ@?“@&ﬁ@a?H@|8§F€§ the position of attachment of the
hypoxi c activatogr, to the linking group or
anti - neopl asfec gent . nlﬂrﬁanot her version the hypoxic
activator has a

NO,
N /

()
R4

[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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21 WD 2004/087075 PCT/ US2004/009667 HHR N1 NO2
N (IV) R4 [0083] where the wavy bond indicates the
w@ominsmms of attachnment of the hypoxic activatPCT/USI04/009667
the linking group or anti-neoplastic agent. [0084] In
one version of the above hypoxic activators (Il &
V), R2 is hydrogen; R3 ig -H or Cl-C6 alkyl; Rl is
sel ected from el ectrcyﬁ wi t hdrawi ng group, Cl-C6
al kyl, or Cl- | kox where the al kyl or al koxy is
optionally sUubstit {th one or nore heteroatom
cont ai ni ng groups; i @Iﬁect ed froman el ectron
wi t hdrawi ng group, -C6 al kyl, or d-C6 al koxy,
where the al kyl or a y is optionally substituted
with one or nore hetergato To9nt ai ni ng groups. In one
versi on of the hypoxic tivator described in this
paragraph, at least one of Rl and R4 is an el ectron
[0083)i twammhm@g@rma.indi&aaﬁh%;asiﬁ&epmﬁfaamﬁemwf thE By RIXY £etivator
g oxic activators (lIl IV), R2 is hydrogen; R3is -H
to the, ¥R‘§¥-@8‘1%PWU,'HGRRMW§ a€pkcted from an el ectron
it ' - t kyl i.s .
OO e Rt HPaRE BBl AT, W s ' s -1
or Criiatadrybak nimselectedifromran efgotop svithdraviig gicup, SeCealkel of CouD,

an glectron w thdrawi ng group, -H or Cl-C6 al kyl,
ko tefes® gy RIKPE BRBRAAR SPbstitied oY ar mam b vestora-

TR i SN0
conaEy LS IAPRCI SROLASTE OEUEP R  SLELAT, Oy o
C1-Col adlepsy, wheredlie abkylamdlkRdy isopgionallyesitbstitted wittdomsermgore

086] 1 n qne version.gf the above hypoxic_ . .
hetero%écﬁxlw\%g? a Sng( 4rﬂlps&ci11 We vezsion gf Cpryaa}élﬁ ;ac%atqr)gégzqqlbeg dn this
paragfaph G ledskitle; of R1ChnB R AR An BikcBbE m@mefawgg%ﬁﬁdent ly an

el ectron wi thdrawi ng group, -H, or 6 al kyl; where
[0085] 1y elngmgersion of Siag ahexe gyp@m@,thamwﬂ\& 1Y), Baés yrdrageme Rs is -H

| i N lected fro dr.oxyl
or Cr SRR ATLAO Pl A el BRI SRR B’ QT s IR where the
alkyl muiptiondly ssbétftand evithaing or 1thé Beteoamei-Eorgih@E groups; and Ry is

sul.f onam de, sul f.onam de, carboxylic_acid, carboxylic
select%cﬂ:ra

m g glectrop sidyiravdng group, A1 g€y o, alldrwhera therdkyl is optionally
substiftAPwitRBfe Sﬁ’lﬁ%;lle%@it&ﬁ%gbéiﬂg%$ %%é % Tnhl rsisongQhe hypoxic

_ thioether, carboxylic aci i'C aci
activagog idescribadriridis, pazd grimthy etd cask ehoof RirembR4 liwarosleaoa withdrawing
oupCYano; preferably hydroxyl, ether, thiol, thioether,
EOWPar boxylic acid, carboxylic acid salt, ester,

[0086] In one version of the above hypoxic activators (III & IV), Ry is hydrogen; Rs is -H

or C;-Cs alkyl; and R and Ry are each independently an electron withdrawing group, -H, or
Ci-Cs alkyl; where the alkyl is 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 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 where the electron withdrawing group is
selected from halo, cyano (-CN), haloalkyl, carboxamide, nitro, aldehydo (-CHO), keto (-
COR™), alkenyl, alkynyl, quaternary amino (-N"RR*'R?), ester (-COOR2?), amide (-
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am de , al dehydo, keto, am no, halo, and cyano; and
where the electron withdrawing group is selected from

whad0e/08y8Nn0 (- CN), hal oal kyl, carboxam de, niPECDUS2004/009667
al dehydo (-CHO), keto (- C(R20) al kenyl , al kynyl ,

SNt RN T I L e

0
S A SO A oo
R™), disnbstitutpd N-canmeeted\arisie (R BB “eS6=0d,-R*INIR2 dniEcte@)sul fonamide (-

SR ot GR  R] NRPRE R Bne e YR 1810

disubblitdte8(N-ChrreBRQ sul foRAEdS Qﬂﬂ‘kﬁt d _
= sul f onami de - NHR21- S( = ﬁ Og%-su St i {)&g(gcg S(=0).0H),

sulphgpaie (HEEDZR s ) srlphensil —QL) 1 raa@ -S@@ﬂ@)rﬁdER‘ZSO—O)zNHz

S(—Ozzﬁfg%ugﬁéf (Sgﬁg)ﬁgl%gg&, Wher lq]?hﬁ[?abaﬁlél d ér @%@%égﬂmelected from

a C1-6{ aly bl b, C10C0hS(ersdy ANREb 1,2 a @gh@{o%ﬁi%@e CgQgﬂe,feraﬂgi a C1-Cg

R22 are |ndependently selected from a C
alkyl groppwith thespreyigo Hat By ésces V@rog%dg ong weﬁlmfcdz@hmm activator

describe® #Pthi f&%ﬁﬂp laIV 1efst Ghe Ep%l %& k4 i 519 YRstrolf \Rnhhcfor%vnélg Foup.

provi so not n one ver si
[0087ﬂy phlxone vacdion/aff the aba:{&eéqu))he dctw’atdrh (81 RAVIRAP Rydrdgen; R;is-H

| d n, el.ectron V\/lthdravvln
or Clg(f o@ﬁl 837'? Rhooh ifeppipionty an ﬁ’@%%whﬁw&g group, H, C;-
Cs al I |
6 %‘Ibt E?—t% aﬁko?dl the 81K Véapnallag(a" bg;l{gy(gh &fggt h (SHe or more
groups Iséléﬁﬁd) ﬁom ch@'r(&QRng ariouONH), n@ho- ﬁstahtesilarmmo QHR&%—I) di-

T A L TR -

morpbdlfnbt thﬁol@«ﬁ@) thiGethe? O(SR*NR)razd1® r&:@rb‘é)bégﬁé aél&'( @Q)@H] BQer (-

substit ut ed amno% Cyclic

COOREN G CONHR, b BBl e (AR DS, isultited agtide (-
COnggr )‘?’g clﬁfgneggc{ai dﬁ?}kld@%z’-cg@t) )?%10618 %%?ﬁtb%me ecgecf amide (-

NHRT-CIemhiR™), dnnmmnéxmdoumﬂemﬂe ((Ixﬂeﬂm“meb) -R*), N-connected

B ool b bR S i e
SCObR I R A G NE%?&l}lemgd StREhinlddt edCORREs] GEAT oy (-

N- connect

1R22-S(=0) 2 R%
S(—OIZO@WM@@(SQ’@)20 m@u@bﬂill(S(ﬂ@dR% colphyt(8¢-O)OH),

o SR I PR, S BB o

(0P(ﬂ9t®n%9w dird salfamaw S f@rj Kb n@tﬁo NERD,26R3B0),NR*RD),
sulophgnyl  (,S(=0) 2R20) ]ghox =Q O+), sul’phi nat
wherg RS 429? agq}némngwnﬂc/se OpikEOm a @h&pﬂ«yﬂwgmnp, a C3-Cyo

heterJch'?q oé)gm a) ' é%-ﬂ %E(él%, P%fg?%s"bé %&%Olﬂﬁrl group where the

electrerB(vithlANRR1 A is selvbred €ronhalo, %&n%g RedoAkd, carboxam1de
sel ectgd froma i<yl group

depend Y,
nitro, é@ '@% ﬁﬁp&@gyem@ g %lﬁﬁlylmlk}alywu@zmaay wnlr@r(cm{z"RZ‘R”
t éb?dﬁ b be
ester (9@ ? AR é%%lg:ﬁlz)g seFec%sq%&F(} é}(ﬁf e éBﬁHI@ 31(suléﬁ|§uted
am1dd(e(E@NlRl%SR ) Nacdnogaed aleide (-NH,-C(=0)- RZO) mono- substltuted N-connected
amide (-NHR*-C(=0)-R?"), disubstituted N-connected amide (-NR*R?2-§(=0),-R?), N-
connected sulfonamide (-NH,-S(=0),-R*®), mono-substituted N-connected sulfonamide (-

NHR*'-$(=0),-R*), disubstituted N-connected sulfonamide (-NR*'RZ-S(=0),-R?),
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nitro, aldehydo (-CHO, keto (-COR20), alkenyl,
al kynyl, quaternary am no (-N+R20R21R22), ester

W@ 200000 , ami de (- CONH2), nono-substituted aP@TES2004/009667
(- CONHR20), disubstituted am de (-CONR21R22),

' - - C(=0)y- R20) , tituted
ST i NSRG4 i
=) ) = , R ed
(56 E?I fonggnq:%zg NI—Q S(= éﬂ i%ﬁmﬁm %‘%o@bsu% L
indeprndesilii seleetad meabﬁafﬁsd vl groupglmﬂs-Sﬁo:l@)eZed?ZDQ group, or a C3-Cyo

aryl #bﬁgg%%% C%N;C %Ec@f grtoglg \S)%lﬂfé n%;’ncﬁ%spdl;%t Rj is not hydrogen. In one

versuﬂﬁa'ﬂ th’&liﬂﬂ%&fbﬁ‘f}ﬁtzr désatiPétOmthik % ﬁoifbleasﬁéﬂma&ﬁl R4 is an
S(=0) 20R20), sul phonyl (S(=0 2 , and sul fonamd
electreng(lﬂ@azwgrous 21, or -S( O)2NR21R22) V\,here R20

[008552 C&j %%GF%%T %tﬁ% zalgov%lﬂ &x %F\%g flglf:%ﬁ\/? ZQIF & ofgegpg rgg is-H-

or C @3- A120; arﬂrBlll and Ry s edeh eingeliontly #aleldefron MadHdr84iap Bioup, -H or
proviso that Rl _is not hydrogen. In one

el 5 Hompmetiy. ﬁwl@sm%yéﬂ buiyb - Reatr i, exslalions),
cYcloBéHtﬁlg &ﬁpﬁ%ﬁgﬂ' WAk [tlgen%léfl is E}Ltl(ﬂﬂﬂ &%Skl&t%ltﬁ ﬁﬁg S 20re

dr aw roup one Version OVE
heter¢aproscontabing grau}m; svh(etel the &etivdn wiﬁdmmﬂgygibqgﬁrsele%d fi®m halo,

I.k d Rl d R
cyanq GNS oy 2t ainidEt Wi, BTGP 4 A G fpCORE kenyl,
AR 2 2 tyl
o ik A PR s Ui oty
Substmstyb amisipl :CQINERE): distibstiged dngide (ORI RS Niestidctedethide (-

t
T T KT RN TN
N-corneard mmNRHRPbs{ﬂmgxz%aNQ@mm,MMh&ﬁﬂe (NHLRYED,-R?),
((’fﬁgHO keto (-CORa0Q), alken quaternary
monogybRGied N Fomret RO e NSO Sidibgiens Lyoncoted
sulfoBfige (?&%@S{Rg% R”?\f& 1620} ordl flﬂ&% a5 8%),0R2),
sulthlrjﬂ (s1(==eo»R @nd st%GS(#%NHé,NSﬁ@)BNERé? %rrrs@@ NR*'R?),
et O S L B S Ll 5
heterdcy!:\lk%%xg(rlnp;% %%ﬁ&}d A gﬂé l%l& Hgﬁ ??%?g%%th the proviso
that Rndcenidedogen. louing omesivnoe ﬂ(l@ WXMtlgéwg%g;ﬂg%&% in this paragraph,
h t
at 135@%' g hﬁf% F&E é%‘ a%%ﬁm%dn %ﬁb&%‘&%&e <(3Ie z S(=0) 2NH2,
[0089] S(IﬁQ))nE NEfSRh, of @tie abols By pdNRRddtiadtors (113 T@) %Qg hﬁférgenarlg is -H

are i ndependent ly selected froma
or Ci &e@l}ﬁé{l au B4 areeqagh d@@qppnfienglmuplec@on ant@ara@zﬁg gioyp, -H or

o A G B

cyclopdmeylquompmom tihea the alles oy ¢mma1u3nsdbbuﬁ1tdaamg b2 mére
one.of RI and R4 is an_electron w thdraw ng

heterogroa& ﬁonff‘%l@ﬂ oyng sgseted Siog Sxdigryk piken thiok thigethss sulfinic ester,
sulfox@dd, sYRIR! Silfohiclac, sMfoni&eid §st£}¥ gﬁl%ﬁ&ldeﬁg’ulfo%am'_he, 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?), alkenyl,
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or C1-C3 alkyl; and R1L and R4 are each independently
an el ectron wthdrawi ng group, -H or alkyl selected

wo e@aosmrhyl , ethyl, n-propyl, n-butyl, n-pentBECT/US2004/009667
t-butyl, cyclohexyl, cyclopentyl, and isopropyl,

e T
substﬁﬁ(t@& QfﬁYde ( @ON?TRZO)t His%stltﬁt&i %fd@%rCOﬁRm{R@ﬂ' K- c%ﬁltlegied amide (-

Ifoxk forne, sulfonic acid
NHz-@éf@)*R ,un«ﬁrenmutwedsmomamamld@wbm%yu@o) RE), dlisubstituted

N-cof e R il R STt S coPb SR N R R),

mond-éﬂb@ﬂlmtddm-@%ﬁé@fed sﬁﬂiﬁlﬁﬁﬁﬁé '(-Q\IHRFCB(—@?{ R@% Xiléu%stﬁﬁieg N- cc()jnnected

salt, ester,, an de al dehyd ket o, ami'no, ha an

sulfopaaiele NReRZ SGT@)ER%"()I s@phwn(rﬁir@m@ glﬂlphltpnates(S(*O),zORzo)

SRS 7 RS , BLORMAR o0

wheraRReRYY, an®@R*“24R2 ﬂﬁ@ﬁkfnﬁ&ﬁ@7§le@§ﬁ/ﬂ&9@41@%%| mmm
guat.ernary am.ng N+R20R21R22 ester
heterogyiche groupaays- Cmﬁliﬂ gray, greferably @ Gintel @fhyl GONPIREIHY the proviso

o MBS PRSP R OB AARBEELSEL AT koo

at leagt-deiRE R1 @hd B4-iRAN plectors withdratvittgegtouy connect ed ani de
ooy S 5 R Serat e B R s o
or C, eyl 1N e ggl zfndplu%ea%ﬁng el%ml aﬂ bl%k(“tb&g Mtﬁgtg@mg group, -H or

N- connect sul fonam de

alkyl §¢1¢<ﬁrfbﬁ9m(m€bﬂ@thmrm—prmmhbmt a—r(eﬁ(ﬁ,@'ﬂm,?@dohexyl
cycloBtr DB spty b hAEE it 51BR e SrbAT SyRBrbebaTb i thareg

heter(m&n&bﬁtairﬁﬁgegl@ﬁﬁé?m&ciéd&mrﬁ @ﬂh@ld( OREMY #nfad -@@Hﬁ' Ilﬁ}z‘ho-substltuted

o het erocyg roup, or aCS aryl
amingy- S Hp demibraiag i (ORI By Py Gicip alalamimohendasob, Crs

b f

s EENER, oy 1 RSl WAL AGETD ORB SN P
COOHagawter om@QR *Ramided-GONIES), allibrﬁ)l-@tbﬁﬂitﬁféd\&hﬁ&ﬂQ' ewmmz")
it 50D b PN Shh s SISO MR o e
N-corfabefed aidy(-NERAUCRIORRY), 'ﬂ%gu@&tﬁm%a%h a+rg{é§1@ ﬁﬁéﬁ(‘e RAR.

eIe%tron wi t hdraw ng grou from

S(—O)relﬁw N-cesmiagtd Slltif(plamnqd (,-NHg-lS(FF(}))z—RZﬂ), Frmmbwlubstttutbdj Nydannected

sulforh P YRR 0GR St i b S Gertey iy AR
S(—onq{%y cml;mg}é]y gg(eqnopg ﬁ[ﬂﬁgﬁg Ssd;ezlg%cgﬂ”j rselphsﬁﬁ R8(=0),R?),

o2
sulphlgxymﬁ(ftdqu)d $ul3hm%t@ ngcroé@Ram Sphiny KRR ),Q#vbplmnonxﬁ
OPCRNST fsotalt GHEOLQR Pk et AR LI DI asGNmR?,
or - S(e@omw;; vareRY; ROORH) Rnaﬁdlq:aﬂe;{en@%?&)ectearﬂo@ea C,-Cg alkyl
&)@IQZ% rmno substituted am de (-CONHR20),
gmuPd? SLERosYeligareNp; ot @@Nﬂzqwlzgroummef@r@éx @a@l-&lm alleyl group;

wherd R Wenafing SBAPISUABD kidhbfio aR0 N A AR A

carbog&INRQ,]Iﬁ&Q, aldehfyde)-ZHR2)keto m&cmm%‘fg alledyls u]lkfmylaqﬂawnary amino (-
NRORENE), Dl LT, almds - CUREL), e osubstitated amids (-CONHR),
disubstituted amide (-CONR>'R*?), N-connected amide (-NHp-C(=0)-R*®), mono-substituted
N-connected amide (-NHR*'-C(=0)-R?), disubstituted N-connected amide (-NR*'R?-
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sul fonam de (-NHR21-S(=0) 2- R20), disubstituted
N-connect ed sul fonam de (-NR21R22- S(=0) 2- R20),

W@ enoplognoys (- S(=0) 20H), sul phonat e ( S(=0) 20R20) PCT/US2004/009667
sul phonyl (S(=0 2R20), sul phixy (S(=0) OH), sul phinate

S(=O§%(E£%e§t)eg uiﬁ]ﬁgl?gﬁ‘la él%%—):@g(— O)%i%gglg%%hs%n gfg]:ﬁt)édN connected
sulfoﬁeuhiﬁé())) r(gmHFgf Rg(z-ﬁi =RF3 %bsﬁtﬁ(eﬁ@)—%mgegzsg%namlde (-NR*'R%-

S(=O)migiepewiihiony - O b oo <sﬁ=maoaf°a,>du1phgnms<—@>zkz"> and

sulfoﬁg’n g’gg Sg%fﬁg%l %&B(S)&Wp s EE) a())cﬁﬁeﬁi%z)t erg Lk?o qnd R? are

mdependdndy avlected SOAUPC]-6 SRVESHES! afcpm h@te@ecye}igg%ug @1)03 Cao
hal oal kyl ., carboxam de, nitro,
aryl gro rablyjalanGs allyl gignp mﬂlqhsap@ma té&nmmt(hydrogen In one

Vers1(;}ng %ﬂ%@ a&tlg Ie&es rl&'%%iﬁ%_ﬁir%?apﬁ aa[(t é CT?qazqftl%ldand R4 is an

dcmnnnwﬁmh@wﬂmwabiBZZ) N- connect ed ami de
100934 Napops Vet clbgova et Peteises ok iHbdba bioas Rois -H
or 01(0(3 I\Aﬁaﬂ Fé%a R%%nm%.‘&%(cﬁ gﬁéé}rﬁﬁtﬂ &é?%&&f‘ﬁ&% 3840, haloalkyl,

N- connect onmam
carbog f rg(:ﬂad M@}Rzmcl)ménm‘ mg‘% gl)ia]i qmohﬁlwsijtbe?mgd by a heteroatom
onam substitute
cont ﬂ%%tp &@nggﬁgmlé%g%umm%y ic 3%1 EFFIRODI amide group.
In onse sib@zsfithé ok 4
n on i Irp ooy 'hz% 2%‘\')(2)1&1'5%%]03%@2 EHI @é&ﬁ@?ﬁ%@?ﬁ% )OEHZERI and R4
isane 95(“:9@) Xhﬁmngrgm@( =0) 2NR21R22), where R 20, W, as

1009200 8 Ersi g SRR b3 A TR B (1 1) &G %ﬁﬁro%ﬁ)ﬁwnd Ry

and Ryrape any qftthé esraiohy dachBeddbodd b RETSTYPCYMILN c%)ﬁ%nﬂfyos‘ﬁbﬁﬁuted
t.hat is not hydrogen.. In one version
with %%%%teméept%% RIOYBRA gLy 9 anking spwipacragishiylieacid group, or
an ami tupne of R and R4 is an electron wthdraw ng
roup. [0091] In one version of the above hypoxic

[0093§ct1n\¢>at: m:lsm@Idf theSabloV§ hyheid sctivydrsa@8 & T3 R, s hydrog@h and R; ,

aIk and a d R4 ar each i ndependent|y
Rs, a%Cd1 R4 @{ee@ ﬁ%y ). 8z EHIW or nebytyls gaghi qpélonzpﬂgt fwpstituted by

a heteftabyth coﬂialﬁfn%%‘féupa ﬁrti@uﬁﬂ% 4n anffi n%} QP51 QR gMc acid group, or an

4 substituted by a eteroa alning gr
aJmep&i?"iﬂcularly an anmine group a carboxyllc aC|d group

-Qu one versio e_hypoxi|
100946¢ 8008 T Gndt AitBioavs b gt e TF reBduee By
hydrogin @r@|-GalkylsRafs B fRthyBcthR] 8MtRE, BpRoHRA, c{rQlol%%h ¢dth
. 0 ver.sion of t he_above ypOX|c activators
OPUOHF‘H/X subgtituted Witk pp gainemelRa carbauyliRaacid eroapyorwm ankide group, and
R, is WafcteRB ngsggdg,{ped above and R4 is Cl-C3 al kyl
y Su

otlonal tuted with a heteroatom containing
[0095br duppe pasivn ofi theraby vely Rl c R g ORATIR SR RX W hy‘élr(?g‘éhdR3 is

am de grou [0093] In one version of
hydrogpbr g’ao@eﬁﬂﬂag%wén%x i P4 @aﬂageteﬂea or eghylyg-propaylios n-butyl, each
optionAN¥ 5EERAtANF;tHIn 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), Ry is hydrogen, R; is an
alkyl group bearing steric hinderance and R; , and R, are each independently -H or C;-Cg

alkyl, optionally substituted with one or more heteroatom-containing groups. In one version,
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R3 , and R4 are each independently ethyl, n-propyl, or
n-butyl, each optionally substituted by a heteroatom

W@ oovagTorng group, particularly an am ne gr oupP@I/US2004/009667
carboxylic acid group, or an amnide group [0094] In
one version of the above hypoxic activators (I1]

R; is hydrogmp Rii 48 methiylomdRs -RBd i By arp gephdpdapendenty - I:i@rzﬂw@d alkyl,
OpthI%hB'I S%lb%{ﬁ'ﬁ ea(l\:xﬂthr@lte I'&(ln% &ﬁg&ér%a °§{"."{ W]lng \%IP?@E oﬁ}/!)ne \pe'is1on Ry is

tronal Ty su u
hydrogem,tm is meﬁ:}gﬂdmevayel dnd Rg] &hdgRQ m, eaoh 1rﬂ6p@ﬂbldﬁl g1 om@, Ca altkyl,
%é hydr gen or Cl1-C3 al ky [0095] In one version

optioggllyybsiiisy 96 OF eloaechqteraﬁfefrsccmtqlmn& SFOPPS- R2 i s

[009’7:][‘3;‘:1I ’ther 1oﬁ of Hﬁgﬁlﬁﬂﬁgolg'h 1@&%@1‘4 ’theaérlp'oic act1v tor is

t hyl, yl'acetate, or et

selected(ﬁtmmoxmofdhmfdllpwmg)stltut ed vvlth an am ne group, a
carboxylic acid,group, or an amde group, and R4 is
hydr ogen. [ooggi In one version of tHe above hypo¥$c
activadwars (1l & IR), R2 is hydrogen?
group beangng [ Rander ance and R3, &and ar
each i ndepggende H or C1-C6 alkyl, optio
substi tut ) or nore heteroatow i
groups. In on i‘on, 26 WD 2004/ 087075
PCT/ US2004/ 009667 R2 is hydrogen, Rl is net
R3, and R4 ar®ach independently -H or Cl-C6 al kyl,
optionally substituted with one or nore
het er oat om cont ai ni ng groups. In one version, R2is
hydrogen, Rl is nethylacetate and R3, and R4 are each
i ndependently -H or Cl1-C6 al kyl, optionally
substituted with one or nore heteroatomcontaining
groups. [0097] In another version ofRnilaoi m dazol e
hypox{lchactlva;{ors t he hypoxic acti vat/or |s sel ect ed
fro of ,foIIovmngRl R4 / R R3 R3

R2 R3 R2 RL N N \2—'

NO,

"':

or
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I R4 1 /NNRA RNOXRZ N or 27 WO 2004/ 087075

PCT/ US2004/ 009667 R1L R4 NH )F- N/ HR4 ~ NRL/N
woRR4MBR7SHHHHRIN NRA RANNRI1I NO2 POIRS2004/009667

[0098] In these versions of the nitroim dazole hypoxic

activator, Rl R2, R3, and R4 are as described in

any of the ve %’i ons above. [00991 In_one version, Rl ,

R3 ,Raqd R4.\jare ally of the versi onstescr
tYe hypoxiHc activators and 'S
, optionally substifuted

for any

from-H

one or om cont ai ni ng groupsN

ver si on, , and R4 are any of Rthe veksions
descri bed abqve and R2 is -H, nethyl, n-pentw
t-butyl, cycliedexyl, cyclopentyl, or isoprod§¢% al |
optionally substituted with one or nore

het er oat om cont ai ni ng groups sel ected from hydroxyl,
ether, thiol, thioether, sulfonic ester, sulfoxide,
sul fone, sulfonic acid, sulfonic

H H
H H Ry
/ =N
N Re
| / R4 /N /
N R
NO,
NO,

[0098] In these versions of the nitroimidazole hypoxic activator, R; , Ry , Rs , and Ry are as
described in any of the versions above.

[0099] In one version, R;, R;, and R, are any of the versions described above for any of
the hypoxic activators and R; is selected from -H or C.¢ alkyl, optionally substituted with
one or more heteroatom containing groups. In one version, R; , Rs , and R, are any of the
versions described above and Rj is -H, methyl, 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 salt, ester, amide , aldehydo, keto, amino, halo, and cyano.
In one version, R; , R , and Ry are any of the versions described above and R, is H, C;-Cq
alkyl or C;-Cs alkoxy, the alkyl or alkoxy being optionally substituted with one or more
groups selected from ether (-OR?®), amino (-NHz), mono-substituted amino (-NRZOH), di-
substituted amino (-NR? 1R22), cyclic Cy.5 alkylamino, imidazolyl, C.¢ 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)-R*®), mono-substituted N-connected amide (-
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acid ester, sulfonam de, sulfonam de, carboxylic acid,

carboxylic acid salt, ester, amde , aldehydo, keto,
wa@pdonos7onal o, and cyano; preferably hydroxyl, BCTIE82004/009667

thiol, thioether, carboxylic acid, carboxylic acid

NEIRSE 0 5P By N B e o T B 000 PR 20 v
sulfoﬂa&fuﬂb @D&Iz‘:@(&@)i REY, ADQY &itRAG LI 'céxgieé'cte@%u@narﬂh%:(%lNﬁf{m

1-¢6 al koxy, the al kyl or al koxy i ng optiona
S(—O%Eszldﬂﬂ}Iﬂ?@ﬁuWi Nrcammected swhmamidgr ()-Nitz R +S§EOQ§R¥)) OEmllphoxy(

s o R AR Bk IR S50,

sulphﬁlhxds(sakmoﬁ)a Bﬂﬂ[ﬁm@yl qs(ﬁl@ g ﬁ orﬁ)oﬁk l(dﬂ!?bg%ﬁ@ "phbsphate

Jror phol i no, hi oet

(OP(T@(PE\Z ) eandcsyly amudpé Sécﬁgh C@O‘(j))zNéisR &r o -S(fK@IaNFﬁSR”

R L Tk e e

heter¢oyth gilG(p,Or-aR200 , afyl o, brefdrhbly @dC, N £ a@pgﬂoag ani de (
2004/.087075 PCT/ US2004/ 009667 NH =0) - R20

8
[010"3 S5as sase thatith hyperde astdtarrs aeltl(obmngnst ﬁ@)‘a@n ypoxic
activbORR ARChHERula SuUl f onam de (- NH2- S(=0) 2- R20) ,
nmono- substituted N-connected sul fonam de (-NHR21-
S(=0) 2- R20), disubstitut &b N-connected sul f onam de
(-NR21R22- S(=0) 2- R20), sulphoxy (- S(=0) 20H),
sul phonate (S(=0) 26820), ¢ Iphonyl (S(=0 2R20),
sul phixy (S(=0 OH), o 1= 0)0?20) sul phi nyl
(S(=0 R2), phosphonoox phosphat e
(OP(=0 (OR20)2), and s O)2NH2,
- S(=0) 2NHR21, or g, : ere R20, R21, and
R22 are |ndependen Iy sel 0 an a Cl-C6 al kyl
group, a C3-C20 heterocytlic grou® or a C3-C20 aryl
group, preferably a Cl-CRgal kyl group. [0100] In the
case that the hypoxic actlvator is a nitrobenzene, in
101014, oviess Bs el Rivase gy defaned in auy pithe oerstoas abdre, it Ryb aRR5 Rs2

o 0 el oty PO 05 B B RO HS, i
alkyl asﬂkoxysbmg?ﬁ)’ﬁloaﬁl@ subdefpesddeirt bne @inék %ﬁ&fp@ @elected from ether (-
ORzO)WaItnPn%r(%hggm%rrlg-léllﬁ)lisntuted a:llmmo (-N%JOH) dl-subS%tL?[!ed amino (Sl\elli% R?),
cyclic Cy.5 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)-R*), mono-substituted N-connected amide (-NHR?'-C(=0)-R?"), disubstituted
N-connected amide (-NR*'R*-8(=0),-R™), N-connected sulfonamide (-NH,-S(=0),-R?),
mono-substituted N-connected sulfonamide (-NHR*-S(=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(=0)OH), sulphinate (S(=0)OR?’), sulphinyl (S(=O)R?),
phosphonooxy (OP(=0)(OH),), phosphate (OP(=0)(OR*%),), and sulfonamide (-S(=0),NH,,
-S(=0),NHR?, or -S(=0),NR? 1R22), where R?’, R?!, and R? are independently selected
from a C;-Cs alkyl group, a C3-Cyg heterocyclic group, or a C3-Cag aryl group, preferably a

C1-Ce alkyl group; where the electron withdrawing group is selected from halo, cyano (-CN),

haloalkyl, carboxamide, nitro, aldehydo (-CHO), keto (-COR?®), alkenyl, alkynyl, quaternary
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al kyl or al koxy being optionally substituted with one
or nore groups selected fromether (- OR20), am no
WQ 20ﬂhrm37073mno substituted am no (-NR20H), PCT/US2004/009667
-substituted amno (-NR21R22), cyclic CL.5

aI k i m dazol yl,, Cl.6 alkyl p| perazi nyl,
aminGNRARL RE), et COOBED, armile GRIONHD), mosRavysitited amlde(

coNEi4 Bah BB LENEE ! NObech 3 (RTEEE)
mono!-iusstbﬁtéd w&@ﬁheaeal aigide-(CONRZ 1622)), R 1Y, dizobeiited Nammectéd amide
mono-substituted N-connecjed a

R R SRR - Fortpoicd pglfm@mlwwz-%@m ob Eacorsipiduted N-

conne%fe ﬁél%%%(%%&(ﬁzﬁng% @s{%&fﬁ%tﬁctqtee %@gﬁgﬂg@ Sulfonamide (-

R21R264Sf(=e®ﬁnﬁ28)g (Ul plidRP I.—S$é@§]))21—)f&2ﬂphonaiﬂeQSQa@)t@B%O)gdulphonyl

(S ed stlfagento GO o AV « o r B BNR R, where

R® REU |aﬁﬁ‘ Rmyire grﬁfep@‘d%%)) sel@dt@dol%rﬁ)é ¢ €; Qk oup: 4@ AbRrocyclic
(S(=0 OR20), phinyl (S(=0 1) sphonooxy

group( @R eﬁﬁ(zmyﬁgmumimmba €L iﬂ)}(l @Rmp) 2) and

[0102 u I(ﬂ‘lon% ?ﬁ%}%@@%%&@(ﬁ%o&l 2%%'.5' agplgctron withdrawing

groupl 16 8REVEISIAN! at lé?a@{ QL ITR 5 AR Ais o efbtrah kithd@fesdgroap.
C3- C20 heterocycl ic group, or a C3-C20 aryl_ group

[0103h dn ene bexyioa, ongler@sora ok e Pew] sing\gaehoas isTeplasedovitnp hetero
t nar

stom. iy T EERIE o8 BB B e bt £ RENASE By o EEfEn (g G m pyviay
group( - COR20) , al kenyl, al kynyl, quater nary 29 WO

2004/ 087075 PCT/ US2004/ 009667 . ani.no N+R20R21R22
0104} 5 Tp anethesyaesioy of miPbezenedomnsic, aCHﬁ'fﬁerss@s Sypexit %ﬁl\)afor has the
formfli de (- CONHR20), disubstituted am de (- CONR21R22),

N- connect ed am de (-NH2-C(=0) -R20), nono-substituted

N-connect ed am de (- NHR2RsoaC(=0) - R20), di substituted

N-connected am de (-NR21R22-S(=0 2-R20), N connected

sul f onam de (- NH2R3(=0) 2-F nono- substituted N

i By12- R20)

NR21R22- S( =0) 2- R20),
(S(=0) 20R20), sul
(-S(=0 2NH2, -S(=
R20, R21, and R22 are ind
Cl CG aI kyI group, a C3-

ryl group, preferably a_ Cl- al kyl c%g
[0105] oﬂezl]us Wﬁrsme)f\ﬂ@r@rrebpnzme Redy RomRs@ﬁ R:asoan 3 are pgdescribed

in an thég’rsio§1§ QlF v%l oot Bﬁ@@er%&% d&%gf gfs e R th?% %53 isan

ersion east one 0
electrah Wittitaming g@upUn ond WiHd], Rsh 1smn&:leb&bﬁ IWJth.drawmg groupplieone

of the phenyl ring carbons is re aced with a het
versiogy G o1 HOwS thplEIng s7abos 1t Fralae %ff ok etz PATI AR

e
vrs e B P 0881 ORISR B o
activators, the hypoxic activator has the for nmul a

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

ORX0H), sul phonate
> @), and sul fonam de
~or -S( —)2NR21R22) wher e
pendent | y2 sel ected from a
Yat heterocyclic group, or a

hypoxia activator to the anti-neoplastic agent. That is, the protected anti-neoplastic agent has

the formula Hyp-L-N.
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R50 R53 \ X51 R2 R3 R52 NO2 [0105] In this version

of the nitrobenzene, R2, R3, RS0 , R51 , R52, and R53
wa@e@sagrodescri bed in any of the versions abovRCT/US2004609667

version, at |east one of R50, R51 , R52, and R53 is an

10 S B B RS Bl g S5
hypofie ketivatortupen RIIRBNAN 6f RS hFHRORSivhdr ?ﬁf&iﬁﬁ&ﬁlo\ﬂ’iﬂéarr@%%lastic

hetero atom |n one verSion, one of the carbon r
agentgdhaageither iteghf aneopldstic agent or hywightreargingementpgegraiation, or other

e | nkKi. G L 1Q6] .Lf nt in.t .
chemfib 2555k 1P SR Ra kel A8t PR s WS e
this phiefks siblereattimi eatsildi déata@iitidng of i rAcdified BUPIABE hfents
agent. That is, the protected anti-neoplasticC agen
resultiipsfrom gleayagefiam thahyppxix acBGtaap 2004/ 087075
Ch 0966710 . t-he 4, RKi Ng~ghPu
e S

eaved fromthe’
is an éthigrootiacetalcgrowmbnal Yupe @peg:adgtﬁf tép axfkidsal‘:rilidal_eln VASLE, &éttﬁiltbelotw. In the
ct] or )4] | di a nodi fied neoplastic agen a
fonmﬁ% Aéy'lt%ker i'tsel b rt]}% Weapond onthe:g exeunothops tar ipint of attachment of
v i .
o e or P SR} LOM o Y Bt SHORE Mo ofatachument
of thee¥X grmipds therantitneoplastédagensewhere in  this patent of
such rearrangenents and degradati ons of the nodified
neopl astic agents resulting fromcleavage fromthe
hypoxi x @fddp¢at or. [0108] In one version, the linking
roup is a group of formular ' XY f , where X is
[0109gn Iaoreversionagas ane ofthe follamdngrether (X13 pnaetal gKLgroass
described in nore detail below. In the fc?&véa AT IX
Y'" | the wavy bond on the X group shows it he foi nt of
attachnment of X to the hypoxic activator| and the wavy
bond on t he VY BIEshow® t he poi’Mt™ ment  of
the Y group to the anti-neoplastic agent.| X G oup:
[0109] In one version, X is one of the fag.low ng ether
(XI') or acetakj(X2) groups QR6 \% r Orvw or /VU
ed 0 R7
where the wavy line on the left hand side of the X group indicate the point of attachment to

the hiypoxic activator and the wavy line on the right hand side of the X group indicate the
point of attachment to the Y group.

[0110] In one version, R is unsubstituted alkyl or alkyl substituted with one or more
heteroatom containing groups; and Ry is hydrogen, unsubstituted alky! or alkyl substituted
with one or more heteroatom containing groups.

[0111] In one version, Re is unsubstituted C;-Cg alkyl or C1-Cyo alkyl substituted with one
or more heteroatom containing groups, and Ry is hydrogen, unsubstituted C;-C alkyl or C;-
Cio alkyl substituted with one or more heteroatom containing groups, where for both Rg and
R7 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 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. In one version, R is unsubstituted C;-Cio alkyl.

31



Xl X2 where the wavy line on the left hand side of the
X group indicate the point of attachnment to the
whywens®7act i vat or and the wavy |ine on the riPgtit/ubzngd009667
side of the X group indicate the point of attachnent
to the Y grou [0110] In one version, R6 is
[0112)ndolese W@natogdlgaismsuhshmd@i Cs aﬂmk ortQt@hlial tshbstifgedwith one or

more ﬁgtgrogt Eor&%%@%%ﬁ’pg,t%@ 7t ? l‘uf%sqbgthg élt- ugtaelgyl or C;-C3

alkyl mﬁshumiemh oﬂ@diﬁn&%ﬁﬁfe@@ft@mcﬁﬁtﬁirﬁh@grﬁ@pg rvhéps for [pOhIRd and R,
In one version, R6 is unsubstitut ed Cl- Cl0 al kt%:p or.

the heteroater emnfajping BTo¥PS EQIHtER off PRGFROT hydroxyh sthepthiok Abigether,

sulﬁn%é)&gil 1?38 qgr @ﬁ sﬁ@?lggé?lgﬁ H.Lgatglﬂt']eg ey g;‘%ﬁ?ﬁdhlhgts%ﬁbnamide

carboﬁ}dﬂ@adﬁ@toﬁfmaylm(ﬁd)mhabfﬂem gmitequptchydd) ke, minobbdlb, 48 cyano;

prefelaggfrhyﬁgagr r hettg;g@f‘}}tngg‘%h%tg Eetlr I ] ?ﬂgac?({> ﬁ%@pﬁg:‘atm srr!tltogs?er amide ,
aldeh§&’é fied, EmBR! Bilo, zﬁﬂdlcfy% q?von% L&ElfsﬁﬂxeRﬁ ?sl'ﬂnfs%'tlﬁltcﬁfC{ng alkyl.

sul’fonic acid ester; f enam de, f onam d
[01134 arloamy ivesioacRelis lnzdrd@en,Wnde@as unisubstituted ést(éra,lksdm fe-C; alkyl
amnm no,

subsifiyT e £F dte BB EHARIOR GO Tbe SIS E TARRY cther

thiol, §FbSAKY bkl finR Eslr, Salfbxid& Shéne, JM¥REC ac1d algehy ded eket, o,
am no, halo, and cyano. In one version, R6 is

sulfenpmjd stilfenamide, carboxylicadid icarbexyNumcid et etrozmide , aldehydo, keto,

amind; BHo BEPRORCRER ke Gty n@l ol CiRleBibr, balic acig

carbowylﬁdlac@dl €alg eStexrrameieh&lc&hpcai ®Etd, amﬁioahalbmd@lymuos and
i s hydrogen,  unsubstituted Cl- al kyl or C1-C3

10114A| Kkpjong lYB@tqnt Bs isnibskitugprbC cplqﬁ%ksel and R iplydspgen or unsubstituted
C,-C %%ﬂ%@l ning groups, where for both R6 and R7 the

1 oat om cont ai ni ng groups contain one or nore of
[0115)y dImamy versenh B js unkotskitutedhCo€t byl andsRy 1§ hpdogers deunsubstituted
CC %{#f oxi de, sulfone, sulfonic acid, sulfonic acid

1% sul f enam de, sul fonam de, carboxylic acid,

[Ollﬂ}arlﬁi%%'vbfélcﬁlcRle%ﬁéthyl DAREis h?dfb%éh al dehydo ket o,

am no, hal o, and cyano; preferably hydroxyl, ether, )
[0117] hi BIGrowpi Gestetedly, Y tay be )@—’SIY geouasieh thetuse: uc@oaof the hypoxic
actlv%graﬁﬁe m O%tfe eglnag% dlee;?gﬁagchc abﬁg)[e Sea%er(]igg g%ét?)togiuct orgﬁ Tal & moa]l%ed
anti-rRbplgbtic ageBtlindbrgobs RBLanRhRN) AegiBdatich d?yeied gl@aamcamghn%nnaﬁon

IS unsubstituted C1-C3 al kyl or Cl-C3 al kyl
to yiedd  gYIPIoFicAeWi t h one or nore het er oat om cont ai ni ng

r t Y I

[011$h?[lg§@t%h§r@fsﬁ)% ‘f?s e%fl' ‘c%eﬂ?tfg‘?t‘%s(ub 2? blg{m Wéthllhlf gnél!é or a -(CHy)y- chain
with seil-f cubstitweed @jth ené domore lwdmdatemtaentamlﬁgj gxfoep&aﬂm dee version Y is an

sSSP B SRR 1S, S ER AR 125 el it on

or mdr¥ BLroaRnt E&TARInY g?(ylfﬂ)% ‘éél}é&ted &b c;tdr&@‘l Qlther! i, %fi‘)@fher sulfinic
car boxylic acid, ~car oxgbl c acid sal't, ester, amde

ester,shifexide,snlfles, sulfenid amd, shEbuic aaldcestcy,ankfenapﬂciq 4]11f<|marmde

carbo, ?/'%ﬁ %cdcgﬁaggfoxxﬁ% i?eﬁf’ E%térg%g)ggecéhghgﬁal k ammo ﬁalo and cyano;

preferably hydroxyl, ether, thiol, thioether, carboxylic acid, carboxyhc acid salt, ester, amide,

aldehydo, keto, amino, halo, and cyano.
[0119] 1In one version, X is the ether group X1 and Y is -(CR°RY)- where R® and R are
independently hydrogen, unsubstituted C;-Cj alkyl, or C;-Cs alkyl substituted with one or
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[0115] In one version, R6 is unsubstituted Cl-C3 al kyl
and R7 is hydrogen or unsubstituted Cl1-C3 alkyl.
wQ 0b18370rm one version, R6 is nmethyl and R7 i SPCT/US2004/009667
hydrogen. [0117] Y G oup: Generally Y maybe any group
the hypoxic activator_ the

h.,th
m"fef?ﬁi‘fﬁ’ft%ﬁt %fﬁ%p g-H%lO l‘lj‘%tél'@ﬁiggs ﬁFSt?reﬁléE%% pulfong; silienicacid,
sulfoic atid@ster|sBBSREhi D @hffb&%ld@%ﬁ 8Q?RPAC%B tcbfboﬁgl?@é%d salt . gster,

undergoes rearrangemant dégradat’ion Jr ot
amidg y dd@TYdﬁdﬁm,@me dalg, alhcﬂcsal.noyprefembilsc hytyexyl, ethé@]thddl, thivether,

cubc0c Y58 3P Sl ket A o B ey

In onleEl’@loﬁnK a8l Y'&€ Qs H@Jcﬁbétﬁfnctﬁé ARGt s%ht@hé@arﬂlr‘@ 'rboaqttaclllé'ﬂi t8'Me anti-
version Y is an unsubstituted -(CH2)" chain with

neoplastic agentgria the.qxyeen of a leyeaexyl graup in thie-antisndoplaiticagedt; et the

prote@@(‘iE ant?I Beg%f%sﬁf: QS&{% cf%ts A9 or{x‘ﬁa%%tﬁq‘ grgpﬁ rg]?(y ﬁ%@l}ﬁ? % S Fachyp O-

(CHpEXNY, ,wl&td ﬁheumﬁlaeo;ﬂadtﬂ‘cta@aat MigINooHe acid, sulfonic
cid ester, sulfenam de, sulfonam de, carboxylic acid,

[0124] 5/ Jg o [VPIsioRe Kdis §§>| fttheréﬁQ@rXI and ¥ds -(Gllnehdme vewsion, X is the
ether ug@a Fﬁ | o-é(? &’ c ar b oxyF]%']éle[ga)l?ll?eld‘é41 tﬂ){e%g + a%e% Vséhe oxygen of
a hydgadyi groep firethe aa‘mnéeplastﬂ:l agetity tle, thleeptaiectadmﬂmnedp@dsﬁc a@dml includes

S B A S Gl SRty e

N is Nydpogen, unsubstit ut ed Cl C3 al kyl, or Cl1-C3 al kyl
substituted with one or 32 WO 2004/ 087075
[0121pCrngse @miomoﬁe'sme agetrkegrofip K;ded s, anemhld)stitutdfd ©4-C, alkylene
.t hi_get |n|c te oxi de,, sul f
chaingfp R R ol ip e waf pne 8 iore e Rgspgaining groups.
In ons udrkion athjtﬁe a@élﬁlt%idﬁﬂ K¢ aA€ YUs af ahf@¥ivtutedl @},C@PalﬁﬁEﬁe chain or a
dehydo, keto, am no, halo, and

ester am de ,
C3-C@3‘§§%w cprigrsebeiiintyd Mjdirasg pr moes hrteroaton esntaining @ecttme sglected
from ﬁfdé@)%g}’éth&' &ledl’hl(%ﬁ{ep%ﬁi Loy sgllﬁﬁanbsuqisopgrs?u}]ta nic amd’ sulfonic

ket o, "am ndo
acid egter, sulfenanideg sdlfohamide, a:arbrdgylw adixigd:arbl@xylh@adid kM, ester, amide ,
is attache(} to the anti- neop Ia tic

aldeb G KEI0, A T e GHBE DEF B SHOHORGh oo foeticr
carboRflid aci@@%@ﬁ%li&aoﬁgm estér, Smidel BRIEhPIDLER! %ﬁlno halo, and gyano.

anti-neoplastic agenf el udes a forrmeet gioup an
In ongwgsipheX isotheratedal ypupOK2,( Cidds-desddbed h emseof the previous sentences,

t I n,one
ond )Tl EORL A8 Gy A 3T g e -
neoplmﬁ a‘gﬁ{tﬁi @Jthe YProtéetdddti- Bﬁ%tl@éééﬂplnXﬁldesY hdsShe fdeiidla H%p -O-
is attached to the anti -neopl astic agent via the

(SUbS‘féB&Sﬁ’Qé’ﬁWu stituted drsdxaalkylersupNRANY ndhepmihe aniéopopiatticagent N is
ent; i.e., the protected anti-neoplastic agent
includes a formacet al group and has the fornmul a
Hyp-O (CH2)-O- N, where the anti-neoplastic agent N

0122} i H e S bR s S o R
(CR®R"™-(CHy)-, where R®, R, R®, 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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chain or a C3-C4 al kyl ene chain substituted with one
or nore heteroatom containing groups. |n one version,
wWX2008/081025 acet al group X2 and Y i s an unsubst i PCI/882004/009667
C3-A4 al kylene chain or a C3-C4 al kyl ene chain
h one or nore heterogton1 ont ai ni ng

aldehéﬁ%ﬂﬁﬁ' . S, b, andr ARy rangyersiane Repnd R Rhialsn together can form an
=0 g¥ P h?CReI@c}ih;f; LAYOY-. Skl e fveﬁgi nf RXLGERD % fbggthgr can form an =0
tonic , enam de,

¢id, sulfonic acid éster, su
group; ikt el RTRYe js €4Oboy bhe versiod, Recm]dﬂbfmyd mdemﬁehtgedetected from -H

ie e 0 am no,. o, d
and '@% nghefsﬁ W’&B‘P@“ﬁvﬁ@&a aih%ét Frpne YﬁFi?l%‘Pa %Flg%taﬁ%r
1ndep@ﬁdéﬁﬂ¥)éelb&e@ﬁrbﬁ|m -/ OR! inheRCR! qs ﬁﬁéu‘ashtﬁt%ﬁ e@f—C?Qﬂ(?le In one
al dehydo, keto, am no, halo, and cyano.

versiqne sis dlre acktal group éQaé[eus ap 1rgmmqf th@yersronsdeasrﬂneelsn thebmetvious

s 3K Sk B 6 M Gt AR oencr

an andéine g@up irothg ahﬁn%b;ﬂaﬂi&tdgentﬂﬁ@ Pﬂh@%fdté‘ctétgzﬁﬂitnedpla@ne agdd€includes
protected anti - neo%éiast i c_agent includes ha he

has thedpratla Fhiprf)-Gubstity (o v i oAy lons RN odhere the anti-

13deeyd » Where the anti-neoplastic agent Nis
neOpN - geﬂﬁﬂ 012 is C3 al kyI ene: | n one version, Xis

the acetal group X2 and Y |s - (CReRf) - (CR9R) (CH2) -
ndependent dr.ogen

10123415 B e & ov ergpRopk & f aisl o ¥ And s rGQl%Rad
(CRgR"‘)I(tl‘m (QHzﬁD\Kfﬁeré’ke tp{demghl RJ ﬁx?chﬁk aretutﬁ? ?lendeﬁmh%@?adljagen,

finic eSter, I’f oXi de, ’ one oni ¢
unSU@U‘MMcCa@lkﬁl esCeﬂs algpl Mstatuted@vlﬂmﬂefommmre d€hydroxyl, ether,

. I aci d xylj.c aci.d salt ter m de
thiol, SR AR sl e, SRR Kaene” Gt St pei ey
sulfeﬂh)dﬂd@mﬂfonaﬁhﬂ@ lcarbbR{1Q acid, Rb@BKNARY aciE MO hidRClafliehydo, keto,
carpoxylic acid salt, ester, amde , 33 WD 2004/ 0870\7’

amingydpo, ephoapeomek b lsahxﬁéwdoeth@{eﬂwl fhmeth@r chrblogyliaandd,
carbogyl?cn&ld LAy 8&& Xlﬁfc@ %ﬂi’ehﬁ?o ?%%é%i aﬁaef ateg%?t helrlﬁ%?}g gersmn R®
and RY taken mgethE?gcmrfdrrﬁihn Fﬂ(@ﬂu}b d@@t-((ﬂleRé)aE’s AP0 dh onbversion, RE and

Rt b 55 FoICTCROBIPS -t BRULA: 7 6. P can qomipngt and R
taken%’c%ﬂ%r Ban fo‘%m%&‘@ %fggg%tee d > 4l ;. Tn'bn@ Q/Efs‘il&f R Q8 Rf are

RI” and are ndent sel ecte from
mdepemiemly semmcbfrm -Haandn€uR's whenetmcds {E]Leﬁﬁlsabskmhted - raikyl In

one vl BT R S R FRRNY R 08t gme 20T BB i or

unsuHsﬁﬁtd@laCiﬂ-Q)’s Ayl Rfhe YVelsforaRE @ REark tndePhdently selected from -H and
;anti-neopl astic agent via the nitrogen of ‘an amn

-O-R‘gwbe;rs Ri i Hher qglﬁ*@bsnﬁ)é@b ICadisi adkyd g &mene version, X fsghe acetal group X2,

Yis a? 'ir%rﬁf})c&ﬁﬂﬁ/@&%)? e%@ }9e[%t bqfl qea erﬁbﬁ%%%getﬁgee 3{1 é@ea}?%g%ﬁph and Y is
attachadl kythe matinedfifadiic aguktanethehitrapeh iof am 8@MeagbiyinaBe Ati-heoplastic
NRR . [0123] Yis G4 al kﬁll ene: | .n one version,

agent,xres,l\tr[qu]grog@quanud}egglﬁst;@aggﬁ@hagt asforpuadRprO-(substituted or
, d
s L B e oy s a0

al kyl, or Cl1-C3 al kyl substit uted with one or nore of
[0124ryCk;tg)ala’lky?(}ngesrubstituted with one chain hetero group: In one version, X is the
acetal group X2 and Y is -(CR°RY)-R™-(CR'RY)-(CH,)-, where R®, RY, R&, R", RJ, and R¥ are as
previously defined above and R™ is selected from —O-, -S-, -S(=0),.. -S(=0)O-, and —-NR*’-,
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thiol, thioether, sulfinic ester, sulfoxide, sulfone,

sul fonic acid, sulfonic acid ester, sulfenaniide,
wa@iohosmans de, carboxylic acid, carboxylic aci dPGEIUS2004/009667

ester, am de , aldehydo keto am no, hal o, and

cyano; preferably QL , er, thiol, thioether,
wheregtar mgemed Seoh AT -GIH hoRA) OV T, b (Cr g ] ORG- G el

substlﬁ‘% W%}hgl’leé&er}lgfeél%%ébg Igg'lllt%mrg]%g rlys%,gfnéc g?‘rr%%pﬁyd%xyl ether,
thiol, ﬁlﬁ@d&r dulfinic estérChafdxide, $Lﬂfon€;(sﬁlfon1claﬁldoﬁlﬂfdn&r azucbﬁsteng
Rh taken together can form an, =0, group;

sulfenmp@qg slfonamide, egrbgxylicjagidesrsberilisiagid, samsgﬁme glgglgﬁlo keto,
it Q5 G0 LR Py 04, i TS i

carboﬁ&ic%ideﬂltf mn arhidanaldelfydR, ketowmiao,Rald, and byamo. Where R and R*

k
are indipndsatl SRS O Lt st dronty oAb B ied Wi Bicaoinore
hetero'aﬁ*)m ﬁ)rﬁaﬁmn% RSMBR! éeiéé%eﬁcfr(ﬁ:& hﬁﬁofi‘ﬂflké’ther {Iﬂoloﬂﬁoe‘(&rr Ssluﬁﬂnc ester,

Rk are i ndependent!|y selected from -
sulfoxuﬁ} RilfonshadoniR acids sulfdnic aqich ssitrs sulfenamﬂemulfwamhdw tarbexylic

acid, GRS SR Bt hstef atie TS Ho el B bl bt SnbheBBooly

hydrokyl€ethay, @612 Mot Ccartbdx§lic adill aﬁhﬁﬁyll@ adifi@alt, ester, amide , aldehydo,
anti - neopl astic agent via the nit rogen of an am ne

keto, gnimaphale, andeyans: i - neopl astic agent; i.e., the

protected anti-neoplastic agent has the formula

Hyp- O (substituted or wunsubstituted C3-C4 al kyl ene
[0125] NFRed¥tainya ekaybdrelaise granpo(th @at versivgethe YNzioap i chisR such

0124]. Yis. C4 al kyl ene substituted with_gne chain
that ﬂ}‘?é’fl‘é-‘rl eanfirpco 2416 A éf‘i%%SEfLuP%lie uqiiqg of Hhedhy: gPXlgrasm@‘wr is

conveégc,l Q%Qf ereg% 1naﬁ§@ %(1:1- Oé)-l o % actg@?l?%ga&ﬁg og 5% anti-

neoplastid aenti $n ewd warsien thlsdﬁgra%tl,on-cﬁcurs bﬁ(aaﬁ)rﬁo],ecula( de@ya@ation with

o PR AR PR TLERER04 00587 D] S

In ondFer§ibR, this Wba@ﬁtlﬂoc@n@ b?'a'ﬁhhmol%bhﬁl&ﬁ ddotidatonvwith aGiaEf 1€ of

nor e heteroaton1conta|nln%ﬁ?roups sel'ected from
ununqiwxlmygreg@mmf betveegh ebout UK sseenvisrand sbetiSreeonslst er |

[0126 u lhfl his gglaY?‘fjﬁﬁ%rgn& d eerﬁgljl {) t‘ﬁe Q{é 1 %e%ﬁéﬂgo%g{erﬁ o?%lg% active
deriva@ﬁré b@ﬂw dn@i-replistiddent is ﬁéWexechﬁﬂtdﬁly ata]hejﬁfeyﬁ@ypdﬂﬁt ecduction of

m nQ, hal o, and cyano;  preferably hydrox et her,
the proferig an&lﬁ@@@@mrage@ab%}&m SWEIIng ts§¥% 0 F pecurthegause the

mOdlﬁc%aél%l.- faktic %ﬁ%ﬁe&s&%}%ﬁﬁ%ﬁf{?@lﬁuﬁg bPthe gmgg&ﬁc a@tﬁlaﬁbr 138 fme to

ere epen y sel ected
diffust t@ mrﬁmﬂing tableybefare iGegtides ®l telehsesthb sti-nespdabtiniapént onective
at om cont ai ni ng groups, selected from

denvqjivap)ggwantleqeﬁgﬁanqgem t hi oether, sulfinic ester,
[012722{1&?)1% qgl]a}fétﬂle eggbeverscl f&eﬂéscm@%rﬂrulas m1@_®'1'd'R12m where

enam sul’fonam de, carboxylic acid,
R1; iscaarunsubstitute o sﬁbﬁﬁiﬂtd an$ bﬁheteramydj groupj Riphya bond«m gnoup

am no,_ hal o, and abl
attactig G Rog g X G i ok Resd BRYY pierilp fdching the
IRugﬁﬂg&oﬂﬁ§&ﬁﬁmoﬁﬁhﬂ: Eoentdl dehydo, keto, amino, halo, and
125]7 Y contains a del ayed rel ease group: In
[0128pndnvee semwion, Kristhe effren gpupsind Nokasithe foemula
MVUR10—R11R12™YY with Ry, Ry, and Ry, as described in any of the versions in this
section.
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that the nodified anti-neoplastic agent rel eased upon
reduction of the hypoxic activator is converted after

w0 200e@8®73 nt 0 the anti-neopl astic agent or SonRCHUS100€009667
derivative of the anti- neoplastic agent. In one

version, this degradation occurs by a uninol ecul ar
[012Y e gentsallyo Rivgantbe aay wasubstifuted agsubstitwed agliprdieteroaryl group, and

oSBT B SR i ERATIE
[0130)ni Peh@plek af fidedriag afstafs thathaybdwlell ihdlide Wit are not limited to

nj no] ecul ar, segregati on of between about 0.5 seconds
naphfilﬁliqa’él@hlﬂe@“§%6?f8§1?- [0126] In this del ayed rel ease
ersi : Y, t I J # I
mlﬁée r 1|§lvd<'?11t@iv\g/ifasmo ﬂ%eﬁylgdr}]thlegen eo Iggéd | lg ngggﬁ‘tt‘m. (é’cgg ﬁﬁ/u%?&egkﬁs
membered aoinatiating lsestamnt e. of hypoxi ¢ reduction of the
rof ected anti-neopl astic agen but. al so in
0134, oG | BE Bt SitsClaan oL tsdteh S bR et o e Rio
and R3D bloupSRRY ?@ﬁér&llyaﬂ@a&tan? SinB ARSIt ARRISh h 8RN o¥lp bR be
hypoxi c activator has tine to diffuse to surrouﬁdl ng
attachddsamd ¢hay sl pBowelichgptind @f thedR in ehdBexgrotes. In one version, the aryl or
het antj - neopl asti c ent.Hor acltT' ve 4dﬁ‘r i.vative of the
eer%ﬁﬁ" grﬂ'é%glaélglgf%upa Enill aligys %]r’oﬂ‘f SHEEA Ry ed rel ease
[01331e1 Bil R verbidiR thel SBstit@leddtyd of HeteroBdD pfdlipifhbktitutedMAEH ne or
1 is an unsubstituted or substituted aryl or )
morega@uis gelesied Goaran elegtvon; withdraping serupgsubgptutesh arawpibsttuted and
L] X group in the linker, and R12 is
Subﬁ@%%r%%@"%#@%%%g{o?gchi ng the Rii group to the
[01345]n:1 Inroreoplsiat, thé‘-: @gﬁntmed E@l f2)8lletlnlrc_t.amyth grouplis %ubrthlltiﬁégl \glﬂg &€ or
et her group_.and Y has the formula ' ""LR10- - ‘"

MOTe Greups RFng?te m g} leqeep vaishdrating ighe. Prsulpifuise Gurfes alkyl, ~
i@ns. iyt hi o . .
b DA o SRy SR Ce i R G- Gty where the

~ substitntsd byl onrlkakyoare sulissituted izl one 9 more gredpsrselectetl fignoether (-
nd. t | or heterqaryl u e.a, nonac | G
oR* G 3t Gl osk s Brriled it R s R s R,
cycli®C,.f HMEeEnihd) SmfMESIONE, | AR IpTRYadiSy] USiBEbhbRS, UEIB] fJSH),Qﬁj%ether -
;Jot limted to naphthyl, “quinoline,or isoguinoline.
(SR oistzmola, rarbrey lireacid 6ROQTRecsien(t COPRAD: nigalIONHawpone-

g 2000 ' 280 ' .
substfled B e st Ui e G ORI R N AR Famice (-
e Ty oot VA ¢ o Eaiuted

. u !
N-copppctad i d R TR en- G ot NegPIBEcte il KRR eA I e 4T R,
mond%dﬂstiﬁ'téd%cSﬁﬂég’teﬂgﬁﬂfﬁﬁhﬁﬁe L(I-T@Hﬁmgsg%lﬁﬂz-ﬁl . HEBRGted N connected

one version, the grodp 1s any

or et'er oar

sulfogaroidp (B RA-B(-CHpRSV, Sulphaory (5@ 0310KD, saiphamite (SORDRY)

| n .one version, .the_stL Ltuted aryl o gg.er oar.yl 520
sulpg R R S irbP s i PR g Re e it (SR,
phosﬁﬁoﬁﬂb@"((ﬂi@%(fO}TDéX‘”pBJSB‘f)hﬁféﬂ(OQ(ﬂB)@@R’ZO)ﬁ,Ueﬁﬁtshﬁyﬁﬁﬁd@ (-S(=0),NH,,

unsubstituted and, 20 21 v
-S(=0),NHR™, or -S(=0),NR“'R*), where R, R*, and R are independently selected
from a C;-Cg alkyl group, a C3-Cy heterocyclic group, or a C3-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 (-CONHS,), mono-substituted

amide (-CONHR?®), disubstituted amide (-CONR*'R*), N-connected amide (-NH,-C(=0)-
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substituted or unsubstituted al koxy. [0134] In one
version, the substituted aryl or heteroaryl group is

wG@ w103 ed with one or nore groups sel ect edPET/U820841009667
el ectron withdraw ng group, unsubstituted Cl-C6 al kyl,
subst it ut ed

R, st etproe et mide R aHFO ). dispbsiviegrogpnnccted
amid@(-KR? Fok- S@*@)}lﬁ’zo)?ﬁ\ﬁco?ﬁh@ Lak fo‘ﬁ%e)(hl\lﬁ %Ig%)gqﬁb'_gjnono-

gr ou&i sel ected Trom et
substwﬁ@ Qﬂm@wtcdjs@ﬂmamdeo( BK50).R )5 disabstiuteé N-cviineqed

suttob g R B SO R oot L ST BPHp. S ghoniie SR,

sulph()@FIZSFO)EIQ{O} 3@&1&' sﬁ%foﬁéﬁ@@)(—fﬂki@)zﬁﬂz S(=G R e - %S 0),NR?'R?),

nono- substituted am
Wherf{ RCO&HF&@ @r%mdgmandmtb'oseénﬁedérm CONRL Y2 proup, a Cs-Cso

O.-.R2 bstituted
e EAONEASH 0L o5 85 TN cIIRg Be L o
[0135}+ darne Wéleﬂbnaﬂie@&bs(trtm dfyPer ’eferBargt £¥dU) is MbSRNRASH8Cone or
(- NH2- S(=0) 2- R20) nono- substlt%e 0m2
R”, NR*R*, -CHj, -

more Ry ARG ST F o N ek, SOy S RO
o (RS R OBt TR oy i

carbogmh@h(ﬁ’fﬁ(l:@ﬁ@ﬂ(z ~O(20RMR2 oﬁ@(p@mlyfr"}z $(whdre R2Qhnd R* are

ol o i ARt D

arylgf dr )G amd onami de (-S(=0)2NH2,
8@ )C%ors- _%fb R21R22), where R20, R21, and

[0136 )@m@lqs;ﬁ @pm@dj&hclhjttestmrﬁ(grws thartcnmayabe@ibedlﬁlchide)ﬂut are not

im0, TR ShERNERAS, BB o e e

point of mmenwmhmlﬁ@mmgl 8oap o ihe F56 88 R?ngfoﬁﬁﬁhaﬁ [géherau be at any
, hal oal kyl , carboxam de, nitro, g

ring aEOY’E:FD)Vlgmk atsubstitesnReyp mayibsmjtached akg ﬂ;at will quawehnmayxon of the
Rio aﬁ@‘R@ogg) R20R21R22), ester (-COOR20), am de (- CONH2),
nmono-substituted ami de (-CONHR20), disubstituted
[0137§ nilu eng vE@ENRIR 22230 uiubaivied beshbstiiutkd AyINbitiGliady a8 6
unsub\é@.rf? 04/ 087075, PCT/ US2004/ 009667 R20),
On 5hsHRtecbeheryE Jioee veioanR uds @nmpslstitytedyr smbgituted
hen ilﬁwl@féhm
P s P Ao SRR R i ARLER para o e athrs L., Y has the
form a-NH2 S( =0) 2- R20), nono substituted N connected
sul fonam de (g NHR21- S(=0) 2- R20), disubstituted
N- connect ed ulfonqgn,g@ (- NR21R22- S(=0) 2- R20) ,
sul phoxy (-S(=Q 2 ¥, sul phonate (S(Z R
S

sul pho and sul fonam de ( 0) 2NH2,
- S(=0) 2NHR2 or -( O)2NR21R22) wher e and
R22 are independe ~rsel ect@d frdm Ry tRao
group, heterocycl ic group, L _C3/C20 aryl

a Cl-C6 al kyl group.

Jtuted aryl or hey‘g;ur R?
substltut ed wwth one or nore groups selected ¥ om -
-Br, -CN, -OCH3, -NO2, -NH2, -NHR20, -NR20R21,

[0138] %Qﬁezw R%Cﬂ: é§f Lrggz %@%iﬁectgde ﬁ(gﬁlsagze%ctzryg'%vlthdramng
group, unsubstituted C,~Cs alkyl, substituted C;-Cg alkyl, unsubstituted C;-Cg alkoxy, and
substituted C;-C alkoxy; where the substituted alkyl or alkoxy are substituted with one or
more groups selected from ether (-OR?"), amino (-NHz), mono-substituted amino (-NR*’H),

di-substituted amino (-NR*'R?%), cyclic C;.5 alkylamino, imidazolyl, Cy. alkylpiperazinyl,
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carboxam de (-C(=0) NH2, -C(=0) NHR20, or

-C(=O NR20R21); where R20, and R21 are independently
w@edognswds froma O -C6 al kyI group, a C3-C20 PCT/US2004/009667

het erocyclic group, or a -C20 aryl group,

&deferably a Cl-Co6 al group [0136] Exanpl es of
morp nmcslmll(fSHh)etmemlmry{SI%?)owpsquhwarhmayhmldlé@@@lﬂi); esteie(-

coof b, i GONH b siiRuB e cLURRT) Woonefiifa amice
CONRER , Bi-catinb@sd amde (girl]}g;r gﬁgﬁggb g?dsxg&mw&dwcbm@cﬁmmlde
2

oups. may
R Igzrubétsub&ﬁlélﬁﬁ B e apie AL RS G RAAN-connected

sulforfile ANERY @0 TRIIH - Qbsiitifed NSO AR oA RNE TR

S(=ORHRSY, Idisubﬁdutadw cormatftédl auf@ainydeanNR}irsz&wmzm?éﬁ s@lphoxy (-
substituted phe ln one version,

(‘Ohﬁ)ﬁ)bg’clphqw@dsb—rd)gggst)ﬂ sulpheay! (ﬁfré?DyR 2 ﬁummXé’r(Sﬁ@qf@o

sulphftfift SHOBIEP 3B RO, BhofbfokP@PEOROHES, E%i"épha"e
(OP(@)(QR%OB) ﬁmugg%g l'@(mﬁmy-&(mhm or ‘{394%)5]][‘]

r » r r
wher§ B KO 20 PR X Ry ssRGten g ik ésp%eaa 6%'3
heter@Uyk,HJ: gro%H bsital Gyéﬁ%ﬁkr&% gﬁéfycr%blg lér@lu@es tavl\%,er B C&ﬁ&:@fhere the

and substit Ut
electrgu mssthdtamegi grolukys sebactesl| fkam halay eyasg k‘;ﬁN)t hale:dky\k carb@mnde

niteo, Agqnd0 CoBICA R LT Eaainy R Rraignaey e TR R ),

ester CJ«CODE@} lahllykldf(dC@NlHi?) nﬁorMRﬂle{aaﬁed afiidd (- (20@1:'[:[52 ), disubstituted
, al kyl piperazi ny

| k
amldfgb P%%%% U g@&m@e%@h CersPphol mpso- Stlhstﬁutgd N\fgnnected

annd§ %ﬁ; k:'z fkmirdls éN%SM%&QWWb E=EEIEY, N-
connmdmmsfummdem SEQ)eRE )dG@bﬂIdRﬂm)snmohdﬁﬁmmwcwﬂ@mfmae (-
NHR GO g e bl SR Y g Seide (NI SEO) R,
sulph()x}\gzgﬁ%)géﬂ?suﬁ%gﬁate @S(&@?%Rméfsﬁgh&'i @S(fgg’ﬁﬂgd) 3l 98l fonamide

0)2- R20 N-co nam-’d
(-S(=0) AR, ﬁ(—o»ﬁfm%ﬁ; or ff?ziﬁ@ﬁﬂbsﬁ ) wthert mi ;:Bﬁnmdtléz are -

. f ' - di,subst
ndesg s S G LT S AR SRt ora o
arylg‘i(bﬁpp wfataﬁ a¥(;=0) aﬁkgi) grosp! phonate (S( 0)20R20)

sul onyl S( =0) 2R2 sul ph| xy (S(= sul phi nat e

@p@m@)on Bw%mawp rspdaytizelecte é@@gpﬁ'@n@]@;@r -CN, -OCH3, -
NOz, (ﬁﬁé, RHE) QR2EPNOFRNALER, _CHEF,, —CH,F, sulfamide (-S(=0);NHy, -

S(=0),NHR?, or -S(=0),NR*R?), carboxamide (-C(=0)NH,, -C(=0)NHR?, or -
C(=O)NR2°R21); where R* and R* are independently selected from a C;-Cg alkyl group, a
C3-Cyp heterocyclic group, or a C3-Cyg aryl group, preferably a C1-Cq alkyl group.

[0140] In one version, R;3-Ryg are independently selected from -F, -Cl, -Br, -CN, -OCHj, -
NO,, -NH,, -NHR®, -NR®R?, -CHj, ~CF3, ~CHF;, ~CH,F, sulfamide (-S(=0),NH,, -
S(=0),NHR?, or -S(=0),NR?R?), carboxamide (-C(=0)NH,, -C(=0)NHR?, or -
C(=0)NR*R?); where R?®, and R* are independently selected from a C;-Cg alkyl group, a
C3-Cyp heterocyclic group, or a C3-Cyg aryl group, preferably a C;-Cq alkyl group; and C;-Cyp

alkyl or C;-C;palkyl substituted with one or more heteroatom containing groups, selected
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(OP(=0) (OR20) 2), and sul fonam de (-S(=0) 2NH2,

-S(=0 2NHR21, or -S(=0) 2NR21R22), where R20, R21, and
woR2R4a8®73 ndependent |y sel ected froma Cl- C6 aP®yUS2004/009667

group, a C3-C20 heterocyclic group, or a C3-C20 aryl

g preferably a Cl-C6 al kyl f&;i and where the _
from V@r@wloﬁh% thigls Qmi@ergwbﬁpc pgers eu sylfane $vfooic acid, sulfonic

acid %Y%r}'%gfgn ie, #ﬂ}&@%@%l cﬁz&ﬁ@ ?& ‘%EU yﬁ& 5518 %lg redGh Rde ,

aldehgdo, ket aﬁﬁr@ﬁﬂﬁlﬁﬂ?@yﬂno,?ﬁ%féfab(yal@@@&@)eﬁh%glm thioether,.
stituted am de (- CON .
cafbog‘i@%%% gaiic %ﬁﬁ? gt Gsf@mm%ﬁziqeglyw&@m a@inog halgj apd cyano.
i fAut N-
[0141(] N'ﬁ%ng(v'e@on)sa@%lo Q{“‘U&l? é ggﬁdt %{d édégﬁ_“ %Bﬁgc H‘é&lgﬁl ggt?y to the
X llnkerl‘@mpRZﬁ 08¢ ¥OnRBO X givup éxthe ethteH 1 SR fgpmanis d®ond, and Ry is

0- subst.i tut ed connect ed
an un B g O T b G-yt o 3 B @omitare artho or para to
eachBﬂléloﬁleeﬂIeQQ]kﬁ&Q C%re@)m §tHe-fRARR22- S( =0) 2- R20) ,
sul phoxy - sul phonate (S(=0) 20RrR20),
sul phonyl (S( (9)2F€20}3 and sul fonam de (- S( O)2NH2
-S(=0) 2NHR21, &2NR21R22) , wheRe_R20, ke and
Reg areg | ndepge tly selected froma
group, arvCs—&2 erocyclic group, or
group, prefe 3 Cl-C6 al byl grryp- 139]
version, R13)R2Q are | Rtependentiy sel ected fyom - F,
-0, - BLanapf - N2, -NH2, -NHR2(
CH3 CF3 CHF2 CH2F sul fam de (-S O)2N
S(=0) 2NHR20, or - %=0) 2NR2OR21), carBd¥ami de R
and wirefd QR gre asdescelbtiiB2bhy Rision Sove) NR20R21) ; where
, and Rat are |ndependently selected froma Cl1-C6
al kyl group, a C3-C20 heterocyclic group, or a C3-C20

o S0 AR S BB bE T
group 15, to Qbrote&t[ble gfolyp in fBelati-neoPleRic agéi&?andvﬁﬂh@%ﬂ yield the anti-

” NR20R2 -CH3, -CF3, -CHF2, - sul fam de
neop @stg(ag@tmﬂzzymtmgg dg)lmﬁthe gnti ng@pl@t@pqggmpy degradation of the

modifié Qﬁ%ﬁé@g%%t% %ﬁ@a%bele%eﬂqﬂég%cu% Rgtéle hﬁ/gOXl{: Flcuvator

[@1433 el lnohe derfsivonRg 161 {efoahidy L—(@R‘B&ﬂ) 1%12 mﬁsrecw@ and R are

indepgieptipadigoied S bh 1 n Ao GhoC oty ftsitbisr il oes aeore
heter&uitdis bhithin@h JMohky, SEHQT frHR H ?dﬁﬁ(gﬁ‘ ERE IO gtgg&;x&] &Hfél}lc ester,

groups, selected 38 WD 2004/ 087075 PCT/ US 0096
SlﬂfOPflan kg exlfunic atidenlfonipagH estehiswttaeride, sulfdriamide, carboxylic

eid, SR BT 4o, A OB R S o, 3 B ey
hydmm bty lihiol, @doeth&abdrbo:88ic Qtid, @eﬁfb&@hc acidll AR 060, ani@é Oaldehydo,

ni no halo and cya preferabl droxyl et her
keto, PJHPI% hale rfnd st is;, and 82% @Wnd@ra@d%%arlm@nym@mem has the

form%@laqqﬂR"eﬁ‘ugfl{ ?ﬂ%rg %;%ea%lgar?lg?f%ﬁls SF%&%EQP%% &bg 0 ﬁ%ﬁ or %ao alkyl

substiautel with o br g ietérsataint @atdnglpioaps, |syleét6d flogn h§>6roxy1 ether,
the, X group i s the ether

thiol, %gel%%fogﬁg@ﬁ ﬁst;elg sgl?%q\#g sl Igc?ﬂg sip n;csac?d 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, R*, R*, and R* are as described in any of the prior sentences
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an unsubstituted or substituted phenyl in which the
Ri o and R12 groups are ortho or para to each other;
WO 2@4/0870h% | i nki ng group L has the fornul a RL4PEBS2904/009667
R18 R19 J '0 R13 Rls or R17 R20 XAALI i R15 nnndQ
R12" uf and where R13-R20 Are as described in any
in thiy paregrgph, apd chethe poovise) that R ™ & &(ﬁbol;mﬂy whge ﬂ@raamtlrlgeoahytlc agent

s iR ol kbR E e b RPN e, 1

one vagg&, Ré“r@dﬂh‘r‘aﬂehydfdgew eld the anti- neoplastic agent
a cytotoxic derivative of the anti- neopl astic agent,

[0144]; pokt e FFHIR: Rords of Hehand Fue ds attasheddnihydeayyl asopp @xygen in the

9 8 RO 0o RN oo
in the—l(eﬁmﬂﬂﬂa@enRMemmoﬂle dCHAD-CF©)- amibiRp énsteschéd/to an amine

%ctedéo - Cl-Clo alkyl or Ci1-d o alkyl
grou%‘ﬁf 28T 1t aﬁtl‘b?&?n&r nore heteroatom cont ai ni ng

[01453r ORbhe ved O%CR thak H%BMQI%O—WR“OR‘”) fraes= él@‘“qy Where RY R*and
ke

o hi oet her, I ni c est er f oxi de, sul
R 3@@1&# dmcmbedcabdye msﬂIRoanctRacardlmisp@]dentbuieﬂ@mlrﬁm -H, C;-Cy alkyl

or C135p R el SR o Grong iGronfo piad el rom
hydrd&BIBfeﬂfeﬂbhi)bl thiyethex Mllfini@leBRF, sukithifd, sulfthed Siliic acid, sulfonic acid

car boxylic acid, carboxyli ¢ acid salt, ester, amde ,

ester, gnifenppge. sulfenagtide shmboxylimacid, carbexpicasid salin estew amids ,a
LT A L S R
carboxg]licemctr@d:afb’oﬁyﬂn&imd:éabt aéthy bmé@de ,GldeGdo, &bty hmino, halo, and cyano. In
one véri%g)lsﬁl; Litglédlg\é\tdptggulgn &&pe(t:%e%oq% Ovrv?re;: gﬁg@' ll{yl and R* are as
descrfb@&%&x%%d lg%{dr I@M&@ﬁ er sul f oxi de, sul fone,

fonic acid, onic acid ester, sulfenam de,
suI fonam de, car boxyl ic acid, car boxyl ic acid salt,

ester aI deh keto, amno, halo, and cyano;
pref eré@% 3’2% E%m’Qer thiol, thioether,

oxyI c.acid, carboxylic acid salt, ester, am de

[0146]; L&W@é v, thepti-ngpplatic aggnioN. may be Ay agenh gapakleofibsing protected

usmgl%ﬁ’@ﬁiy ox eas(%% @dllmku!%'grggﬁst eg&gt%e:agpo\!/}eﬁ}d etﬁé‘tééen%g%%gtomxlc

anu-nzﬁﬂé%tﬁ&@@ﬂ&r BEH iS04 OPREHY agennupdni 1slepser g aqiuction of the

b whi ch %Ee proviso that R42 is -OC(=0) _ only when the
- hyPOYR pe UVl astic agent is linked to the |inking group
[0147] hriQ @B vERRNNNLE 99%‘[09(% ARnPRVY; dd 1 Mss than 100 microM, and

anti - neopl astic agent. In one version, R40 and R41

optionglly legsdhanglemicroM, as defined by the NCI screening assay as an LCso after a 24 hr
drug treatment of a sensitive cell line. In one version, the cytotoxic agent has an ICsg less than
10 nanomolar. In one version, N is doxorubicin. In one version N is doxorubicin linked to
the hypoxic activator via a linking group which is such that reduction of the hypoxic activator
releases modified doxorubicin having an ICsg in the low nanomolar range.
[0148] In one version, N is selected from the group 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-

fluorouracil, AQ4N, and hydroxyurea.
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[0144] In one version, R12 is -CH2- and R12 is
attached to a hydroxyl group oxygen in the neoplastic
w@o@ans70rh one version, R12 is -CH2- and R12 iBCT/US2004/009667
attached to an amine group nitrogen in the neoplastic
gent In one version, R12 is -CH2-O- (=0 - and R12 is
[0149dt t @éieeanti-seaplstiohgents @amtp imiorpargied in or elvesaddioph detprotected

antl-l%%@géttfﬁéegééﬁ% %&) % V aéo %Bmym&&fag%am&&s g(l)lghlcme

cyclophospasaidepedarabiay, eiaamazl?ﬂe?» dadtthobdAind dguroneleaf Nessdbimolides,
sel ected from-H, Cl-Cl0 al kyl or Cl-Cl10 al ky

doxomyblsdn and doxgrylicin-lika sompovnss sucheasepiabisin andriletivatives, enediyenes,
epoth@lﬁﬂ Y 835% ?%ﬁ%téﬁagg K}ﬁd ﬁﬁé%ﬂ‘%bmg toéjﬁﬁc)ro{ngcﬁ’ ot prodrugs thereof

such saiXéloda mafketadl, bySRJd)(fhemyﬂr@quﬂaa Bﬁir&iyuré‘dpbﬁtﬁﬁ’taﬁﬂ Geaytansines, 6-
sul fonam d carboxylic, acid, carboxylic acid salt,
mercgpiopuyrine trexatea|n§ gl, ’@(xgntr% timpicontapyRe agents

1nclu871}i§ Bt nd% figliRuad l:é’rbgeﬂgﬁﬁ%?’ cisgihdif 'bred]ﬁmﬁbﬁ’éé r&cgfbgﬁﬁlg araxanes

carboxylic acid acl d ter,
including bhtymix ,llnk’@dcd,oc%taxah and paa:ﬂlta,xeh taflanglides, teﬂ1p051dm 6-th10 guanine,
vVersi n formul a - (CRAOR41) - CRA3=CRA4- R42-
topotiih, tsyinds Al PRSI NG L o e T G0 " e
[015(2e C’Oﬁiéflaxﬁf ﬁe ﬁsﬁ@ﬁéén‘té thé{t dah 3&RcorAeE M &r rWégstq{]&@ lhe protected
neral ly e antT-neopl astic ‘agent, N, may any
mtl-@gblﬂﬁtl%%abllmluﬁe 133 areglop hnmed tceahtl wlwmmemypdkyletmg agents,
t Lin rou ribed QV. dt
antinBEbOYER, MRy RS e A PSR Ll B i F g odei natural

produm;d platifan 20b1dina€iop b@ﬁf)leﬁesa@lﬁﬁiacémﬁfbnéﬁ |seostieutad ths,
ct.i on of the _hypoxic_activator. [0147] In one

meth)(,lgy PERe degaatiyes; y@r@p%gﬂécagwesms,ﬁ aip hpimmmep ardantagonists,
M. n 1l mcroM

antt- R o B8 R i S R By pafoSlR) B0 o ter

[0151] 24 dne Ver}tmmgﬂteraaatmejﬂastm:fagams ¢ ntay\be peetkdted uging 1.hlelhypoxic

ne v 0 the c I c. agent | C50I1 ess, t.h
activafiys qi [%H%‘Pﬁ BrOYPS d%%&g@fgﬁ%r%ﬁg e i cgasa eoriEReiRtbipHe e vm a5
anthr¥StHhRN ANthcydPKEY MBiugé But a'r@ﬁ&qnﬁﬂ’ed tbbfcl:ﬂﬁﬁe?ﬁ' Paunorubicin,

activator via a |linking group which is such t hat

Doxopii¢in: Erirnbirin, tiderubigivo MitoxantroneaPiparubica, m&’almbldmf argbany

o Y D e PR G

the clagngiasthiatgclifes iy haly PeRstected 8ehy 128 poxic activators and linking
di scoder nol | des, epot hil ones, taxanes, calicheam cins,

groupg dgsaribad Afeindes. | n anot her versi on, N is selected
[0152) ;{;ﬂrhy;iﬁlltﬁlg&ﬁﬁsﬁg?%én?stth&%aﬂhc%g%gzgt?% fifor r}éf&%%ﬁ%ﬁoﬁﬁ % protected
antl-mgmasjbc)agema 1noda®ie\éﬁa]2>@§)éf O T the FAIIhS2004 ROQTEEA in this section.

Wit it TR af P 2okt dhe S ectunasn g 9t e GRak kill n the art il
undel@t‘ﬁﬁdl h&\& P i(ﬁﬁﬁfﬁuﬁ%?ﬁ‘ﬂqés&%a}b%gl Cﬁlfect?%gofﬁgtan& b6 Prdet

onyci ns, calicheam cins
analogg/@ﬂ the ﬁusmmocmpdlmptaamabctné antitaeaplisiiziagent as described in this
patenfjaCti nonmyci n, daunorubi ci n, discodernolides,

IJD

[0153] Attachment of the anti-neoplastic agent to the Linking group or Hypoxic
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 protected anti-neoplastic agent is Hyp-
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doxor ubi ci n and doxor ubi ci n-1i ke conmpounds such as
epi rubi cin and derivatives, enediyenes, epothilones,
wer@posiode, Conbretastatin A-4, fludarabine, PCT/US2004/009667
5-fluorouracil or prodrugs thereof such as Xel oda
mar ket ed_ by Roche, hydroxyurea,
N or Ryl oy (Feasistlss e hapdic aghivgios a5 linliag gwup may be attached to any
: ' . ' of] 1 t.axant r qne,
o RSt AR A B PR e B plo B or e
anti-eoplastidagehat i n and ci spl atin, predni sone

rocar bazi ne, .taxanes including but not |limted
(0154, e IETSIOT ths PPYIS 26K VEIQr A NABIE BEaup is @aghsd tjehydroxyl or

6ot . ! .
oy SR e OGO TR i s
and opi pr moge ¢fithe subsHSHks ofttheaminn igroupanptepticed with artioad thamoiety

. an incorporated.in or released fromthe protected
in the b R Tl o T B Hheceomoplesina skt igay be

attaclasdtth ﬁ@lﬁfg@ﬁ;@ Rt GvAGRHIRking otk A@haGRRES, of groups including but
antinetabolite, mcrotubulln polymerization perturbers

not lipfitgd testherpl carbamates) jarbonatasasiersy atetals lamigescad @tsnes. In one

versi@du g@t %g%u‘é glg{ax?ag(grgéri 1&#&%?&,”?@% r%ﬁﬁ‘fh%g tt%ﬁr‘%lc eﬁfeq%ig@g?ﬁc’c’ agent through

an etleodly BMae or ¢drbahatsuppr essants, certai n hornones and
nt.agoni sts,  anti-cancer pol ysaccharides and certain
153], B

Htigrenplasiy agent Bragila reprepenisl ps NrrZo wdetee. isi-6M] or -NR'R’
’ - . . a e 1.0
D ARSI O A0S A T B A0S e
NR*R}ds & primarye sdchedary as teriidry ayiint grsips. GeddrillyotNRER Wb aiar@ie type
ant Hac¥glkfes. &hragycLines I ncl.ude but are not
BrouR (ARRPIE A" PRPIARG Yritih PYIHIC FSHYRIGF ObYRIRE £ropB Ry rerlacement of one or
both EPRT4HAIFCT M oh&SIAESBHCE 1 -NY,L QX BA a8, Pid e cin, and
Val rubicin, and any analogs of the ?ore90|ng.
[0156Ant Inrosie yetsioneZ anahpdroxdrand wed hydkorydas banded @ aromaidc group in

: ' . ' th | f th .. hat
T T
is a phemyli pssubsibiated heny € Tk Bubstit&Ppheaky BObart Bﬁ@ﬁis@cﬁi;]ihg system.

agents that can incorporated in or released fromthe .
[0157r Jpewe dersioanenanizeisraen b tha dapesc pefivatraor linking geoups the anti-

the. ) : . : Y Com..
neon gk Ry LREOP 00780, 9587 0L R BB aRE gL Rowine
wayst hi s patent, one of skill in the art will wunderstand

how to identify and synthesi ze anal ogs of the
foregoing and how to protect analogs of the foregoing
to produce a protected anti-neoplastic agent as
described in this patent. [0153] Attachnent of the
anti-neopl astic agent to the Linking group or Hypoxic
Activator: The anti-neoplastic agent is attached to

t he hypoxic activator (Hyp) either directly or
through a linking group (L); i.e., the structure of
the protected anti-neoplastic agent is Hyp 41 WO
2004/ 087075 PCT/ US2004/ 009667 N or Hyp-L-N.

General ly, the hypoxic activator or |inking group may
be attached to any nviety in the anti-neoplastic
agent capabl e of attachnent and that provides a
prodrug of the
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anti-neopl astic agent. [0154] In one version, the
hypoxi ¢ activator or linking group is attached to a
wha@roswrs or  amne group in the anti-neopl astPCT/E®NL/009667
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 the hypoxic
—agd vator_or linking group. In this manner the
N antr:I -neopl ast i cNagent  mayeBaindes pkligkss aavPexit #REVHY poxi ¢
activator or linking group through a variety of grgRs)
including but not limted to ethers, carbamates,

carbonates esters, acetafs, am des and am nes. |In one
versi on, the hypoxic act|{vator or linking group is
attached to thenantio Maif8e 3t linkEr of HEdxic ativator
et her, am ne or carbamate. [0155] The anti-neoplastic
agent N may be represented as N -Z, where Z is - OH(@sfer)
-NRaRb and N represents the remai nder of the
anti-neoplastic agent. Ra and Rb are such that the -
NRaRb is a primary, secondary or tertiary am ne group
Generally, -NRa i s~anyllam pe type . gro bl e. of,.
bondi ng to the hypoxic activgtor“%ﬁawg%frﬁgggfgﬂfmﬁﬁdwamr
repl acement of one or both of Ra and Rb. In one (carbonate)
version, Zis -NH2. In one version, Zin -NHRa. [0156]
In one version, Zis a hydroxyl and the hydroxyl is
N'—bBoNHEe t e—asr ar dihrat-+BRYr+-Bempainder of lingeram hyporie agtivatst i ¢
agent. In one version the aromatic group to mhic@@ﬁh%
hydroxyl is bonded is a phenyl or substituted pRERYY.
The substituted phenyl nay be part of a fused ring
system [0157] In one rsion, upon protection by the

hypoxi ¢ activator or lipking group, the anti-
neopl astic agefi—LsyRe L0 A ARIAURDAIEr S pokRIRfivator
or linking group in one of the followng ways 42 WO

2004/ 087075 PCT/ US2004/ 009667 O N O Remai nder @hrbamate)
I'i nker or hypoxic activator (ether) 0 N ORemminder

of Iinker or hypoxic actgvator (ester) O N OO

Remai nder of |inker or poxi c activator (carbonate)

N NRaRb N NRa- Remaind of _|inker or hypoxic
activator (ani X RQ Remainderoflinkerglphypoxicactivator

(amide)
[0158] In one version, upon protection by the hypoxic activator or linking group, the anti-
neoplastic agent is attached to the hypoxic activator or linking group via either the ether or
the carbamate linker as shown above.
[0159] 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 indoleé, 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 Treatment using the Protected Anti-neoplastic agents
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N NRaO Renmi nder of |inker or hypoxic activator
(carbamate) O N NRaRemai nder of |inker or hypoxic
w@ewuwstoes (am de) [0158] I n one version, upBeI/US2004/009667
protection by the hypoxic activator or |inking group,
the anti- neoplastic agent is attached to the hypoxic
[01614ct Thegtrotected anti-nkopigstigragents miap be usddein mettbmistfhlehreaming cancer. In
i nke OVe.

such 518%1 ﬁ ar ba Sétglﬁ]aﬂ*éouﬁ ot g agqli%ctedoﬂ? rI1eoR a{sﬁ e%;? 1s; aﬁn{llﬂétered to the

subj e&n tGenBt%ﬂ?' tB6 bul§eAARRR A YuMan opfl&i-ﬁﬁﬁt@ﬁjnﬂﬁhﬁkﬂl trhepreferred
poxi c activators and |1 nking groups described in

subj e@tms 8 hpmene pabjedty Qs particalpr sibjectgiapluge buirse peidimitgsiomen-
humaﬁ é)?hﬁ?es% é '}8 uﬂ?m L %o%g% gfnb(m[e tl&q ﬂ%rﬂrgtgcttg& QMRS

eroc c 1’C ahtnes i nN¢lu

neopliastiﬂﬂigelst is adhiddsterbd slonanth dienzisiorihE ptasdted airtkdphstic agent is
nitrqogen of,  an isoquinoline. In.the case of amdes, in
admirgpfgred dn corabinatien with ape e et additional arthreapepbegents. In one version

the p]?gé%tgg]%ﬁﬁme taetﬁ: d%@ﬁﬂg althifi RGN id o @ﬂ{cu@n %&QQH'&%ﬁeutlc cancer

e version, e anti-neoplastic agent
treatnhdwit hmdsdlng biﬂrlmiﬂlltmteti tol smrgg'ytahé rd?ha:ttoenc tTéhet protected anti-neoplastic

agent,y@ill tijg%ne 18( astyc a E@Pﬁsa@@mezoq% é%%é%ﬁ?on Various

phanﬁz[&%ﬁﬁd&?@cﬁhﬁﬁtidhs AWe Eﬁa% eRNed e UeQEibbA it FeARulESéns section of
treating cancer. In Such nethods, an effective anount

this pefenta protected antl-neoplastlc agent |s admi ni st ered

|
1016212 sp R St netPRg Hapot s B ohiRien e Giiu@Hiops gon be
used fdﬁ’&ﬂarﬁ}u?pt €6f canct18/a spBjeét] ﬁaﬂ@ﬂaﬁjdtﬁ £Riifian $ubfdctl d €ahdtrs that
(0]

are n mted to non- hupman primates dogs,  cats,

may hesfraptedripetadebutiess netdimifed t@ t@mq@ras Prsast qapesToikin eascagbone
cance? rﬁ‘\}er Ct’ﬂl%?lg Ibpa§ﬁ L I gl? %g&cet | f n Lar ég?ﬂtﬁgdcfek ﬂ{%ﬁcxelﬁq ré?:ﬂﬁn

version the pro I C agel
paratidoidnihgtcid,edrenal, aentbl iste, BBadbridneekestomadhp beonchi, kldneys basal

addi ti onal anti-cancer a t In one vers
cell ejjeiopicy SHmAns HLEEHALER Bl BB iHiceruing gp RRNISR s, metastati

skin &%dtﬁ@fobeasawnth ERGE SPEINA, GeGANGR cell ire&haBRYeloma, giant cell
i ncl udlngmgut not linmted to surgery and radiatlon.

tumorf Ismabwoltl etumgmtgtallstenqsl et el tusemrimarly [braiy pineer aqutdomd

red in C caI ositio var i
chrorft b od i Batr PR reiide=fi87Rns ddroliie,fdrerrlata
medulleS Catdd@sind, Phtdrdraddidnd, naRSsH aelirofihs Oﬁltesﬁllﬂil ga;pgatoﬁéuromas

[0162] The protected anti-neoplastic agents and their

hyperplastineqraeal neme tewaph suirianeid habiys thaor, WHa's tBmpr, semingmp,
letom§;¥@§te9 tun?c%a&%cblrtpﬁ%?é{@a&?&b nﬂ%%}échfo%df‘ :hr%%r @ lbﬂuil:'l ”g” Ce
retlndbﬁetstdma,‘r‘sctﬁi‘dssiue shleuthemlahgnbmﬁﬁsdmmd,rtopfcal kil lesion M @rosis
fungoki)t?er,] ?habdomyosarcoma, Kaposi's sarcoma, osteogenic and other sarcoma, malignant
hypercalcémia, renal cell tumor, polycythermia vera, adenocarcinoma, glioblastoma
multiforma, leukemias, lymphomas, malignant melanomas, and epidermoid carcinomas.
[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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cancer, liver cancer, brain cancer, cancer of the
| arynx, gall bl adder, pancreas, rectum parathyroid,
wao bopro8175 adr enal , neural tissue, head and necRCT/US2004/009667
stomach, bronchi, ki dneys, basal cell carcinoma,
squai nous_cel | carcinoma of both ulcerating and
that cangsr chemethergpieofienainyelyves the sinsWianequsros swesagsive administration of a
. é L 0G" S 1 ticul I .CQ .
g R R e R TS e G
agentgahn B¢ asedsn comsbiahticiethbrapiesas propided by yhdxheathodd dedtribed herein.
acute._and  chronic | ynphocytic and granul ocytic
Thusy laﬁltaff desciption of dllysiratiygeancers ganfaining pesicsegignsamenable to
treattHEH WithAhy plofdcRldnpiE gﬂa HARA i
e neurérms, mlqt%{cestrblSJi ggTeo a%gﬁ%ggggﬁg%tg@ec yper p%’%g}%efa@ ies are also
descripwdneal nerve tunor, marfanoid habitus tumor, Wlmnms

semngina, leio er tumr rvigal, )
SRR T, T I
State$, BhdsPOPWASH APyitRiA T yeht SSUSRAICRATRIng MBhd BA&RE cause of cancer

carcinoid, topical skin Iesion, nycosis fungoide,
deathy Gutyesrydoenls fomihe teaposit' of lugr capem invedvecthg éntegratiordof

chem?{&%ggpy%gﬁcﬁ'?@qgﬁ#a ?@e&%@: glﬁ%&?'&ﬁ%?ﬁ%ﬁ%& Ql%—ngo%llellstic agents,

includihj; @Ysa $ia0 fleaséthen dtidraFeutit QpdeRsThrasentlly YiB&R WQRSt various forms of
mal i gnant mnel anomas, and epi dernoi d carci nomas.

lung ¢apeerapanrpraused &t taeat bngpansernen pramnle.dyagriaeiag rmpn-hypoxia-

. ' sed._ . .
B8 R SR 5100 04 BBl 0GRS S i
existing no@bmatinicthuchpieb.UA variety o6 tombinatiérechehmotheraty regiNGAE have been

reporig) el LA IonE Fibaer. isip g CamBBRLO I AT A e T
cyclo?ﬁ&@hﬁﬁfd'e?dcﬁ@ﬂ?o?d’in aﬁd‘gingﬁﬁglge{g%ﬁ?fllﬁ Sside U Plat@ (VP-16); and

hese cancers are discuss strative purposes
cyclophosphamitisodaxonbigk and VIPrl & (€A &Pl 6niMddeauravil derefid M
2004/ 087075 PCT/ US2004/ 009667 . t hat cancer
comb RO PRI ARG (=Pl B DL PAE) SETIEr A heerofeported for non-
smallssell ¢@fpSdavieeradit Protdtet Ardinddpladtic ¥euntsede¥cried an ttlis AR Kay be
agents, and_as discussed further below, the protected
basedygit gach ebhe shemetherapeyicogents lisiedabet- i n conbi nat i on
herapi r OMd t ribed herein.
16 PL R, B erl R o R R0 Bl B bl
regressomt afi aviarign éuppexThe megl aetisc dnigs abihe tle@tment eBdvieiah hwid teen
the protected anti - pl astic _agents, illustrative

0 LI C | .
aly s oA PugipRioShhanide 4 stade megnlar, ohlommbvgilg
bio NGB LREETAS, LSRRy R RTEN ie M e
cisplatinyos garboplatin aperoshisatiomakitingydlaphbbghatedetiti3g ta ek aftervals for

... cancer  death. Current.prgtacqls .for,the treatnment o
six to 1Y SRl AP FHBTES et oS ReEribl b B manganeoapig forms of
each ¥f thBseQigeiitk,1AnA Whethic O fRQAR Y vAHanSAh &8 1Y whidhe, RbRERE heg
anti-neoplastic agents, including those that rel ease
neoplasticragericas slgsayibpd hergimris usqskrinsuelt ¢omhisasivns,eithertatreplace an agent
. f lu cancer, can be used to treat
orm ?ﬁ#@%ﬁ%@%gﬁ)}@rcu&%ﬂ%Psee,%' by repl aci ng a non-hypoxi a

[0166) c tCamptiest thoprostate it tHe esrbMaionaaligaRtbydh e RN BEk& States
.anti-neogplastic agents can be used in
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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exi sting conbi nation therapies. A variety of
combi nati on chenot herapy regi nens have been reported
wo ero4e8mld cel |l | ung cancer, including the conbCTEHS1004809667
consi sting of cycl ophospham de, doxorubicin and
vincristine (CAV); etoposide and cisplatin (VP-16);
Agentgridr the yr@at@phbghbramfd ©aneo mluglbueeurammtme yho at(embmmustlne

and cif bt BB 00rR TS Bl BT e a bl of IR 0 Boorangs and
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protected anti-neagplastic agents described in this
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ncer has to consi st prinmari
for trémyipg xolon chxen esinSthae paldruph effet sigrtifpant frepdpeaiid senefibatel potential

for mpgnig b Bnetdiecd i e PR ERHORE 8 W0 B 087075
[01687CTin Y88 904{ QTG trea O tre th&¥s, ﬂ@?rété&é’d %ﬂﬁedﬁastlc agents may be

prostate cancer include estr anusti ne phospha
used m\@dnumkmwm@,proaah@s tolcelpieatherapyamiu@ng Guipt ﬂmnwé t@fanti-body-

ch of th ent, ovi.de he conpo and
direciE e Ble RERE BAGR, ATT D e i i e RoR SR SHE iy
% DEPH@ AokngdReasd al-gnepnsdig tlﬁtd]b?” $GDEPAYME Sbacteria-directed enzyme
i nati on _chenot her aﬂi so used to treat

prodrrsg 8@{% (BRERE)-, Thegangrsi neps of Swtnretsetediantirneoplastic agents are not

"t]%’?d us predni nustine and
hmlte?istép at %%{Oﬁgn%gﬁﬁ#ﬂ%?gg%am I, nel phal an, and
hy dr ox Horemulativne, Modgsaf) ntlinistharion Imdagebeetar i bed

[0169 erEierprpeont datipeaslistig abaitewilbiypRalh be Brniulas@afiiRfthaceutical
and nmethods for treating prostate cancer in which a
formylatiang deradmypisiratinadgasybicet. Degerihed;is this seption aggmpdes of
r.enl o .
admnﬁ%??ftoﬁgfr?htﬂgﬁ%lﬁlgé gﬂcg%?s%gis thidt n?él‘}feao 5&‘ S@E u%%tg%h?]ncers using the
prote@edhai-nadpldstie agmtsg@esmlmﬂl in ltlas patentsecond nost common

of cance death t he ni.ted St s and is
[0170] | Adipistten AL pensted wehpenalpsiiy @ Wﬁ%’%? ﬁlert@@rna% of cancer
can b it ReFHRAR 6@ Yhat enables delivery of the prodrugs to the site of action, the
hypoxic region of a tumor. Many cancer drugs are administered by intravenous injection, and
the protected anti-neoplastic agent may be formulated for such administration, including not

only ready-for-injection formulations but also lyophilized or concentrated formulations that
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in patients with advanced col orectal cancer has proven

to be of only marginal benefit, 5- fluorouracil is the
worewt/ogfftcti ve treatnent for this di sease. PCT/US2004/009667
5-Fluorouracil is useful alone or in conbination with

t her .drugs,.but is associated wiith only a 15 to 20
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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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formul ati on of the protected anti-neoplastic agents
wi || depend on the type of cancer being treated, the
w@e@iegtoesl anti - neopl astic agent sel ected for PCT/US2004/009667
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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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[0181] In one version, the protected anti-neoplastic agents described in this patent may be
used in combination with an antiangeogenisis inhibitor including but not limited to Avastin

and similar therapeutics. In one version of the combination treatment methods, a subject is
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mtravéﬁusﬁxtm !ﬁeek‘l}n Th %@c{)r&ﬁﬁgg%ﬁé 61@ gﬁ&? éﬁé ée%@ﬁ?befd %pe%l qupr%{écted

Physi‘cian's erence Si Ci ans
anti-ngeiflesticagent 15(7(! hdrEi]h)stdi/ediwuhIcyﬂospimeplmm:.@@aimﬁmsterédlﬂ such doses
or are avajlable from t{he Federal
or at lﬂvufg‘?%a%%f%/ £pog iocslﬁer YRy %?V@%&&E@W@W@% f or
cyclo iddlénecancer drugs are al so provi ded bel ow.
éﬁaCancer drugs can be classified generally as
[0189 w%lnewﬁemlaw@mrac@s@ ofithe |ntﬂtlm:tdsdsscr1bad beming srelude but

T e e e —

1darulﬂ<nh a@lamysm;, valrﬁblbﬂlﬁ(l‘VIaI‘sta?) Qf@ Bthetein (ERSRE) mac%ordance with the
ors, nodifiers, nitrosoureas, nucleosid

methog FS(_‘}& ed hareisgaaiseted Anfi-ppardastic aﬁ¢fétl$ m:ndmmmtqﬁwﬁ@ an
anthra%?ﬂﬁﬁl{@ %at caﬁ@e% g%e }o?xpﬁlle%%g&{ ) ASLut 1o Eﬂ?{?g@g{’&d leukemia,

topol somer ase | Briors OSI
Kaposi’ mlsaﬂnoma; prosthue came,rtﬂwaleEcauchb niefa@taﬁebmdﬁmﬁaﬁﬁhé Sedy, and

her ei protei: tﬁd anti-neopl astic ag
breast ¢ancer. As ond example the compound (8S,105)-10-[(3 Am1no-2 3,6-trideoxy-.alpha.-

L-lyxo-hexopyranosyl)oxy]-8-glycoloyl-7,8,9,10-tetrahydro-6,8,11-trihydroxy-1 -methoxy-

5,12-naphthacenedione, more commonly known as doxorubicin, is a cytotoxic anthracycline
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can be co-adm nistered with any anti-cancer drug from
any of these classes or can be admnistered prior to
w@eooafg®rs treatment with any such drug or conbPCEHUS®NL/009667
of such drugs. In 52 WD 2004/ 087075 PCT/ US2004/ 009667
.addition, a protected anti-neoplastic agent can be
antibigtieriselateddirerd cikiures abbmearerarcenpedsetivsoias) aagrivs. Dayerusin has
been é%p%%%eeé{fﬁlﬁj{&eaé}ﬁ%%gegrg%r%sgsﬁoglriégigsggrﬁi %Jg: Itng(lr%}lz)al?é{@ JoRditions such as
acutedyyhplshitisels JeukBintd, 8git€ myddblistiOleukdriial Wili's fimozaittedblastoma,
are known in the art and, include, for exanple,
soft tissueAnd PORG ¢4 BiSESHSRICIROMS, PVATIEBICAINa) frapsitional cell bladder
Tos) . L im 1 .
camn}/ogl?dé, :{Wﬂﬁ% \ﬁé@gﬁg’( ﬁ{r%%hog{na!fg foy iég nce rd(g rnu%l)&gfg%l %Arﬁknk?gl?gersé d
bronchbgdni@cargnamecind dGastrt icart@oplaa Dok crubanis tyscallytadainistered in a

t opoi somne inhibitor. [0Q188] Al Kylators, useful i
dose {15e Fpge of @@969 _ ot o Fel e SRS e SRS A oy
intervait w%élﬁ% ﬂﬁfaveﬁdd@i{}i%gti&noat Rkl an Ir(#%«{lp ;&30 m@hﬁg dbi&heach of
u I fost e (wth o t

chfora cil (LeuKeran), osfam W t hou
three NESBESjve days tappited prrayrifale wWelis. dx acrorddnos with the methods of the
uf osfani de, nel phal an,..L- PAM. (Al keran), .dacarpazi.ne .
methqls AeEET 5 Sin, A etares WA et o PR Saige prir
to andeddtinhiH@ aftePhBAdmiklfsfionREdoXGusIcH A siRdREd @F at lower doses).
anti-neoplastic agent is co-adm nistered with an

[0190] (Amtshieficsiusetu wethe peagties of theymetheds desstibed harela incdvdedhut are not

] i [ ' ' | [, .
i SR B GRPRNED SR b UG B
and daudvngc{r2(Ceglibidine dbdmyoXameNdh accordance with the methods described

.tetra-hydro-2H 1, 3, 2- oxazaphosphori ne, 2-oxjde, also
herein g RFRiFALSH AiowaoPLasHC BSFRF BRTSBHRINICERS, Witls anpntiyiln taigat cancer.
. t f \/- i .
S {3 OB e 4 890} b gL oy
leukefnim gpthied dsrkeminsy ool agytostimsarconas.i an adenocar ci nonm,

N R M R
but afeHRf BRted b ARSESZ0M (ARAREL3N 18802Ble(Rathardy. @n accordance with the

adm ni stered intravenously in divided doses over a
metherlsrdegatibsfl hetsineeprogectddieatichiepplasticgentis woadanisteredavithpan
20-. . re admnistered every 7-10 days, or
sromifiy B B oB e B DGl R Biter MG e ce
[0192)e eRisphospioraaciahibatsaisiful 1h thé pradtéd wiiBe AR#wds Be&dribed herein
in, anti - neopl asti c agent i

. h protect ed _
mclufé%gtgérﬁ rm%élg{é%égg aﬁ?lﬁwoa‘yé (Gupeiak bn aQﬁoatansﬁmthisthq Bebgdsyt
descrgnﬁg 2f1@ﬁ§§?ﬁgté&{edaaﬁ1til-lﬁ ast%oa}%ﬁt @Qg-/aafrﬁl{igﬁre? Wit Whiphosphonate

ion Than normal fTor admnistration o
inhibityrdb tispihasgdrain ahe valsiore the[dah&9is Avdnvernseyecteddrfemm teedrotp

o e e PGB SE 350 B el hebste cncer
[0193] Ad@cgwﬁ'yg“ena@ﬁmib_ﬁox@wﬁ%) in tH: hR¥AEY SIAREmEMNBYRBELCABE) herein

] i'darubi cin” (ldanmycin), valrubicin (Valstar), and
includgiput gty it il te peleqoxil (Cedehren) darrceorndands wikttethe mextthasid slescribed

.descri bed herei rotected antj-neopl asti.c agent i.s,...
hereif § BEFH VR cicheBitiftc Bh S St Beredd T £ o880 asd fivitor
to tre@ARE . Inloe ¥BRiONE TR cAflcer i @I GPEMBEr dre RE€MhRerous condition known

nonl| ynphocytic | eukem a,
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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Kaposi's sarcoma, prostate cancer, bl adder cancer,
nmetastatic carci nona of the ovary, and breast cancer.
w@\200ng70exanpl e t he conmpound PCT/US2004/009667
(8S, 10S)-10-[(3-Am no-2, 3, 6-tri deoxy-. al pha. -
L- 1 yxo- hexopyranosyl)oxy] 8-glycol oyl -7,8,9, 10-tetrah
with tHe meods glgscnbedﬂwjem)awrd)tecinéanmmyoplastlc agent is co-administered with
a nor e

5,12- th
on estGigER AP FCTRBLR (o D4 CANCE 15 RER VREBI e suasdT fgyreast cancer or
the tre#@Aéit A8 AdiiskRedd {5200 RO rendd bl Rb&dureneSEl A cancer

fromcultures of Str onyces peucetjus var, caesi
[0195bo ¥iplaie a@tagpmﬁ%useﬁéemgwé@ptee ek theanaihodp deseribed a@@@ include but
e
eSS, B0l el SR 0 oA AS o SO B Ml
hereinl £ploedtted anviidedbRistidupent iscowdobhissiedWith a foddté afthgatist to treat

and bone sarcomas, preast carcinonm, ovari
cancegJp Onp ¥FrEION; the Fancer er?ateoeaéfqm% | éa aléer exagpic Mrchpgapound N-[4-
t | n
Al o AR MRS R, IRAKA A Borcnty

knowgas hreitotrerate, is amantifblaseodrug lthalt has been ytﬁncha It]hﬁytreatment of gestational

adm.ni st er in a _dos n the f ma as
chorigf el andin e palto Nich AP G R B
hydatiﬂifrﬁ o, $ is WRS Iﬁ%ér‘ful RthENERRER dﬂ?ﬂd%fcb@ Elagés HEABn At I%Qphoma
n2; or 30 ng/ n2 doses on each hree successi ve

g/
and ingthy ereammaoﬁaﬂven@;cam @f myseRs ﬁmgmdae oMneti)atrceatv\/iSt aqntinpjgtered

t had th t.hpds d b d h '
s ol P it Pno MR HPER o ERE MR PE s o PTG B8
admirdfteRA daflp fandhieadyl dautsesuah telirsdsttepeachdi a3 In%édedtvlflﬂnre@lf period of
doxorubicin at such doses (or _at |ower doses). [0190]

one oo VeRks daterpessd retieen qeersss afthpiagy dfor depkermiasnirise weekly
intranglgsgﬁl{a%glﬁé}éipﬁg &t ﬁ?@ﬁgﬁy&g& F]IP%(SS{:%OF3 d]fflg/rsld !ngll ﬁlggosgéi)f#ngoides,
weeklyBhemansenky n;,J catonoofdiises of S0 g er,ddtamatiyay of 25 mg are

bi di ne, oXo |

admi e Sk T B eRSp e P dr e sl e 4gppeeted

anti-ReFA%tid aneﬁﬂs @@Mirﬁé‘t@ﬂé@ it hithaie-aRt dddlifisiefed R shétedses (or at
cancer. — In one version, the cancer is a cancer

lowersdise)t et tindrorf (A, @ﬁl@mpthOEY@eBYli)ﬂgllmﬂm&‘dwl]eZ 4-quinazolinediamine
| Kk he k d K
(comiph R 5 oA ar U B PR Dot P of RRpfbinstercd

mth@p@@dc[da%_ngfnebbﬁstmgéﬁds descri bed herein include but
are not limted to anastrozole (Arim dex) and

[0196] ot Inergepicarsepaanywful ip thequedion ahthe mgthedstdgacried harsésinclude
but ar@qﬁ‘)’? gllrrrl?tgﬁl g?&gfﬁ’fé@tn%f(ﬁ{ec&“ﬁgégﬁg%g? ggcgpcfaggé %ﬁp liffe %tﬁgse g?%cnbed
hereuﬁ: apﬁﬂd&cted antemplesticagent istdoeadadniseredi \Bltlbaremﬁtganamrmnate to treat

[0192] Bi sphgsphonate i nhibitors usef ul t.he .
canceﬁflam% SESE, TR GAREE g aﬁe@carcil@éaowlewﬁwqeﬁ@me APk

[01973: ﬁ ubhl@nﬂ'ﬁfﬁtérg’ & A AUEFRQBAL £afR5BbRAL inHiBltcRe fsoe[n?f%%&?c that

e net scri bed herein a protected
interferes mthshp hsrembly axgémasseindblycof mitnatnb e neefulnintthe practice of the

et B GBRts Tl Byl nt ity (BpVifinblasine
(VelbdiR BRclitR] BTl wx&fe) Rihdre Bl (AI1B7B), d@&!ﬁz@(e AdIROSS
fromsolid tunors, prostate cancer.

6p0thcyn¢ B-og @w@g@atwmwﬁlﬂm end diseadermelideras lbrd&ltlt/ﬁté‘@sdﬂl

accordance w1{h t?le Tnethio %ﬁés%?%eci‘ ﬁergm a protected anti-neoplastic agent is co-

administered with a microtubule inhibitor to treat cancer. In one version, the cancer is ovarian
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include but are not limted to cel ecoxib (Cel ebrex).
I n accordance with the nethods described herein a
w@e@iegtoexl anti - neopl astic agent i s co-adm ni SPET/ER2004/009667
with a cycl o-oxygenase inhibitor to treat cancer. In
one version, the cancer is colon cancer or a
cancepy weash prnsels nen-semat icell bmgk:ﬁmm Kaposif asrr¢dnzd, andimetasiatio gancer of

bI'CaSP(S)I] (%l\}ggﬁ J)I'?%ln[xgslgl’élg )E& Ogng)%ﬁgéesc I' | du'c%fe (%Aas%%g uallso

comnhcrmjr hﬁiﬁvrbad viacrstinetis b Hllktaletﬂ dtaihedriymftBe ccﬂﬂ’ﬂ@bﬂ @éﬁ‘)ﬁnkle plant
. and fulve nt (Fasl odex). In accordance

vV mc%@%ﬁo[s%g BNOESTYSERD Folbe HegBsnt ofgopte ?‘H@nﬁétlhb%fsalso been shown

to be q?e?[ﬁl dlh ketbietich Vil o‘?ﬁe‘?toﬁgélgﬁjc %g%hfs AR AhiG o?g\%a%kﬂé disease,
mnistered wth recept or nodul ator

lymph@sataomnt retianlner-cell sarcone, ﬂmbé@mynsatcbmagmwﬂﬂastmh;raadsx/ ilm's

t t d d.to pre
mof 35S s BB S St B Mo and

1.4 n{g%gfb} ali@lts2iPacRDEdRBQNWAL fhe ‘fﬁ'é?ﬁéﬂs deﬁbrfbtéﬁ h@feﬂP ta'p?@ce&éd anti-

he net hods descri bed herein i nclude are not
neOPlla$tm agent is goadmirgstered avith vndtistine nhnnmtm:é at suoh doses. In one
.accor met hods . des ed .her in a ]
versidl S AEAETF atl-hhplesfe BBl By BERLORE P ith a
microthtiule Bhftilosisacia AARMeS butlrdthbr, 8athini &SR bf a pFoteied antl-
ver si on, the cancer is osteosarcoma. As one exanpl e

neoplastic agenijs akmimatpad sinpyltanepuglyaritner Sithinarfewidays torewesK| after
l. d, conmmonl known
1mt1aH@ﬁ W#%%%]Qg Rgésrl)tghmgnl#ﬁ @ ;t ZC IoI rug that hgs been

[0198,] s edodifietsheseful &ﬁﬂlﬂ@l’dctleé oy hiktliods dbscridbdhéreidancludObR are not
s.wth chorloadenona

. .and.in the tr nment Jpatien .
limitGIE . Eemerm e ?lﬁ%%ra)af%blﬁh mﬂs with ofler drugs su@veasbﬁ flpgrouracil to
treat é&&e&tﬁ%ﬁ&n in ﬂcoﬁgﬂwﬁgt sQfestHJeH éﬁb‘f@t&ﬂ%ﬁ-

In the treatnent vance cases o rryco
: necplas;twgagﬁntes co-Rtmiostered atith & modiier mdsarxeﬂmd antirsarfoet hgenbto treat
r choriocaycCi noma, | Eﬁ%rarrusc ar i %}I ons.af doses d
cancegin pRCTRISE° THG AN ISAATHGTT B taeTyor dhe Hod gt aggrmpoun
that i6@eHsEEthe Sblily 6PMESED tﬂéﬁ@ﬁ%@&sé‘in&lﬁ@'ﬂg Buithdt hinfiRtto the
period of one or nore weeks interposéd between

compepiyt Neydegxyprear Hpigydrqxdnrqaéaakbmnagpomm te enlanek the ability of a cell
o s SRl D S6L L PSRBT, SO0 S B B3 75

incorporpted ﬂlemnsbpfefeimg aafl a&ﬁuﬁ@raﬂbn oﬁNt-ledeii@iyuyad af levefs réforted to
m nistered twi ce weekly. I n accordance w_t

incregs é%%%?ﬂé(g antiraecniaste aHe atake oratorire@f legkeia together with
admuﬂE‘thloﬁ%@E LdEd A9RALo éﬂ egg g%&g 2} ﬂésgﬁﬁ&ﬁge %tﬁ‘one Yersmn of the

nmet hot r exat e adm ni st suc oses or at
therapﬁuge sjethods provided herein. In another such version, a protected anti-neoplastic

agent e atnistorhA R R ek RS ORI R oy £ dcredic
nitritd & a?dib@frﬂﬁéN@'N@Jt@ |t@§r€atdtﬁh@: IdRdke BAG: %ﬂn&dﬁn‘iﬁl% eEihtake

W th pr ot ect ed anti - neop ast iC agent.
of glqca%ﬂ@é@p stimuben e aiptalis of mprthtetdmltlme@ptasu@a@m t he

19 R RS S48 R Bk e e

not hﬂiﬁécﬂlaﬂl&odﬁsfmm&(&%tullaﬁé)eloﬁuﬁnﬂé acy %Qeéﬁ[g) cﬁlﬁﬁﬁhﬁéGB@NU
IS co-admnistered with an inorganic arsenate to
B1CNE49 gﬂtadel Wafer), and estramustine (Emcyt). In accordance with the methods

described herein a protected anti-neoplastic agent is co-administered with a nitrosourea to
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cancer. In one version, the cancer is refractory acute
pronyel ocytic | eukema (APL). [0197] M crotubul e
WO nivitlost0es s (as used herein, a "m crotubul e i NPCDHUSINE/009667
is any agent that interferes with the assenbly or
di sassenbly of mcrotubul es) useful in the practice of
treat cateer. Imehb versiodethe catwedisiprogitn canvet ogiobiastoaree inebtding recurrent
. . limted tfo vincristine (Oncovin), vinblastine
glioblgsiIps IPHIIOMIG. | i t axel (Taxol, Paxene), vinorel bine

[0200] NAWR|BENE hnal SRAGRAERX & the pArcaEEsBthe metiddl Hedceibed Berbin ihtlude
or a derivative of either, and discodernolide or its,

but arelaet linaitdd/te sner¢aptopmciver Y@ uvinethob) Hivoseuragh 9-1Hd A diusidy

. _herei tect. nti-n ' . -
wiou S A5G0, ORI SRR Fo Bt Devoc
floxurid@Ae AUDRY) flad&abiae gFladaraf, pentoanireNipant) chidribinefbeddatin, 2-
2004/ 087075 PCT/ US2004/ 009667 _cancer, breast .cancer
CdA)rgsmeiaping (Gemyar), gnd canssitebine (Kglera)- Ia ageqrdaneg withihe methods
. ati . . Ol @]
L A B8 8 AopB5E o QUK AERAID e g
to treat oamoen Iy okeroammionsthy caxeer 5tB-oel] lynphacytal lkddeniial (Gl haiedcell

fromthe comon _periw nkle pl ant Ni na rosea, Lin
leukergi AeROREE RO R LRINEER aﬂa#”%éﬁﬁaewfgmfﬁl .kcel_q{ fong
canceg ?)ﬁ et RR1P 86 P Wt cirothal & s YAE Extim 18] tﬁé)é'@hﬂﬁﬁlg G0fly¥rd N

er oncolytic agents in the treatnent of  Hodgkin's
2,4(11d388-pysmidihgdipie sk commonhyekrioral asr-Gedrburaeil,de am antimetabolite

r habdonyosar conn,, neyr.obl ast ong nd Wilmnms umnofr, .
e L o & AN PHLA S G P gt 5 P B Sion. rectum,
breastd 58810 fand pafbieH ih Patichb WhG & cofididerdd thetBbltyf kgical or other
adults. In accordance with the nmethods describ

mean, Sridperougpcil iadeainisterething initinkibprapy in dossheht2 mg/m” given

i G AL U A0 LS8 DSBS 60me 1

no toxagienis o'bierlwﬂ at aﬁyr'tinies;tueimg dhepsouese of thet thaapyc;ﬁ’lrhgﬂdgtak‘e given

. m cr ot e lnhibiLtor, such as.a taxane, . t rat r

mtfaV&B‘?HSl%'i é}f#gﬂh@ Ao d Oﬂi% PioLE ¥ %Tﬁ;th@rawgs @;vgﬁmeﬁ%gﬁnffﬂl» 9ih, or

11th (gizs.qﬂ:ﬁb&' ﬁs&éfaﬁgntf P Hok@RRE YR ot M &adRbutt hitirfioall 8¢, a daily
ys to a ek a th a

ter Initiation of treatnment wt
dose ofi cmgthgbubdministird foothre§ 04y@8ivitivitheti daiily dosesatfentesdingt49€ mg. If
_practice of the nethpds describe erein inglude hu
no oo s sSer B s ARG Eher FERPTAS ERER 8 et
7th, a8 9th vk INPhBRHy ¥ Qsn Sh e 488 6o, fok BAY DYk AL kéquieBce dffifjattions
colorectal cancer. In accordance with the nethods

on citherssch¢dybaicanetitaion agopiso & therpy ki accordarss| vaidh the negilaards deseribed
hereirg %p?gtrerltgc!l SLEhED i%, Iag‘?ht ri?%—édrﬁi'ﬁis@gd %ﬂﬁ%tﬁﬁ administered at such
Nt - cancer agent to“treat cancer. I'n one version,
dosestdrévithath€ prodivg fofth Ofel @i cortaspamiingle adjusiad dodes. As another
nopdi fier is a conpound. that_i ncreas%s th% abi | i t%; 3&
examplec e compoydidsagpiog) . frdidro-p Hapuergthiane. #8t oqpmpplyfnown as
i1 TGS SRS IO - R
leukeiabe 6:5Thifl guatise is(aaldy sdministdred mripsesSifiabhute mglkg, of bodp weight
Cancer Lefters 141: 85, incorpor erein b .
ber Ao GF BRI St A PRER B T0R ThALRy A Ry kEaE dasaee at this
level Yl R0 ril%?fb%ﬁgntt, fhe doBSdeSRSEb ScaRfiBlsEF frRfbased to 3 mg/kg/day. In
anti-neoplastic agent uptakKe or to treat |eukema
accortlage tithrthevnethods 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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adm ni stration of a protected anti-neoplastic agent as

descri bed herein is one version of the therapeutic
woreaohos®7pr ovi ded herein. I n another such ver SPORUSA04/009667

protected anti-neoplastic agent is co-adm nistered

with nitric oxide or a nitric oxide precursor, such as

[02013n Qstepeatdstinhitiitory usefvé nn the presting pleiNonEhagls dt:s@nbmbh@rem include

at t sti mu
but ar%?lr& ﬁ%l(i:tgczgo él oga t i atcggrd 20 h tgx]a ngat o Ssctr§8d herein
a protﬁétéd aneapbassic agag es’léo-ac[rﬂﬁaﬂs%red\lwith@ﬁ @bl SESst Mﬂﬁlﬁltdr td fFeat
the practjice_ of the nethods described herein include

cancefy Jp 0&? gersiosy theicAnges i qst?Ob'fhs&Ja% Betasasesadbrgagiancer, and one or

more &@&ﬂ{gﬁé[l ﬁs\g fcgagpa 9%6 rs% ‘rc‘nda‘; %?]ﬁelét?%%c %&rﬁe@le@%bneoplastlc

agentaccor dance with the met hods described herein a

[0202&-r ?lﬁgtg&q%g F‘?Igé 18 gle\mgég:tg @:f%g%gqtg chn c{]escnbed%grein include
v t sl

but alfisbt B &%2?‘2% %’1%;‘%1% a8 BREEBIatin [P B! B @edhile with the

methodscigseribed helgin opiotestedraatimebplastoragent if 00-@0hinikteled wthdﬁplatlnum
anal ogs useful .in the ctice aof t net had )

compRQitl PXtati SRt 1 Cr verufh T ibCer S e el bR pncer, metastatic

ovaridiEaat @%fahl%ﬁrcnﬁmM:’aﬁd:’tﬂéﬂsﬁﬁﬁaﬁpéell bladdePEEAAslone Bxdihble, the
(Adr uci | ). . thioguani ne, 6-TG (Thioguanine),

comppyift @&%@I@@e@m@rq&atmu@wlﬁf esmmenly Gpows as cisplatieis eyl in the
s e N

transi(i@h?:alll bladdsrctanedn evtidhaib hﬁﬁmﬁéﬁﬁbl&dabmgb@ cxGadibthange. Cisplatin,

W nmet hods. described herein, a protected
Whenéﬁ%$ for edyansed bladdggencer.ds adoigeniared ipvialriengps miegtions of doses of

0 EHTELE U0 i 8 SR P TG

hereim, @l grotetted ketivnegplastie ragcni ic¢cradmingterehwithaisplatia admmlstered at

e TR LRSS S0 B R
adminiStered GTROMB ?Ia@nﬁinl&h@bugd A dldprdtdetdiantiHedhIAGEH LRt As one

al so conmmon known as 5-fluorouracil, is an
examplgt Plﬁ’émslelqnoéanenm ‘éejbarnl aagrhelcocpdatitistorddveith m proested anti-
e rC|n of . the col on
neoplgsq c ag 1111:| )&gr ngth ?rge gz'ﬂ 9%511180 Fl)igcﬁ? anlyelr cin may Be €0 %ngd with
,aixo@c@dammﬁmQ@mﬁﬁagaﬁurabIe by surgical or other means.
5- FluorouraC|I Is adm nistered in initjal therapy_ in

10203) o etingtds pisetiphinthe gragliss ofithg matheds descyibeshcaein anqlydertyit are not
llmlteé& c‘)c%‘&%%ﬁ@i?%ﬁ?l%%%)s( | glﬁc{) ilﬁt%uﬂgl'nl (Barl e‘?()éfo‘?&lg éﬁ*grgretm) In

Yy 1's observed at a tine
accortifiee vathr the nethadk dedchibedlmreinG protekigd anina—ngmlec agent is co-
i.ntr ousl lgnthe 6th, 8th, 10th, and 12th days. {\Io
admlﬁlﬁswaw reghoid o gl RReds I onp pRTSIGR: FBE S3RCET 193 ghnkgh sslected

from J[Hé g%’iﬂf cdnkBHnPat APDtﬁaﬁb'él & gﬂ?&ﬁna‘(\‘&ﬁd qt&llﬂ?ﬁlghé}nﬁn
quate nutritional state, a daily dose ng/ kg

[020411 s TBEHN’ISI@H@(@¢ é dnlfibitors bsadel ldaly%pravhqefoftﬂtﬁandhodwdaSmIEd herein

includi i FRAETBURRALS Pl e Sl R BB on

accorlidiRe Siith, the fiebhoda dekcHbed Kiayin a ﬂi@te&t@@ haYiedSiagic WBEnt @co-
the 4th, 6th, or 8th days. A sequence of 'injections
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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on either schedule constitutes a course of therapy. In
accordance wth the nmethods described herein, a
w@e@iegtoexl anti - neopl astic agent i s co-adm ni SPET/ER2004/009667
with 5-FU adm ni stered at such doses or with the
prodrug form Xel oda wth correspondi ngly adjusted
antl-I}fgglégtlc agentgitherpecedes gﬁfg lewsi i oflp ag@imgiration of a topoisomerase 1

1nh1béoﬂ5{1t Wiot a %mqhgféﬁg& QofteHy BRr it }{1 i one, al so comonly

I oguani ne, Is a nucl eosi de anal og
[0205df f "Ea:;tousmmerase Qh&hlbhﬁls apsfubih the pitaeticea -ty mpthody ddseribed herein

et SRS o e - Lo by e S5 ehamon, and
etopotsfat- %hoﬂfhhﬂeXE%%ﬁldWXn Q@co%éﬁ%@v@ﬂltﬂ ﬁeﬂioﬁ?des'cﬁb&f Hibin a
our weeks dosage at th | eve ere Is no
protectﬁ@ amremhasuc ag@t m@nmyerexbwuh attopusinyerased iehibitdr todreat
accor danc met hods descri
cancqt s Fe s B Bane P o B a0 108" WG HtoR Soneging of efactory
testicBlF UMb ¢, 9ERAtoMy tabut® Tyiisplasbdsit fuREBHh @ILTY UL AHISR1 (e cancer.
at | ower doses). 57 2004/ 087075 PCT/ Us2004/ 009667
As nqtedbabpye.dipmeyer. dsend vension eHthe methods desonibed berpinaadiingstrafion of a

oo EAURASAEBaG EHE LI SRS, O i Bfonora
topoﬁdiﬁerﬁ&t?hﬁﬂﬁntdﬁ&ﬁ% herchdhgsistertd candUr@htlg tiRgewith.
-neop| asti.c ag[ent is co-adm nistered with an

l020§ st egesaskinaserphibtiess useful indhe pragiicesst the metheds descibeshherein
1nclu&%t%mﬁlailﬁd9§ TRAND @leg\%gf HGER ?&e@l%? chtﬂfth@ﬁ)%ﬁl%ﬁs d?scrlbed

cancer one or I ona i -cancer
hereuaa pr(!i¢<$@1 aml—m(bpiaﬂils a@neﬂ; cotddministeredtveith & tyrosine klnase inhibitor to

Iastlc 0 Pl at i num conmpoun .
treat §Rggr i VRO e i i3 Ming! rBeRHES SLeurIsIR aTerlignt
gastroifebiALstrddbt] t@h6r, N0t Iimted to cisplatin (Platinol)

and carbopl atin (Paraplatin). In accordance with the

[0207} et Howsdraesthed higeesh fremadthods of troating mccann iwhidhcgppratecied anti-

o R Sy SRR S ST SRR e

anti-caR& bgditdre admiBstered®d a phiadnk. Spefifio Veribns 3 S, otﬁ)ét%ﬁh-%ﬁncer
noma, and transitional cell bladder cancer.

agenty, H@f'»@f Arihout hlflﬁéﬂorb%m?&wﬂré [&G3§L$jran¢th@@rpélnmdmpn@}mﬁt@rz1]-2 4-
quma%l?r?edlaﬁﬁm Mhalt ARSI c?%&t?ﬂ% Qay f ére%ﬁs $‘,g(r)$)glh%b_’§ammo-

iative treatnent o
2,3 6-@v@0xmalpha{febscp-}wmdpsfrmlosyl)m}t]¥8eg§/m;10y1 7;8 9tmaeemy'dmae,ls,1 1-

by iSO e e B e or i ﬁr%“aicgﬁt? y aSeApit thereof

5-fludtb3dden, 3@9%%111&11%1@%1”& %ﬁa%'h@aeu'tl@all SB10 YAt ¢ ereof 2-amino-

I Nj ections of doses of onc every t
1,7-dihgdoctH-pweede6-thipne amphaatmawtmltwcpmabtesﬁoﬂsreof 22-oxo-

vincalAGRE{ iR or B e ficPl & REhRRE A I <PRIQG i

chlorédiigd s efralpdro MH-1 BVRbxHafRSphorfHRE2-DkideP6E pharmaceutically
addi tional anti-cancer agents can be co- adm ni stered

scceplibsal Aeerpafab ol oo e - ylamino benzoyl-L-

t . Pl atinol,
elutaflaeid SO PbATCRBRR acclBa B Salt BRI it or e i 1 a
diammpinediehloeplainuin (INeTi methods égeribed Hisein B feBEralis aﬁjﬁllo@ble to all

Pl.atinol and_ Adriamycin nmay be co-admnistered wth
cancers but have particularly significant therapeutic benefit in the treatment of solid tumors,

which are characterized by extensive regions of hypoxic tissue. Particular cancers that can be

treated with the methods described herein are discussed in the following section.

59



a protected anti-neoplastic agent. [0203] Retinoids
useful in the practice of the nethods described herein
w0 pkog®7Hut are not limted to tretinoin, ATRA/US2004/009667

(Vesanoid), alitretinoin (Panretin), and bexarotene
(Targretin). In accordance with the nmethods descri bed
herein a protected anti-neoplastic agent is co
adm ni ?tere with a retinoid to treat cancer. In one
ver si of*™¥&Scancer is a cancer selected fromthe

[0208? r OtHe fBIDdS\Singfekﬁiﬁplei ilEtrate KaRO i aspeckAs AR mpUE S c6RIpbsitions

ynmphoma. [ 0204] Topoi sonerase 1 inhibitors useful In

and methedp desstibedinghisprientrethese examenes are intwpe iniended &9 L the
a ot limted to topotecan (Hycantin) and

ScoPe?’?itﬂ}leo{l%ggh (Canptostar). In accordance with the

met hods descri bed herei nEganpsletiect ed anti - neopl astic

agent is co-, adm nistered with a topoi sonerase .1

i nhi bi tmthesisof Niroipadazale-based HypoxiaAg gor Moweties ncer

i S | | i8I 0azd¥-based, hypoxi
10209) 2 THTEBRIA Do AL S RANT: B the \3nfiih b niEBlfitacdlt based, hypoxic
activatmvesiety, infermedigtes esefiil ammefhotik deserbérblaseid demsynthesizing protected

. herein, admnistration, of a prqtected 58 _WO

anti-noORASIGREETS. SetiondGURPEvYBEROdS e YradpFATTPle Tadupert A an
illust:8li{d\@ethBl E6HE Syridesfs@lf! Ows, or both, adm nistration of

a topoisonerase 1 inhibitor but is not adm nistered

concurrently therewth. [0205] Topoi sonerase 2

inhibitors useful ip the practice of the nethods

descri bed herein clude but are not limted to

et oposi de, i Vepesi-e), \t eni posi de, VM 26 (Vunon),

and etoposide pRosphate (Etoggphos). In accordance

wi th the nethods Wesc#/i bed herein a protected

anti-neoplastic agent is co-admnistered with a

t opoi s ras inhibjtor to treat, cancer. In one
ver si o%f‘ﬂ%ﬁ@éﬁ@&o'? by 0}538"&@&}[11 ﬂia&?@ed fromthe :
roup cqnsisting of refractory _testicular tunors,. .
(0216 o £ semeastie IW%"EI%@%% pr@wd@@véM : ?lp?cﬂau:o-%lfs{amldazol-‘*-
- i t VR, ¢ i .
T B e e e PSS R Rol brimary
alcohaldfriBecatse atdtenteddntianeoplastieageats containing thid lagokis axtjeator may in

ei ther precedes or, foll ows, or,. bot adm ni stratj on. of
some el Gt adRy B PR Thier fpm i e soofiots e, Brthe itk oB s BiRery
carbof QR EHY Al &Hol by REHAVAE-B-trahSRREE orlVih ASi®arlhdtB&Esm, and because

inhibitors useful in the practice of the methods

furtheg sglstitwion Héhis carbon mey pefice ot eliminatgsuch pmvansefl acgivation, also
p IRt 1 Al V. . ' t &
descr b} BBt A BRUB b REEPLERORE i B! BTG ESpe,
nitroifiid2018 seccidaryedicoliolsh. 8yiitieds ofwick nitat@idanble Bédondary@lcohols is
treat cancer. |In one version, the cancer is CM. or a
presenigtl #xpart Bof s gypidect abl e nal i gnant  gastroi nt esti nal
stromal tunor. [0207] Thus, drscribed herein are
met hods of treating cancer in which a protected anti -
[0211)edpirpAt iSenraeséndf aVin@ipidasote Peimtarg dldoolatThe fifllobling scheme

.t hereo d one ar nore additi.Qnal anti-cancer agents..
Drovidgg BT BF Sees o BT B e QR GUPBD e gt 2 in the
schen®d) FHOPEMRGT saB¥sine CRANBR 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. Am. 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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agents include wthout limtation
5-nmet hyl -6-[[ (3, 4, 5-tri net hoxyphenyl ) am no] - net hyl ] - 2,
wda200g0870237 0l | nedi anmi ne or a pharmaceutical |y aPCEpSBDY/@9667
salt thereof, (8S,10S)-10-(3-am no-
2,3, 6-trideoxy-al pha-L-I|yxo-hexopyranosyl ) oxy]-8-gl yco
“the niitpgiinidazele@sted- (cempaimdl or-tbe sz,htme?; a suitable method for such

comefs e G ko RO 1OF0 Spresh A o,

incorpuritbdBérembydeferbn2t) Thtn! iheinitrdigiliaele edter & converted to the
pharmaceutical | y acceptable salt thereof; 2-am no-

nitroimidazefe pyignasy aephnly 3 sitablerpgtaerbios such qonserFian dvdeserbadyin
¢ _ ) . .
par SR TAE ol 1ORIRY, 122, 0505 XhORRLEUESOLTES) Ao
chl or oet hyl ) am no] t et rahydro- 2H 1, 3, 2- oxazaphosphori ne

-, 2-oxi de, a ceutically acce bl e salt
Nt her goftHo P%OZ@AQB & COLELHCI 8 COLELHCI

N N
< NNYA- [ [ (2, 4wanifio- T er i di nytPret K51 ] W6t hyl ani no] b

enzoyl]-L- $atanm c acid, or a pharmaceutilcal ly
acceptabl e salt thereof; or cis- cHo
di anm nedi chl oroplati num (11). The methods descri bed
herein are generally applicable to all cancers but
have particularly significant therapeutic benefit in
the treatnment of sol i FHONPRAOH whi cH- @Gt-e

ciehar act eri zef] by @ gnsi ve regi onof YIS ti sgue.

) ed?im'thzmh{ |
|

AN Rart¥2 ar €anyers t hat_ caftbd ej
t hod§s™escr i ed her e"ﬂ’a.; di s o od oL he

f&Pl ow ng section. 59 %\ﬁpig&l 087075 &ItfﬁZOOM 09687, .,
Exanpl es [0208] The foll owi ng exanples illustrate z
vari ous aspects of the conmpounds, conpositions and

nmet hods described in this patent. These exanples are

in no way intended to |limt the scope of the clains.
Exanpl e 1 Synthesis of Nitroi m dazol e-based Hypoxi a

Activgtor Moi eties [0209] This exanple illustrates

wﬂﬂ?. for thepsyat h@sﬂs% roi m dazol e- based,
ypoXi c y |

met

n
escri bed herein fgk hesi zi ng protected

n
terI di ates useful in

activat noi et
ant - neop @g&ic6@gents. Addi ti onatH.gynt hesi s net hods
are givyen 1n Exanple 7. In pagt A an illustrative

nmet hod for the synthesis of NO2 NN OH

N- 1- net hyl - 2-ni t ro- 5- hydr oxynet hyl i m dazol e [02110]
fromethyl sarcosine hydrochloride is provided.
(3-la/lethyl-2-nitro-3Himdazol-4- yl)-nethanol is an
exanple of what is refered to in this patent as a

All thelikhhPle8kKR&PbGoR b vBihY¥ nitAisRR9ble mEEK Deaendd Rle@S1 Bup at the
anti-neoplastic agents containing this hypoxic = -~
1 posgion; \atsonethpherpup capodismagvely bpan alkyl geovp beaningsterirdenderance or

other %%ugg )i% estlt éj | itni tBi %a%yf difn taplaelogst \tvgﬁlgl b2 leéﬁﬁn%éld%gy the
reactivity of the 2 nitro group toward two electron reduction in vivo by oxygen insensitive
enzymes such as DT diaphorase. By reducing the ability of the protected anti-neoplastic
agents to be activated by oxygen insensitive enzymes, the selectivity to hypoxic tumors will
be enhanced. 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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carbon of the al cohol by gl utathione-S-transferase or
via a simlar nechanism and because further
w@ w8003 i on of this carbon may reduce or el i PETIHSM04/009667
such unwanted activation, also described in this
pat ent are secondary al cohol versions which are
referred to as "the nitroimdazole secondary

202 G40 S5 BBl Bl e ARG AL g BB deserve
in thid $£28dd alRahd nifoinBMIEScndity alcbhdls, Ahdniéawdk CorRfsi syBihYsis. In

Al cohol . The followi ng schene provides a nethod for

three differeny Hiusastiv methedse anshoval inithrsebemephalonyrsjther theméroimidazole

0 . 2.1 0.t he. h £ Lpe.. |n.
ester (RAEBENE e iR an PR &k RSk baBN P Fipolidasote
prima@P il 6tidl €ebmpouné Lhy theNchaheitl pat A ahdid the 3¢leass below) is converted
hydrochl ori de; a suitable nethod for such conversion

to thejrgtrofaidazplsesgeqndapdoghel uylageithey &1EYMm reagents (secopgipcheme below;
: ' t i o b i

see TRt o Lredhc Shithereh FARBE"S, S 8T orthd BELEHERRR cted

thereingihesnperhtddderain b referends) we TitaniGoh ro(ReAGALitd ud#ird schemes below

PCT/ US2004/ 009667, "the nitroim ol e er"”
(oo TRORRRIGHLF! o Gr2as Seemetes) VORmE T Sceee el Fots 8 Bich
referén@&tVcled 't}%?eih,%né’cﬁﬁ&%teﬁqﬂréiﬁb%%e&ﬁée@f ence Asato et al.,
1972, J. Med. Chem 15: 1086, incorporated herein by
reference. Then, the nitroi m dazole ester is converted

to the nitroimdazole primary al&ehoh; a suiable
f aribaBEICh CONV@RS] I 8y de&gehi bedoN arvgen et

. P99, Biogrg. ted. em|{Lett._9: 2031,
or pbr at ed rein by re e. H HCO2H Ac
/ %&EtHCI / N\/ CO2Et /HCI N

Oy 109c'0H 1. OH H 2. NaNQ2/ .

COREt.HO CCHHN_ NN ~54%2~( | o OZN~ | CHO

2 steps 54/0 N 65% N/ CO2Et / CO2Et 2N Li BH4/ THF
2N COZEt 60% CH2OH 1 2 Al |y, the exanpl es shownybel ow

o h he Mikd20CdMn dazok i e beatipmg a.n | “gr oup
2 thg|1l pesittion. This thy|l grotiy_cap al tgrnajji vel y
belan ‘@l kyl gr aﬂp beari ng '

O.N

n C hionde‘rance Qv

COLEt

i 4
N N Seebach's Ti N
o Des-Martin OoN reagent OzN
5N o
Periodinane | I
| — \ —
N / e} / OH
/o, .

CH-OH

[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.
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ot her groups as described in this patent. Such anal ogs
woul d be useful in reducing the reactivity of the 2
woRarosTYroup toward two el ectron reduction i n REWUSIHY4/009667
oxygen insensitive enzymes such as DT di aphorase. By
reducing the ability of the protected anti-neoplastic
agents to be acti vBFEA™M$ oxygen insensitive enzynes,
t he selecthlty to hypoxic tunors will be enhanced.
SucMehi Rder 2d anal ogs can_be Qynthe3|zed by ugingrt he H
e and substltM?lng t he N net hyl gl wgi ne

NO,_S
ter hi nderneg
\ﬁgipe tyl gl YHine este \ CI
si oned i ncl udi ng bu
cycl ohexyl, cyclopentyl, 1sopropyl or any heteroatom
sub$tituted variant. 61 M@ 2004/ 087075 C
PCT/ US2004/ 009667 [0212] "Part B. Synthesis of a
Ni t roi m dazol e Secondary Al cohol . As noted above,
ri bed ction ar the n|tr0|n1d

0214 X rmRFPas 10 Bk BRECT SRl s s P Speeirtech i RS Bt of the
hypoilhrae@va@écf ﬁr@fe@ta:a ahﬁJnH%lﬁs'%fc'a‘g@ntWﬁbQQ ﬁley agrve fovck Rydrbey,

schenmes bel ow, either the nitroin dazole ester

aming, @oeetheneroups i th er@mbféiﬁlﬁrnﬂophﬁlc @geahd in the schenes
bel ow) or the nitroimdazole prinmary al cohol
(conpound 2 in the schenme in part A and in the schenes
bel ow) is converted to Ek@nplety oi m dazol e secondary
al cohol using either CErlun1reagents (second schene
bel ow; see Takeda et al E_D&fi@&nl c Synt heses, Vol une

0215f0 TRPER0F8D £ p SR U oL SERISEREL 6k i

phenaleaggeuy. s (flrst and third schemes bel ow (see

l021*4;1 %negég%te esaglﬁm%'ma AP B ber B P e GLC A B g i posiion

usmg'tﬂ@ DRk A2 H 6y @ﬂoﬁmﬁiétﬁﬁﬁﬂcﬁﬂ@l@reaghhﬁle@&%% E§mcil(;]télel\f under
02N Di bal -H 02N | reagent

mild ¢prylitioy of 2 rpod¢rate kesgsueh Sepadasiuni BoRENNReaghydromHBlIEnt such

as DMF. Alt’é'rr{atl\%léf, tgélabc?velalk%%%%tn 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-
1872 in Example 1. The following structural formula presents a nonlimiting example of such

a structure.
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N N Seebach's Ti 02N Des-Martin QZN | reagent 02N
Periodinane NN N OOH CHzZOH 4 H [0213] The
wopdonosmertiazol e primary and secondary al cohol SPCT/US2004/009667
(conmpound A, below) may in turn be converted to the
chlorofornate (conpound B, below), and the
chl or onet hyl et her (corrpound C, below) conpounds
dW@PEl n, shown bel ow. 62 WD 2004/ 087075
us2 009667 R=H or M@ M RHHM XRHNMR
N N2 N NO2 N NO2 HOCH2CI OCOCI N N A B C [0214]

S QMEIS A, B, and C, above, are useful as
medi ates in the synthesis of the

,hey serve to bl ock hydroxy, am no, and other
7 in the protected anti-neoplastic agent. Exanple
side [0215] The following is a prophetic
exanplle 9f an anti-neopl astic agent containing a
phendl ijc group. [0216] The etoposide antitunor drug
can bE &pecifically alkylated at its phenolic position
usi NPt he 1-nethyl -2-nitro-5-brononet hyl -i mi dazol e
[0217r] ea@ aftfoifiRBes1E BREH pienbka bkebehridf dara dFidrtho benglil taicohol can be
a noderate base such as potassium carbonate in an
used farfﬁw pethsT easmpetinn witle the phenghigreroyyn efstopasidganglogeysdo the

descr@@fﬂgfé %@gﬁ g'\ AdoBRidG e Ql%yﬁﬁﬁeﬁgﬁ@&hmﬁfm% b&lldrbg Bitho benzyl

alcohol can be coupled to form an ether to the phenol of etoposide by first converting 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 example of such a structure.

Example 3
Combretastatin A-4 and analogs

[0218] The following is a prophetic example of an anti-neoplastic agent containing a

phenolic group.
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bet ween the nethyl -2-nitro-5-hydroxynet hyl -i m dazol e
and etoposide using triphenyl phosphine and isopropyl
wa@2mdiogarpoxyl ate in DMF. An anal ogous react i OPCHES2004/009667
experinmentals are provided in Toki, et.al., Journal of
Organic Chem stry, 2002, 67, 1866- 1872 in Exanple 1.
[0219T h&Cdndirbtestitig Ast 1saqtotend inhfikitonef sigotbeles andpossesses a single

RS ORI e i A
Combedthatatid AODarflogGyiEth differd Gy BY tHd sabétitaiisH cfaEeplenalik gtoup with

phenolic ether bearing a para or ortho benzyl alcohol
an aminmgoep angbisdnaremensaliy mora nedont dean{cambratasiagtin A-4-hBoth of these
henoli ' . .
comp AR o O T RLARRIAS (RIS Do wins
prote@édaiti-hedldstig agenpadescritfed dii tHiopdientz YFor aakcioWalf tiadvlleetion of

coupled to forman ether to_the phenol . of 0 ide b
Combretagatingialagss sergNameN, Guren) M%ﬂl@&ﬂcﬂql%st@/a §{>Q}£ﬁ Bel697ef 722).

t [ . l.at:i it
e
[02200 tThestropioedsdE Codbratastaini A-ell and itshenindvhnademab shown below ( A-4:

_~conditions descriled _aboye c be applied to formthe
X_O’§%‘§ aé’&aé‘%lﬂ%?‘?a?%gaq\pgﬁp%%ﬂggstructural formul a

presents a nonlimting exanple of such a structure. F

(r)~ N\-NONO" O MOOME | - O(r) O
o
Q \
~, |
0 R
/ x”
_°

[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

N/ i
/\E />— NG
N o}

Prodrug when X is only NH ;

. F
/
FC
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0O 0 OH HO Exanple 3 Conbretastatin A-4 and anal ogs

[0218] The following is a prophetic exanple of an
W@nios/08mepl asti ¢ agent containing a phenolic BEDUR006H09667

WO 2004/ 087075 PCT/ US2004/ 009667 [ 0219]

Conbretastatin A-4 is a potent inhibitor of

m cr ot ubul es and possesses a single phenolic group

h is th ht..to b ssential fo ou ot OXi G_.-
10222} ¥ngicPylecpE R ERER T porBln IO RSB Y ofain -
4 is ledé Bé;cﬁﬁl&n @B the royulfidpecasbtiatd thal bomstdbld Meih@Rrab igend@dl@siRrases.

W t an am ng group and is_increnentally nore_ potent
The starting Conbretsstatn %ﬁl is umergighy availaplee e aspng arakescande
f : e i [ a hC y :
synth¥ksob $6poRRA OPFETE, LG CfBpgtl (ABERpEL R BRY Symthesis
of othdeatalogod berfolidd in thatefsrtnces Hescribed @Naw M Cidaent Medicinal

¢ollection o nbretastatin anal ogs, see: Nam N,
Chemeﬁ!ilfyp%‘i?ﬂ3=§@dl6z§’i7rﬂ§ﬁ2dnem stry, 2003, 10, 1697-1722).
Many of these active anal og can be protected as

descri bed bel ow i n an anal ogous fashion. [0220] The
structures of Conbretast Bxampld44 and its am no anal og

are shown bel ow ( ATIA{ X=0, RlT:H nd am no anal og: X
=NH and R1= H) 0 Rl —%Q%%%‘—@ﬂ@—%ﬁiow ng protecting

groups may be used to protect the hydroxyl or am ne
roups in the Conbretastatin A-4 and anal ogs, where
[0223] helherfdllewingds & heoppeficwxanipleeiianchiaeoplastiy aggniepntaghag a
isOor NHF NONO NNO(r)~\0 O0- N Prodrug
phen‘%%éﬁo%"i s only NHF
[0224] The hypoxically activated technology described in this patent can also be applied to

the Duocarmycin family. A simple alkyl 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
described 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 described in this patent. (see
references for analog options: Denny,W,A, Current Medicinal Chemistry, 2001, 533-44 and
Searcey, M, Current Pharm. Discovery, 2002, 8, 1375-89.)

Ra
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NO OO0OO\ Il - WO N 65 W 2004/087075

PCT/ US2004/ 009667 [0222] The connection of the third
wopdoposTrtiazol e construct to the parent Conbr eP@HUS10041009667

A- 4 is less optinumas the resulting carbonate may be

unstable in vivo due to general esterases. The
[0225%t 2 miay §e Eomtiets o graups.ringluding bucanitisritsil 40 hglo aud snliiotate, and

I e T L

prodripsithba icen boftratiRiwals) gattesized@héeuidastdisk iethe connection to
ref erences described in Nam N, Current Medi cinal

the phepelfirgmine ofthpBuogaymysigg7- 1722. Exanpl e 4 The
Duocarnycin Famly [0223] The following is a prophetic
exanpl e of an anti-neoplastic agent containing a
phenolic group. [0224] TEeanple6xically activated
t echnol ogy descrjbed in thls p te an al so be
applied to the BB ALq i mpl e al kyl

B0 S B ol 8 e

stra
hemixisinalrgringd above for et oposi de. The Iovver i nker
ection to, the eno be
102275 e P etinis B et teble Sl Rt Bref O dosg s e
actlva%(pel}l@yﬂ el anMRIBOf @dﬁﬁﬂﬁmﬂﬁ'lﬂ REGOSShIUIRE ﬁ[hctlonahty which is
nt hesi zed and one of skill in the art wl|

in eqlu ibtés tpertelirhiastiarhef Waterdto gpram Bie active iminp@dpefagh M.A., et. al.,

Chemgcrﬁnﬁloﬁ%ﬁ ggi:ra(étloréepﬁ, gg(g Otlg tlgg) gﬁgcr Ic%ﬁgmp tlgb%&% ?éjsults in

cytotdxadiBnhich &edout’ HfOQrfslﬂ(iﬁ&eés@d rélialeaq daiorahisin or doxorubicin
Denny, W A, CurreBt NﬁQlCanJ Chem stry, 2001, 533-44
and Searcey, M Current P ann. DRgcovery, 2002, 8,
1375-89.) RZN XP-NHNO R~ N

R3= /YO\H

Vie

[0228] This toxin has been the subject of a patent application, JP4187096, which combines
it in a vaguely described manner with an antibody which has dual recognition of
barminomycin and a specific antigen

[0229] Barminomycin may be regiospecifically modified on the nitrogen of the hemiaminal
function with the nitrophenyl 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 barminomycin can be reacted with the nitrophenyl carbonates of the

nitroimidazole alkyl phenolic ether bearing a para or ortho benzyl alcohol as describe
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R FI1 / O~\ HOI / NO \O N R 66 W 2004/087075
PCT/ US2004/ 009667 [0225] X may be a variety of
w@e@487073 ncl udi ng but not limted to hal o andPCT/US2004/009667
sul fonolate, and particularly -C. Using the reagents
_descri bed above for etoposide, the hypoxically,
previqughyi to arasiyice fedurmipomypismanalodvhisee and iagiple erRf\linllrs @hgwn below

L U

Bar mi nonycin and rel ated Anal ogs [ 0226] The fol | owi ng
is a prophetic exanple of an anti-neopl ast}:p agent

coRtaining a hem am nal group. [0227]._Ba¥m nomycin, is

a nytur odnct repated to\dauperus N, It serve/s 0
as> m® adpivayed @l kyl atifig-anal oy oryprtin
b{ beari ng hgm annal fudctional i tSvhicli is || i n, N\

equi | i bri um updh elini%hation of water to formthesy 0
active imne (Mufarij, MA, et. al.,

Chem co-Bi ol ogi cal Interactions, 138, 2001, 137-153).

This added functionalitypfgssls in cytotoxicity

whi ch i s about 1000 fol d‘%_%sed relative to

daunor ubi ci n or denthrantyicni and@el@tdd@odlopd TJ; OH OH Owve 0

r R2 .OR = H M R3.R3 H M 228
0230 telfplowgdsa @@he%%ag@% ol Bfi-coplaFls pesnt cdriting o
hemjﬁl[ﬁﬁgli%(i@ﬁﬂ_on, JP4187096, which conbines it in a

vaguel 'y ‘descri bed manner with an antibody which has
[0231§ u aAnthzsoygin isiap anigimob aatrriah prodoetfornwlich neaswaiatural relatives have

been %grtlﬁigeednsuch as tomaymcycin, sibiromycin, chicamycin A, neothramycin A and B and

DC-81, among others. Many synthetic analogs have been synthesized based on these natural
products and their methods of synthesis have been well reviewed 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 aqueous solvent as a hemiaminal (Ry=H and
R,=H in the structure shown below for the anthramycin 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.

OH R4

r’q O—g,

N 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 triggered by an £
Coli nitroreductase enzyme. This enzyme was ultimately to be delivered in a tumor specific

manner by conjugating it to a tumor specific antibody. This approach is known generally as
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[0229] Barm nonycin may be regiospecifically nodified
on the nitrogen of the hem amnal function with the
woRaonogtenyl carbonate derived from PCT/US2004/009667
1- met hyl - 2-nitro-5- hydroxynet hyl im dazole to produce
t he product shown above where the R is shown bel ow
ADERT. &t nitiohprzy] groupds Rateppable of hefng taducsd by inasemalian ¢ngymes given
t\he 0
its lovy 9{@1@&3 n]%{?ﬁt%tl ﬁ\i}) g{rlﬁg(%l n%g %Hde’ailf L g? ﬁ]{e é%n%{l %a&ngg%Saﬁnou M.J.,

Bloorgaﬁe h@cﬁM&dicinal Dextd?s, 12000 16R082F @k bawad €S 6608 119RB1 and related
troj m dazol e al kyl phenolic ether bearing.a para or
filinggy2 tRdbe,ieresfing of BSHIPOHS Zerss Of tHsROTE HSIRER APONIE SheyHits release

U
e T OO COB08 T 11 o O 1 o s
described above(for bpnnidvamadirs tThast reacjonswiilh ptokiecaaanthnangfkmtmbdlggs

wherd Ry ISR R SO S968 Al depincinea e RoliFg gt (veter
met 3P puleD 2Rl THEUE Shb iy bl 9 &P RSP ealogous

an anti-neopl astic agent cont aining a hem am nal
fashiqgrtoulpe bdr@®hjycantiamply with thesastemisk heing themttanhmentp the nitrogen
of th roduct for which many natural relatives have been

HEHETPed such as tomayntycin, sibironycin,

chikcanyci n A, ot hranycin A and B and DC-81, anobng
t het pc anal ogs haye béemsynthesi ze
aturfal  prod

d Nof /0
Neel'| re ewed i n\Kan# ?__/
dicinad Chem stry-Anti -Cancer Ag h

2002, 2, 215-254. These anticancer agents share a
common i nportant feature of existing in an aqueous
solvent as a herniamnal (Rl=H and R2=H in the
structure shown bel ow for the anthranycin structure).
It is this herniam nal ggérg.glgw\/m ch eqU| librates with

}\Igeo:‘ 54 e?th 1N§1iAG oo the

g ﬂ&ﬁ\fellm;mg bmtﬁmli% prifdfudsres WSS barnkd umj, te \mrthesmﬁ\l -1-methyl-2-
onsi bl.e for the toxici ty of these conpounds and

nitro-?ﬁ@ﬁwxameﬂeféﬂe@@zga.v. ty OHR 0 RRNO O

CH3

N
HO |
NO
/

[0233] The Ester: N-1-Methyl-2-nitro -5-carboethoxyimidazole 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 HI NMR

[0234] The alcohol: The reduction of the ester functionality to a primary alcohol was
performed following a hydrolysis of the ester to the acid. To a mixture of the acid (49
mmol) in THF (1500 mL) and triethylamine (71 mmol), chilled to -10 C was added dropwise
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NH2 [0232] The N of the hem am nal has been protected

in prodrug formas a para nitrophenyl carbamate by
wabewnesOms i n an attenpt to make a prodrug ver SPONUSEWLNIG6T

is triggered by an E Coli nitroreductase enzyne. This

enzyme was ultimately to be delivered in a tunor
lsobu@b@lelpmf@rmaﬁmﬁrl enmpl) apd pfirergeior AQ m- t Thedempergivise wapaiseflite -5 C

ond s AP S by o0 OB (58 (T AR BREAAL R 385 o) was

addedgmwlg tb shenehctivamaiktuge folllobed by additiun efiwhater (mmn]L) @rer 30 m.
nes its |low.reducti tenti al ntion
After Pl a%%}a%m& .%Xélil thedpacting n}lzstafen‘éws @&‘5@? ROBARAPL] mﬂayrge NayS0;,

latiRs PQh SRl BJ\@% QIIQQ
Vol lpg? gr[ﬁt USl,iﬂI6ggt(gI E?Lﬂagb?oﬁn re e{l at e%lue? ndg%p%lé&tséglt
chrontchwgyephi uﬂjng)éthylrveeﬂageno yietd aoessentaflytpurasodid vdiicigwas recrystalized

som (O RERA i ra gt S0 Redloe e SRRy Lews
showing 346 fogﬁlmam péﬁﬁ &f thO 8brBPeME nfoRiculkakbmaemd by M1 Nihvaee

reacti ons wilI'l produce anthramycin prodrugs™ where R2
is Hor an al kyI group such a net hyl dependl ng on the

(02357 S5y 67 e RO LR E o REP B R oo

bel ow i n anal ogous  fashion to the barm nonycin
exanple with the a sk bei ngCHshe attachment to the
nitrogen of the hemMm nal. ) N#ONO I // N\ O
a(r) I N N (r)l_I e 7 Syntheses of the

N- 1- et hyl - 2- ni tr 0- 5- hydr gxynmet\hyl - i mi dazol e The

foll owi ng synthetic proce urey reNParried out to
synt hesi ze N-1-nethyl-2- N

ni tro-5-hydroxynet hyl -i mdazole. H HCH3 N HO N2
N [0233] The Ester: N 1-Methyl-2-nitro

[0236] 5 T Ikl)‘l?xe ! ho}%){he ester g(ln?mc\%%lsally%%lli]a%%) %&d, Ao | q"glF (100 mL)
was added dropwise LiBH4 (2 M in THF, 2 mL) at room temperature. After the addition of
LiBH4 solution, the mixture was further stirred for 20 hr. Upon the disappearance of the

starting material, saturated K2CO3 aqueous solution (1 mL) was added to the reaction
mixture, after stirred the.mixture for 1 hr, methanol (10 mL) was added to the reaction
mixture. 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- hydroxymethyl-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 stirred at 0 C until TLC analysis showed complete disappearance of starting

70



to the nmethod described in the reference, Asato G
Ber kel hammer, G, J. Med. Chem 1972, 15, 1086. In
wo b@488ps | nvol ving a C-fornyl ation, the prescrPCbEs2004/009667
base, KO BU was replaced wth NaH Product was
characterized by HL NVR [0234] The al cohol: The .
materigdd Yolatidgs vwre tqaovedin vaqugrpad itherrasitug wesperifind byesiljca gel

.ql |.owi ' .
v 8580} 15 ERLRETEAR ) e 1y B s Bhr et
HI NMR.THE (1500 nL) and triethylamne (71 nmol), chilled

0 -10 C was .added. dropw se 69 WO 2004/ 087075 . .
l023$m?h9§fmwwgee§nlm0§a1@a%g}? deRiagy e s ﬁaa%ﬂéeswg spifsrly from N-1-
thyl 30 s DLy ekvinihvd DideSimidddBlel enMper ature was raised to
© y--5 C a@é s?%@%é% orngéﬁﬁﬁ. Upon di sappearance of the
starting material, NaBH4 (263 mml) was added slowy

t(got;gﬁ regrl o2, tsléflso | owed by '._.-;. 5. .

DduBigibictprdtestedy B pokiclab@v-L6k 1HREA v RALuOHeldMAIMElease groups
Na2SO4, volatilTes renoved 1n a rotary evaporator, and
t Hehepeeexiathplespupyifle sxhthnticschanss fordynthsbigef three versions of

hr raph _usi ng ethyl acetate to yield an
compgg%cgﬁﬁ%@%t?ﬂ%qu S %fnfl% whi ch was recrystalized from
Et OAc- hexanes to yield the pure product. The product
was characterized by LC-M5 show ng one significant
peak at the appropriate nol ecule weight and by H NWR
[0235] Synthesis of the
N- 1- et hyl - 5-ni tro-2-hydroxynet hyl -i m dazole H H CH3
N HO N(r)2 N [0236] To a mi xture of the ester
(comrercially available) (2 g, 10 mmol), THE (100 nlL)
was added dropwise LiBH4 (2 Min THF, 2 nL) at room
tenperature. After the addition of LiBH4 solution,
the m xture was further stirred for 20 hr. Upon the
di sappearance of the starting material, saturated
K2C03 aqueous solution (1 nL) was added to the
reaction mxture, after stirred the mxture for 1 hr,
nmet hanol (10 nL) was added to the reaction m xture.
Filtration and flash colum purification (el uent
Et OAc: Hexane=|l :1(v/v)) gave pure alcohol as a white
solid (Ig, 659 . The product was characterized by H1l
NVR Exanple 8 Syntheses of the brom des: [0237] The
brom des can be easily prepared fromthe correspondi ng
al cohol s prepared
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according to Exanples 7 and 1 by way of severa
met hods known in literature. In one such nethod, a
w@ edoaosmmns of N-1- et hyl - 2-nitro-5- PCT/US2004/009667
hydr oxynet hyl -i m dazole (1 eq, 1.8 Mlar) and
d||sopropylethylan1ne (2 eq) in anhyd CH2d 2 was added
o % i ymer cial or in
% maintaining O
t 0 Cuntil TLC
% ce of starting 70
09667 material. Volatiles
) R esi due was purified by
silica gel pochro graphrjo yield ghe desired
bromi de, reag€nt©OB. The product were characterized by
H1L NVR [0238] The correspondi ng 5-nitroi m dazol e
derivative was synthesized simlarly fromN 1-
ethyl-5-nitro-2-hydapxynethyl-nitroinidazole
Retrosynt heti c Gener'al Schenmes for synthesis of
Exanples 9, 10, and 11 Daunorubicin protected by a
hypoxi ¢ activator |inked via various del ayed rel ease
gn@up@H These)exanples provide synthetic schenes for
PHk hr ee versions of conmpound Hyi

. 71 WD 2004/ 087075 PCT/ U
P R2 N i yy w--1 R p ~" Ry
OpORH OOHO OHNXR

O 0 @ OHNHR @"QRIRli@,(/P ., F
o)
o) O,N Rz

G OH

/‘/EOCOCI

MeQ R
1
0 R, l
Ro
R, OH \y __<N02
\

MeO R, BFWN
O Ry, B
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R2 NN2 R2/ O-NOCOCI HO\ | RL DO02NB R2 ~~N

(r)2 R N\WWR/ QONC MO\l R1 0OR R R/
wWORIONMER7073VEO \ R Br~.~-N O R2 A B 72 WD 2004/ 0BFDVS2004/009667
PCT/ US2004/ 009667 Exanple 9 Synthesis of Conpound H

with Rl is nitro, Rz is hydr ogen i n schene above 1:
Synthesis of internediate C, is nitro, RZis

hydrogen [0239] Into a ound- bottoned fl ask was
added a m xture of A, leg%@gmg R2 is hydrogen,

Cosim&siséﬂﬂcbn@bb@hh abwRh R ageiRD, R;(il%@dlr@én inBschdrh® alayk,

03 (200 ng) and _ Acetone (anhydrous, 1 nl). The

1: Synthems of trtexmedists o B@itFeR2iXhYEPEeR hr . After the

o235f 5 30U B RN phCBLe VLG S e, R
hydrogeh4&onmigrcisly a&bi(lz&ilm&dgaft £(@60 fﬂgal,ﬁ(ldlﬁrmgr)aK@@Oa(ﬂOO mg) and

e e oA P o
finishd®/ ﬂ{e%ggﬁls were RefiVed BY tﬁtl%rp@xr%rtﬁé‘ﬁﬂexﬁ%bé u‘}é q_iébuct C

a mxture-o
(145 nig)vias ohtaihearafiter flashschfbifatp graph Yeluchh EtQAL Mep(m @@é%ﬁ@»
stirred at room tenperature for 24 hr. After the
reaction finished, flash chromatography purification
2: Red¥@l{&n ot rS?ynﬂ{e%faf&thxﬁe%?atmz R, & ni®, rRﬁ@ Siy@rogé:bonat e

i nternmedi ate F, is nitro, R2 is hydrogen [0241]

[0240] niwo a 100 nH Iomldthﬁ’ﬁlo@@d floskewas addett amgtua@@%‘a (ESmg), LildH4
Lr
enigryte g gl T LY TRPTeR o thon i room,

tempefaBure 7824 hr] Atefihs reHcbon@igishéd, flasitdclabmangraphe ppeficdtion gave

for 5 hr. Flash chromat ography gave pure
pure alcohol D (87 mg).

3: Synthesis carbonate intermediate F, R, is nitro, R; is hydrogen

[0241] 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, Ry is hydrogen

[0242] Into a 25 mL round-bottomed flask was added a mixture F (20 mg), DMF (1 mL),
daunorubicin HCI 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 chromatography
gave pure product (30 mg).

[0243] Clonogenic Assay

Example 10
Svnthesis of Compound H with R, is fluoro, R» is fluoro
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product (120 ng). 4: Synthesis of Compound H, R is
nitro, R2 is hydrogen [0242] Into a 25 nL

wo owngstoes t omed fl ask was added a mixture F (2BCTG$2004/009667
DMF (1 nL), daunorubicin HO salt (25 ng) and D EA (

Di i sopr opyl mne) (0.1nL). The m xture was
1: Sygthesip @ﬂmgﬁl*mﬁ@é QBWE&WW% i§8H0 hr. After the
0244122640 OT0VRE DAL SO AT R YR RIEH fhRd o

ﬂuorcFI(iaHhmg}) Boftan m@)a]ﬁf@o3 @Gdoeng)uné acatmd:l(aﬁh}(da@ls@ jnL). The mixture

was HeBloe SRR L B RICT Gieparops wainiobed (ipege topgnigpre was dluted
with BROA 0B 4017 Parld R%Qﬁr@%@%} ﬁltﬁ%fﬁ}gf?rghﬁ 354 lter paper and

internmed ate C uor o
the mgam(O Golution wias daiettvaitte P 2303 (@xd 0 addeBvaponationigage 6f R; is

is fluar. fluoro (120 ng), B (100 ny),
ﬂuor?{féd%ﬂt‘ Oasr?glil?aﬁ‘?ggacetone (anhydrous, 2 ni). The
m xture was heated to reflux for 4 hr. After the
reaction was finished, the reaction m xture was
2: Redugtipned C R ispluprapRe ig taorad ;) Syattgsis loé inderniedinteN@rRy is fluoro, R, is
ﬂuoréem)ved by filtration through the filter paper and
He organi c sol ution was washed wth 5% K2C03 (3x10

[024311) Intd=y QPmAtrborY-Betindd fldsk was addddupmbtuBdfiCs R[lllyﬂﬁ@ro R, is
as white solid. 2: Reduction of CR is fluoro,

fluorg (fremdhe abmyisrerstipn), LiBHA(RM e dHE: 8 2mR audsamy@r@% THﬁil 0 mL).
The SloﬁltIOB a\gig gl%n[sggrég’ bt ﬂogfnfote%pé‘%&:%r T2|Qlﬂ? dAﬁ&Fté@ FE%%H ﬁ'l’fighed flash

a mxture uor o

chror(ldtogxaphyrmﬂtwaum goaequroaiohol DBRY iy fAMro R, TikHuofh .2 rrL)
and anhydrous THF (10 nmL). The solution was then
stirred at roomtenperature for 24 hr. After the

3: Syh@ass bﬁ'ﬁoﬂa‘téﬁhféi‘ﬁgdla{elfaﬁ] is ﬁ{ﬂcgr@nﬁf RIRBRPY purification
ave pure al cohol D, is fluoro, R2 is fluoro . 3:

[024 ynlﬁltte&i%nﬂalonmhho@omm ﬂa&kemsaidéed?a mitureffQ, Rarioflud®@, R, is

ford ol R TR e Pl (g Mg SR BT uorp ety 054

mg). [Be Abxt0FE0V3s, stitrelf af dofl tempBiturel FrS HrOFlAsHéhro@Bbgraphy gave pure
p- ni trophenol chloroformate (0.54 ny). The m xture

prodyghs stirred at roomtenperature for 5 hr. Flash
chr omat ogr aphy gave pure product. 4: Synthesis of
Compound H where R is fluoro and R2 is fluoro [0247]
4: Syhthegs af Qampdunddi ndieladR 1 io fimdrd dndHe iwllsormdded a mi xture

102470 2 L omed- b Bt e Dpestuied fod Mudgaiy is fuoro
(8.8 Y DI (MR$.), 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 hydrogen:

1: Synthesis of intermediate C, R; is fluoro, R; is hydrogen
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stirred at roomtenperature for 4 hr. After the
reaction was finished, the m xture was poured into 10
waorkoodiogtoror omet hane and washed with brine (3x5PeizpsS2004/009667
Flash chr omat ogr aphy gave pure product (6.6 ng).
Exanpl e 11 Synthesis of Conpound H R is fluoro,
[0248] s Inity drlOGmh: round-bcsquédemssadded # iy drorebi?-duerabenaiic aosd (19,

NI AT D VT ———

reflux\WGis] (g Adketh Yelicaxsly Finidhdd, dey ix@ne Was paered irftd 190 mL i 1ce water
nmet hanol (10 nl), and concentrated sulfuric acjd (9

and filrationrggve prrpigdietu).RuisBuoreaReis hydrogens (g as white @Plﬁlr
After the reaction finished, the m xture was poured
into 100 m, ice water and filtration gave pure

[0249pr Oty @t1 00, mIRkound-Hottumed flafPwasaddyd n agieture ¢fIAGR, dluoro, R, is

hydrogis 150 8t 14 (HIOM Gk K> RROVHPE) G (e afegs, 1 mi) T
mix \gﬁs%ﬁf% ﬁ él?f%'))r 4B (A:f;@? tﬂ‘é%%actﬂéﬁ% FnP0d TR re%@ﬁ’on mlxture

cet one m xture was heated
was powtd into Mter 41 (hnnL) Afid extratted withdRtO Am(3whS nﬂ:)nTmmbmddeorgamc

reactjon m xtur red ter
solutign Vs PR asedvig SRAACH b 3y<% I Sl #Ca%génd then
dried §6%|r WS04 WES o &@ﬁbﬂ@&‘if@@d hid ﬂuo'}%/ﬂ? SdioBen (13@%}1%4%)11@‘[
to renove the excess t hen ried over .
yellovEs@pbr at i on gave C, RI |s fluoro, R2 is hydrogen (130
ng) as a light vyellow solid. 2: Reduction of C R is
fluoro, R2 is hydrogen: Synthesis of intermediate D,

2: Red¥lctibs of CUR[ B,fludZo, R,Ss hydils £aie Bynth€s2S6N inleRrhediate TR, i3 fluoro, Ry
round- bot t omed flask was added a mi xture of C R is

. ishydreggsi o, R2 is hydrogen (100 ng), LiBH4 (2Min THF, 1

[ozsugtti)hrn?)ggl R ?5&‘&%0%&%5&1&%% *fﬁ%ﬂé’hqiﬁ&ﬁk?tgg C'R iestflh%}}b, R, is

roomt enper ature
hydrogaa(am mg)f LiBBheM if THEN i) and talgrdapisyTHII(S HiLy sflieanlution

v e et LN GOALAERE,
chron{altct%‘?%ﬂlg g{%t%f 'c§t1<ﬁ1y$£r9 %ﬁfé alc[o@lgﬁﬁ Rl it ffaofo, K 1§fhydrogen (60 mg)

onmed f was ad a mxture of C
fluoro, R2 is hydrogen (10 rTg) THE (2 ni), pyrldlne

.1 and p-nit.r nol - chl oformate (10 Th
3: Syl R uRrPr e R B BBy sy
[0251@I astd £10 ANBHEEH-BHtm Rk Rk adddlr DRbatre OI €, RYJs ﬂ«bro R, is
nt hesis of Conpound H where R is fluoro and

R
hydrogylufl&gég), THFA8 L), pywdiae (051 ml)aad ﬁdnmﬁheaﬁléaﬂcfrpmaﬁﬁééo mg).

The nﬁ%&?éjgwtd%?oo':nag@ ek ielcf&cn)g BS%IélcﬁroF%&%%rka(f@g%e
produt @A ngd). | L) . The

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, R; is
hydrogen (8.5 mg), DMF (1 mL), daunorubicin HCI 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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m xture was stirred at roomtenperature for 2 hr.
After the reaction was finished, the mxture was
w@ownegiorsnt o 10 ni di chl oronet hane and washed BET/ES2004/009667
brine (3x5 nL). Flash chronmat ography gave pure
roduct. 75 WD 2004/ 087075 PCT/ US2004/ 009667 [ 0253]
[0253?th ellg waduatssyaihicsired ineepmplesS, d fptnss] lgwere ghargefgrizer by LC-MS

: j . - i a maj or peak of the
with %%%ﬁé%??é?*eﬁlﬁé#@ﬁ?%%%ﬁf E‘pl e 12 HHONONO OH
Al kyl ation of 10-hydrox canptothecin wth
N-1-nethyl -2-nitro-5-(bronmonethyl) -imdazole [0254]
The al kyl ati on of the‘phgﬁﬁﬁﬁéliydroxyl group of
10- Hydr oxycannpt ot heci n was perfornmed under standard
conditions used nyriad tines in the literature to

al phenolic noiety of 10-hydrox
ca A m xture of 10-Hydroxycanptjot hecin (2
eq,/ 0. 1\m [

3 (3 ¥q), d t he S i i dazoje br opi de
(1 eq) s stirred at At i
were renmoved in a rokg :
purified by silica gel r ono t e
desired ethers provided in this Exanple 12 (5-
Conmpound were characterized by LCGM5S show ng +
peak of appropriate nolecul ar weight Exanple 13 ~~ HO
N~V \ NOO OH Al kylation of 10-hydroxptothecin with
N-1-net hyl -5-nitro-2-(brononethy) -imdazole 76 WO
2004/ 087075 PCT/ US2004/ 009667 [0255] The al kyl ati on,

Alkyhtion f thydinxynachpidibecir tvith N-btonahy lviasitioe§-{lromehethyl) -imidazole
anal ogous fashion to the nmethods described in Exanple
12 above Exanple 14 Biological Testing The foll ow ng

[0254)i OTRAAIRALti ASSRAKUS pMEHoBic USEBxYIQre PG RIGL B @y Mt AMSciR fvas
the protected anti- neoplastic agents.

performed under standard conditions used myriad times in the literature to alkylate The

phenolic moiety of 10-hydroxycamptothecin: A mixture of 10-Hydroxycamptothecin (2 eq,
0.1 milliMolar) in anhyd, degassed DMF, anhyd K,COs ( 3 eq), and the relevant

nitroimidazole bromide (1 eq) was stirred at rt for ca 16 h and volatiles were removed in a

rotary evaporator. The residue was purified by silica gel chromotograph to yield the desired
ethers provided in this Example 12 (5-nitro). Compound were characterized by LC-MS

showing major peak of appropriate molecular weight

Example 13

AN/
Hdﬂ__<;:lt\¢/o

Alkylation of 10-hydroxycamptothecin with N-1-methyl-5-nitro-2-(bromomethyl) —imidazole
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A) Cdonogenic Toxicity Assay Introduction [02561 To
determne if a drug is an effective anticancer agent

woR0ueg70rhe cl onogeni c assay as a stringent tBGI/USNG/009667
cell survival. The cl onogeni c assay neasures the

reproductive ability of a surviving cell by
[0255% p dldieralkydatiop, patftoathpmanshchiaracierization wanpeyfosmed & dnslqgoss

. t. el Briefly, cells are
ﬁwhm%&ég#éaa&fgﬁﬁg&ﬁ%ﬂdgﬁg?ngﬁlgéﬁ?gﬁexposure and then the

drug is renoved. Cells are trypinized to formsingle
cell suspensions and known nunbers of cells are
pl ated and i ncubat ed untBXamplg hies form Col onies are
counted and the cell §H5%E%gwr#ﬁn%calculated based on
nunber of colonies fo reated groups
The faltowiag bibldgicah asshey weark usebioathamstetias naibus of theerotected anti-
untreated controls. In order to determne if a drug is
neoplatic@geityel y toxic under anoxic conditions cells are
§XRR ; ug either with air (nornoxic) or
A)Clconplﬁgflre(fxg}n%ﬁg}zt oxygen (anoxia). The terns aerobic
Introdmetiomor noxi ¢ are used interchangeably. Experinental

t-ho 025.7] Exponentd al | row ng_human 60, cell s
10236] o RSt TR AP e pEeF fksnt Wbiie (oF gBemic assay
asas ngélﬂ 16t ErR11 REHVRENTHe SoAsénk 253 ER e tHRabpPladtRe ability of

and grown in RPM  nedi um suppl emented with 10 % f et al
a surviviug Aell besnesifically determyiningif deelt ean gpwitafarmp ealenst ofegreater than
50 cefd! ngtfeq‘{fj %%lllso re {rgﬁec?m ra'cﬂi?%f‘ r%légu’é te?}g l%ﬁreoefnd e g is
CONCentr at1 ons Were' prépared in CONprete - medium an
removddl Crildact thypisiahtodbmi singlel ceH SugpeAdias ad kaowa ausdeisiif@ells

airtight alum num vessels equipped with a valve_to . .
are plaigd ppdincybated yngihcolpgics dorme v@glem% prstcaueigdipnd Begell syrvival is
S8R B8 8, B5icl o g Gop B o
colonih &idained .in tesswrestedveomrody almumtd@do detdrigias sfeddmp ishsebdctihey toxic

eSS o ST el SE P R,
compRidly Qth6a dx9Ben @h&xiby elhe tSRSCAdtidhhdnorBRGIE A¥€aRA Was

i evacuated to mnus 26 inches of mercury and held for
interch#gsallgnds bef ore gassing at 20psi and agai n hol di ng
for 15 seconds. After a series of five 77 WD
2004/ 087075 PCT/ US2004/ 009667 evacuati ons and
Expefif@ftal §fethde vessel s were held an additional 5 mnutes
before a final evacuation and refilling of

| | each i
[0257) e Fsrncijtially erreving Spmar HGQ ceisdobiemed drom S6C) gt eeded into
: : f
comm ARSI RSRNNE . CELLS 1071k B oA
meditfm suppdeansdntacew ik 1 0 &htttdl bovihe serupr forPtdays préorow édtidtingnreatment.

the c tlhls. Pl ates wer hed wi th phosphate buffdered
On th iy s it SrieSFh<Bt Of KYFpS) PR RN aRaMpisaepared in complete
medivoh ¥R$ AL ZRIEd kOEach pHtEUERSs plated ifere SRIAGHBhifigh! SuMBfh vessels

Iy
neutralized with nmedium plus serum
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 vessel was evacuated to minus 26 inches of mercury and held for

15 seconds before gassing at 20psi and again holding for 15 seconds. After a series of five
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and spun for 5mn at 100xg. Cells were resuspended at
approximately 1x106 cells/m and diluted 10 fold to
wQ@e@has®roOck concentrations for plating. The eRr@DUS2004/009667
concentration of each stock was determ ned by
counting with a Coulter Z2 particle counter. Known
evacugiignsend gadsingséhg vesords wersi heldean addifiqriahg sxnuiesdhesong adigl

iLp_an 4 tor._for 0 . oni.es
evaculgforfhat ARG R badiCesh WIRSH desBBf e nilANR o O3P8 DRER: |
atmosphérit frestnlé. aCalBtvadre ticObftéd fok Qibburs ££07ANI Bsthefend beaéfment,

than 50 cells were counted and the surviving fraction

platesqgsre Fermaved frome saphyvesyebomhihe #ig mIatRBY teneved Tigmthesrlls. Plates
. . : e

were SHUBSRIRLNA! begela B Sld bR Bty

trypsinizedrforisafinates at ATRC. abeched celidierc orstralizEt evithG&Burh 0% serum

R bi g ¢ ¢ & el
and S T St LORG O e SR PP Ry g el and
diluteg;({[grfoll'a‘éib gieﬁl §o8X RElckiBRoas fo? g%zihﬁﬂiﬁe ELAWP OMRENIPLtion of each

showed under the s ypoxi c condi tions an
stock m@s determifned byricourdimgl veith svCowlted Z2zpartanigyesungdr. Known numbers of

mcr ar, to m.cropo].ar _over nul.tip|e ri.nents .
cels Whg RS 1l Sesch S G EBGLR o G el 1orReen B pelepy, “Colomies
were HRédhdsefRedkith B8oltieN8595% eARASIRVIKIRD. D% @Ystd Violet stain.

mcronolar, the limt of solubility in cell nedia for

Colonief of gzesterpharmi{beells srepoentedfangiampiravingdiastien detemeingd d
| ack of toxicity under normal air conditions,
i nplying the Exanple 9 conpound is a very selective
Resukkonpound. [0260] The compound of Exanple 10 showed
under the sane hypoxic cqonditions an 1C 90  of 1

[02584; cthsisraerubictnreaniohshoarrg @ stgnifesant foricity dififapnaedn the above

. 2 . 2 ==
clonofE BIB 2 1P p St ) REARI Tl SR, Eopitions
The ICHO (1H0ghebibiti@omieidnydbinmation) wadO0Fimicomodlarwith Hata kanges of 0.2

. of .sojubility jn cell dia for this assay. The
microgigiSo T slaara g PE Ry ke | ack of
toxicity under normal air conditions, inplying the
anpl e 10 conmpound is a very sel ective conpound.

Ex
[0259] 0 28] compeund lof sExeedinslen theshmadpperie eenditians an IC 90
- h 4 Lt . O-_of 1 mcronolar.in
of 4 TR Gorf PN SO RidH im0 o ot ST ARl (s
experbgnQ XT i@ xic MtV 2R0¢ (i ¢ wvifRGl (0SRAP HER 96 /at tHe highest
m cronol ar in one experinent. The coppound of Exanple
concepiraiion Rf Zarisrane/ar & Iyl af salbiliptinvell yadia fpis s 2wk the
r o] . o
compffii SLARICS SR Aot ik RERIGH Bfict irnkPhit B fions
implyling the #uampler? cdnfjRea{l isTovale seectiveeonfpoandr odr ug
[0260? ° oeucrc])glp%%rrl]d QF E)Ea%(]jp g?g sﬁ)g/wecdellmldlélrl t re serlnelg ﬂ%oax?ce gon%ﬂldons an IC 90

of 1 micromolar with data ranges of 0.5 micromolar to 2 micromolar over multiple

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
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therefore lead to the rel ease of the active drug, we
have assayed for drug netabolismin the nedi um of
w@eiohmswrposed to the prodrug under aerobi c orP@NU%1004/009667
condi tions. Experinental Methods [0263] 10 hydroxy
canpt ot hecin and the conpound described in Exanple 12
5> micggmola inrope wkpraineing  The egropaag of Expmplerd dhys desmansteates good

d h henol
e e T O

bovi ne serum Exponentially grow ng H460 cells were
harvest ed and | x107cells were resuspended directly in
Intragef{ulgretetivation ehtimard Acingedotnogrugsocks and cel I's with
drug were placed in 60mm notched glass plates and
exposed to anoxia or aerobic gases as previously
lhowﬂggéﬁﬁﬂéd Al groups were incubated for 3 hours at
37C. To end treatnment and extract drug from medi um
all groups were transferred to m crofuge tubes and
Introdpetion3mi n at 15000xg to pellet cells. The supernatant
was renoved and acidified with glacial acetic acid
(10% final concentration). Drug was extracted from

[0262'?'3'\'1"0 SR&WMAR Y% ritfug dethbbiRia Gh b@ RecREBby Uéﬂlﬂ'&[ﬁecﬁfctases and

acetate, = mxfng, centrifuging, and renoving the
therefsvpspbad trtha mlcasp hthe actlvd dregymé bavewassayed faplongmethbolism in the

medifip 53R oS ot R Bt B SRR som o

medium+ 1 No drug 10% FBS Anoxic -30uM 10- OH RPM
medi um + 2 Canpt ot hecin 10% FBS Anoxic 79 WD
ExpepueapbBiedpds PCT/ US2004/ 009667 - 30uM conpound of RPM

2P Rt B SRR G P e

mtrmﬁﬁdnzbre 10R8M0}®&ﬁinlpfﬁthecﬁ1)|§ﬂ)cﬁﬁ wereldifiitddi6 38ek0ini Iu)MI medium
uMLO- OH. RPM nedi um + t ot heci n 10% F

WlthOAéP%@@Plered an snisRgbethath d OIP#V ialih19%o7tetal Qﬁ‘ﬂp% seyym.
ExpotdifaliPerARhe P60 caliSIMGRAREY Bk P 0REMs wROediBptnded directly

in 1ml medium with drug. Drug only stocks and cells with drug were placed in 60mm
notched glass plates and exposed to anoxia or aerobic gases as previously described. All
groups were incubated for 3 hours at 37°C. To end treatment and extract drug from medium,
all groups were transferred to microfuge tubes and spun 3min at 15000xg to pellet cells. The
supernatant was removed and acidified with glacial acetic acid (10% final concentration).
Drug was extracted from RPMI medium by the addition of an equal volume of ethyl acetate,
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
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8 Exanple 12 with cells 10% FBS Aerobic
Interpretation [0264] As can be seen by the anal yti cal

wo eansg7obel ow t he conpound of Exanple 12 is

to rel ease the parent 10 hydroxy-canptothecin only

und
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Interpretation

[0264] As can be seen by the analytical report below the compound of Example 12 is

hypoxic) release mechanism for the compound of Example 12.

triggered 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

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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Aerobi ¢ -30pM Exanpl e 12 conmpound Aerobic -0 272.0 -0%
- 30pM Exanpl e 12 conpound with -0 634.4 -0% cells
We2000/08707% - 30pM Exanpl e 15 Prodrugs of Doxor ubtTUs20841609667
Rel at ed Conpounds 81 WO 2004/ 087075 PCT/ US2004/ 009667
The follow ng is a prophetic exanple of protected
anti-neopl asti c g@®0hm)as desc(3t@mn) i n|t hi sExarhplat12
[0265] This Exanpl e describgs illustrative picohouad
anti-neoplastic agents thatlrelease highly cytotoxic

ivatkves pf doxoryubicin.| Thoseyof skill in the art
No c@ﬁé a'ﬁ% eci ate thatO doxor pbi ci n(,) epi rubi cin, and
10- a?unorrym n, and tnhe numerous anal 0ogS an@ derivati ves

otbg{?ﬁe egomoundsl‘,z dat haye beeg and continue to be
ano N

epresent a cl ags of con‘pounds that can

'\h\lnrf od 1t nto - nrnt et H 1
¥ U1y CpPpriveTrtTCTUOU T Tt U \JtC\JLUu (J.IILI IIUU'JI (J.DLI\J

Exa%‘g?lt based| on the teaching rein. This exa
‘compPYRR BRAXies such praPect ed antl Bgéc?pl as{ic agert that
(~30uM)ease highly cytotoxic conpounds under hypoxic
Exampledi2i ons. H ghly cytotoxit daunonycin|derivatives
compoend datecri bed in reference na and Far
ce||s‘]iémﬁqc Anti - cancer %a Desi gn 1@53?0 i ncor pg$g; ed
(~300@M)ei n by reference. Part Alof this Exarrrpl e

iTTustrates protected ant|- neopl asti¢ agents that
No dreg éeselsicsuch a higfly cytotoxic @erivative, referred

t o—-herei-h—asta doxorubicinl-derivati e, and-that
10(?:% ri ses one¢ hypoxi a-activated npi ety Part B of this
Campieiwerid i | | ust r at e82@&fch a br odr ug that |conprises nore
Aerabtiei(rdM $uch noiety. Part € of this FExanple
Exampled@r at es such a prodrug that rel eases a novel
comgboad fendlicder i vati »@. [0266] Pa7R.0A. ~0%
(~30dRpoxi a- acti yated Doxorubicin Derivative Prodrug. The
Exaphlg11@ TTree am no group of | doxorubi ci n daunonycin,

in, and derivatives|thereof havi ng only this

gg;‘;;?ﬂh #%‘tﬁf ree|am no gPoup can be 638ati |y |modi fi ed0%i t h
(~3 poxi c activator as described hereinito yield

wvinaitho fall v nay

structure (DOX is doxorubicin or one of the related
conmpounds previously nentioned other than the free
am no group): R

Example 15
Prodrugs of Doxorubicin and Related Compounds

81




DOX O Hypoxic conditions result in cleavage NH2 R2
(r)L R [ R= alkyl or heteroatom n N substituted
w@bdoysBrs= H Mo O R2=H N NI | O [0267] UndEDS2004/009667
hypoxi ¢ conditions, the hypoxia-activated noiety is
renmoved, releasing the follow ng highly cytotoxic
c dirp delirvisg aprephstigienimphe DO qtestedSuytiencoptaglic ageatsaw described
inthi82 o 2004/ 087075 PCT/ US2004/ 009667 R DOX DOX 161
NES Y 1,,,~ DNA AW SOH IBM n | nini um DOX [ 0268]

[0265] SKHiERRarhsle dadabitillusttativs hraédtiatPanti fdpligtiOfigents that@elease
DOX" anal og of the protected anti-neoplastjc agents

highlyjexgetoriseleritetivers af dexoswhicin. beasswf sigllan thy artwill appisistmigat
doxox%%n?&@gﬁci&%\dga%% p'élgg i%l%:e Igﬁé%%;génﬂﬁ’égg@ %ér}ﬂfﬁé)/es of those
compounds that have been and continue to be synthesized represent a class of compounds
that can be readily converted into protected anti-neoplastic agents based on the teachings
herein. This example illustrates such protected anti-neoplastic agents that release highly
cytotoxic compounds under hypoxic conditions. Highly cytotoxic daunomycin derivatives are
described in the reference Bakina and Farquhar, 1999, Anti-cancer Drug Design 14: 507,
incorporated herein by reference. Part A of this Example illustrates a protected anti-
neoplastic agents that releases such a highly cytotoxic derivative, referred to herein as a
doxorubicin derivative, and that comprises one hypoxia-activated moiety. Part B of this
Example illustrates such a prodrug that comprises more than one such moiety. Part C of this
Example illustrates such a prodrug that releases a novel dicationic derivative.
[0266] Part A. Hypoxia-activated Doxorubicin Derivative Prodrug. The single free amino
group of doxorubicin, daunomycin, epirubicin, and derivatives thereof having only this single
free amino group can be readily modified with a hypoxic 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

o / Hypoxic conditions result in cleavage
o f

DOX
\NH
[

2
\\‘\>/ R = alkyl or heteroatom

Ra
Ry
n / N / substituted alkyl

%/\ R,=H, Me
0 R,=H
N N / 2

O

[0267] Under hypoxic conditions, the hypoxia-activated moiety is removed, releasing the

following highly cytotoxic compound shown as iminium DOX (or Super Dox), below.
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R2=H [ 0269] Part B. Hypoxi a-activated Doxorubicin
Derivative Prodrug that Requires Renoval of Miltiple
wolymens@m7act i vat ed Moieties. The net hodol ogy deGDDS1eH009667
in part A of this exanple can be used to generate
protected anti-neoplastic agents that have two or nore
hypoxi a- act i $ated noieties. One illustrative pr ot ect ed
anti - neopl Zsti ¢ agent having three such noieties is
DOX.shown beh@w (X is defined in partD@X 83 WO 2004¥087075
PCTAK320 /oyggese? NRI )-N02 0 R= PJ®_EMth t haa

prow so thatf o at least o is H Ow OOWN/ R ~

\ ~ NN M 02N |8ﬁ01 Part C.

Hyp tivated Doxorubicin D am ne Derivat/ ve

Prodrug? Doxorubicin can be derivatized in accordance

W th a synthetic nethod as described herein with an

am noet hyl noiety to generate a dicationic d ubi cin

derivative that is highly cytotoxic angmmﬂﬂ“hlgé%:mre

tightly to DNA than doxorubicin. One exanple of a

protected anti-neoplastic agent has the foll ow ng

structure (in the structure below, X represents any of
[0268] hex sihémeTer aﬂmie@ﬁlh%&atﬁk’e%i'@mﬁlﬁ iofi a GteupRF MIDCT dhalog of the protected

. daunomycin, epirubicin, and their naturally occurring

anti-ngepjastipaene deseribed hepainiiygwymn bolaoyy 0 C,R OV 0 OH O N

NHX2R O O—|/ Me Q2N

(o] O o o /
H+, compound A Y
° 4 O\/\)\ ]
—>
Ry

— Rz
) N
1) OH- \/N
2) Swern oxidation \
N
o/ ™~

3) DOX, NaBH,

DOX hypoxic prodrug R, =H or M

R2=H

[0269] Part B. Hypoxia-activated Doxorubicin Derivative Prodrug that Requires Removal
of Multiple Hypoxia-activated Moieties. The methodology described in part A of this
example can be used to generate protected anti-neoplastic agents that have two or more
hypoxia-activated moieties. One illustrative protected anti-neoplastic agent having three such

moieties is shown below (X is defined in part C).
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R =R R =H M, wth proviso that at leat one R 1is

H Rl [02711 Upon hypoxi a-activated rel ease, the
w@oooposnds i s protonated to convert the car boxXBCEHUSR04/G9667

the correspondi ng am nes. The prodrug is fornmed by

reacting doxorubicin or a doxorubicin derivative with

HC( ©) CHRNEICO2R, where R is defined as above, first in

nd t her=iH)Me lpeithaieasaie daof R CO2C , where
ex al kyl, edemk do&det) Exanpl e 16

4t oposi de The following is a prophetic
RLe protected anti-neoplastic agents as

cribed in this payént. [0272] Etoposide is a

°Mepo°t nt ntereakat ing t opoi sonerase 11
i nhi b o1 . 6]l nl_accordance with the synthetic nethods
degerivbed hefei ™, one can“veadily form protected anti -

neopl asti c agents that rebkease etoposi de under hypoxic
conditions as follows. The hypoxia- activated noiety
is attached to the etoposide at the phenolic hydroxy

[0270)OSPdrt QNEypixia-@dtiveleHDoxolibidiR Diakd Ty ivdhRSRr odi-igk Bloforubicin
" can _be provided by other useful internediate reagents

can bg deriratieed mcagcordanceiwith & sunhetisancthed asrvissaibed hgesin withan
w4 B ERRL O W R BPSIAIR L A g
bindsGnézk tightly &aBIgAflhgl &b}i(ﬁléﬂi&inL @?ﬁé}(aﬁﬁpke of |a|pu§htb¢ted ?mﬁneoplastic

B
agentls e Qo HERSTH S (it Bperdea oo SEROARY R e ivere
moietits ;ﬁ-?:'éeﬁ%‘inl doiofubwfﬂ, aaﬁo\MhP%pirubicin, and their naturally occurring and

synthetic derivatives):
0 OH o

CO,R
N

Ole 0 OH ~
NHCO,R

0

OH

Me

N
O?_N\( |
N R
/ ; =R R; = H, Me, with proviso that at leat one R; is H
R1

[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)CH,NHCO,R, where R is defined as above, first in the
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40MeO M MBO. OV of e Meo O O( Oo0o 0 OOOO (
~l OO0Oo0-< < OO(r)ZNO HOOHHOOH N'I'NHo OO
woRiR4BsOpDside  _~ ~O A OB R )===1.N,N O02PCT/BS2004)09667
2004/ 087075 PCT/ US2004/ 009667 02N Etop05| de leq NN Cl
A 0 K2COB or R 3 eq Hunig's Base B ExamlIn e 17
preserRe o Nag€OAk): 1 anddhell indbaprasenthef RETO8U where & as Ci.¢ lower alkyl,
aIldb%rophetl c exanple of protected anti-neoplastic agents
§ described in this patent. [02751 Protected
anti-neopl astic agents that release vinblastine (or
anot her vinca al kal oid) _can_be prepared from
vi nbl astine (or another Bxample i kal oi d) as shown in
t he schene bel ow (tpl%d %'f%t Hs@an be attached to
t he hypoxi a-acti vat ed—n%%g‘t—y—s%—etg vely over
atMhadslievihg &ia propieetio)estamplelof protedtedarsiymidpiistic agents as described
nmet hodol ogy substantially simlar to that described in

in this patent.

[0272] Etoposide is a potent non-intercalating DNA topoisomerase II inhibitor. In
accordance with the synthetic methods described herein, one can readily form protected anti-
neoplastic agents that release etoposide under hypoxic conditions as follows. The hypoxia-
activated moiety is attached to the etoposide at the phenolic hydroxy positions via an ether
linker.

[0273] These linkers can be provided by other useful intermediate reagents as described

herein, shown below. These reagents can be readily prepared from the corresponding alcohol

OzN O,N
—~
N7 N R=H, Me
= PN (with proviso that
r-7 O Cl at least one R is H)
R

[0274] Two illustrative prodrugs, labeled A and B below, and a scheme for forming them

from etoposide are shown below.

Etoposide
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Exanple 16 OR NOHN NRON eOC/ \ N, M02C
OCOMe Stine N ocone Vinbla |l Ho (r)~Me (r)nme RR R RQJ
WORMR/08707NO2 R =H, Me (with the proviso that BCT/USR84/009667
one R is H Vincristine-rel easi ng protected
anti - neopl astic agents are prepared in an anal ogous
mannékN st arti ngpwphiidyi ncristine. Exanple 18
ProdruésNof Topot ecan The following is a prophetic
1eq exanple of pro ted anti-neopl astic agents as
descriBack in/thi s patent—88-W0 2004/ 087075
PCT/ US200 667K2€ P6] Protected anti-neoplastic
agents tlrmt rel ease topotecan can be prepared from
topotecan as shown in the schenme bel ow using synthetic
met hodol ogy substantially simlar to that described
3eqin Exanple 16. NHéhigsBe@ N O ROB--~O\ \ N O CH H
Topotecan. R R OCN

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_§‘l\)\N02 R'=H, Me

(with the proviso that
at least one R' is H

Vincristine-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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I R=~NXx K=Hor M (with the provisio that at
| east one Kis H Exanple 19 Prodrugs of Taxanes The

wo edoosdony) i s a prophetic exanpl e of protectedPCT/US2004/009667
anti-neopl astic agents as described in this patent.
[0277] Protected anti-neoplastic agents that rel ease
paclitaxel, docetaxel, or anot her taxane can be

r d, from tax or do er [
76D A5G RIRBIR O i RRo5h 78k 38 pERRRUER som
topote&éumid FhowinGn Mh&iﬁ@%b@@ﬂmg%yﬁh%ahb@olb@y Slfb@ﬁﬁﬁﬁly similar to
ounds simlar in structure to the structure shown
thatd%ét LinExappbsd@al |y HO protectable functionality O
BzHN O OH HO 0 Hypoxically protectabl Ie HO
fuctionality ~ AcO OBz 0 87 WD 2004/ 087075

A

Pe PUSZOO4/©09667 [0278] As indicatef in the Q

niol e%les are seIeQHed fromthose shovvn beI ow. N O

OCH2€1, Exam Iw y Prodrugs of 5-FU
\
R= /N)\NOZ

R’ = H or Me (with the provisio that at least one R' is H)

Example 19
Prodrugs of Taxanes

The following is a prophetic example of protected anti-neoplastic agents as described

in this patent.

[0277] Protected anti-neoplastic agents that release paclitaxel, docetaxel, or another taxane
can be prepared from paclitaxel (or docetaxel or another taxane) using synthetic methodology

substantially similar to that described in Example 16 to prepare compounds similar in

//H\y:oxically

HO protectable
functionality

0

structure to the structure shown below.

OH

Hypoxically
protectable HO

functionality
\/ OBz ——-20
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The followng is a prophetic exanple of protected
anti-neopl astic agents as described in this patent.

W 0703707 ot ect ed anti-neopl astic agents that PEI/E8364/009667
5 quorouraciI (5-FU) can be prepared from 5-FU using

thetic nmethodol ogy substantially simlar to that
[027&] esfé?r ingicateddn theafryriare abgve,cheh Bigtdstadrastirnegplastic ageats can have

u r
one, t%%tﬁﬁéeer 512? glpﬁgéb)égae _e& é%%{:\!éegt Ilnccgoglée e\{%{m%rlg ea%hypgxm-acnvated
moieﬂiaspmemea?ecmltﬁromttlaﬁeﬁm\eﬁbe&swattached one as shown in
the structure abqye, and the other to the other ring
nitrogen anp Prodrugs of Al kylating Agents
The foll ¢S a ppflophetic exanple of protected
anti - neopl asti ¢ agenfls as described in this patent.
[ 0280] Protecte -nheopl asti c agents that rel ease
an al kyl ating ent carn be prepared fromas shown in
t he schene bel/w using $y ti c net hodol ogy
substantially simlar tp that described in Exanple
16. A protected anti-néopl astic agents of
cycl opHdSpREHE8S i s used to 88 WO 2004/ 087075
PCT/ US2004/ 009667 illustrate this aspect of the
conmpounds and net hods descri bed herein. This protected
anti- neoplastic agentsj@@mqggzﬁynthesized in
accordance with the nethods descri bed herein using
the fol lowing illustratiodaesoh$#dlic method. C

ARG inf g okt S s Rmdpida bl o sprves

in thi€hatéilt.
[0279] Protected anti-neoplastic agents that release 5-fluorouracil (5-FU) can be prepared

* from 5-FU using synthetic methodology substantially similar to that described in Example
16. One such prodrug has the structure shown below.

H
0 N 0

Another protected anti-neoplastic agent has two hypoxia-activated moieties 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
from 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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Exanpl e 22 Prodru sg of H, doxyurea The following is a
prophetic exanple of protected anti-neopl astic agents

w@g00desors bed in this patent. [0281] Protect eRCT/US2004/009667
anti - neopl asti c agents that rel ease hydroxyurea (HU)

can be prepared from hydroxilyurea as shown in the
illustrgicHeiresiiset afitheisimppuss airbmethodedésodiodddgyeis.ubbispnoteeted gnti- -

neoptBfT iy SR LD DA gt el SR n e
the followWihgWilidtrabiveBeiiiasticmatadd. act i on ascribed to the

inhibition of th synt hesi zi ng enzyne
rgilbonucl eosi de rglﬂfﬂtl?gmsé% HU has al so been shorl to be

effective agaDpist brif tunors (nmeningi oma). 89YWD
2004/ 087075 PCT/ US20 0096%&(}5 R NH2 M R HN 02N O
H 02N~ NH 0 O Y 2N z R R DIEA/DW

,;ﬁ 2N My 8 Z O NHOQ = N -/ ¢
\\ cting gr Depr ' X=Bf2
B}%/ch Z=CH-NEo—NI /R NHBoC .&ye 6 r\N/HS\/CI

H'~\\ O &@2N-CZ | 02N-
hindered base

R
cl Cl

Example 22
Prodrugs of Hydroxyurea

The following is a prophetic example of protected anti-neoplastic agents as described
in this patent.
[0281]) 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 as Hydrea by Bristol-Myers Squibb) is an
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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DIEA/DMF Z y 02M Exanpl e 23

Ni t r oi m dazol e- 20- Canpt ot heci n prodrugs The foll ow ng
WO g00a/0g100phet i ¢ exanpl e of protected anti - neopPEBEUSM04/009667
agents as described in this patent. [0282] A
representative exanple of a nethod for preparing an
illustrative canptothecin protected anti-neopl ast i,qH2
agents i  shown bel ow. 90 2004/ 087075
PCT/ US2004/ 009667 0 OMe: ~ ~ N O Base / ORCoHN-O\OH
Ca eCcNHR Y R, C O O O-N d 7 ~Cp/

0O, RIOR/J] R = ,|N(%th provi soytKat one R
i s Hy 08X i aNHOHgger et pr aff UgNHDPR83] ThedN
nmet hyl acetate noi ety on the i mdazol e.8 nSge
synt hesi zed by denethylating the hydroxynethyl
I m dazol e deritvative wth hydroiodic acid and
real kylating it with methyl bronpacetate. Upon
prodrug formation, the nethoxy ester is renoved,
optionally with sodi um hydroxide foll owed by aci dR
treatment Ro restore the active |actone of

canptot heclin. [0284] Al ternaliEa&My t he cagpt ot hecin

| act an~Rke hydrol ta_the opep form e "NH
OzNaJ_—‘é ol|| moi ety derivatized with a chi hyII )\

nit C dazol e or clg“or doxynet hyl o NHOQ

Zz

Q =Protecting gr

Deprotection
X=Br,Cl,Y=NMe, Z=N
X=Br,Cl,Y=0,Z=CH

z

R R NCO-
_NHBoc  u+ Hm/g
Y- Br HO Y- /NHZ R { ()
_< + 0
02N \ j/k OZN—<\ j/k . O
E y4

DIEA/DMF

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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nitroi m dazol e derivative. This nitroimdazol e

derivative need not bear a carboxylic acid group off
wW®@Roottkg7015 position on the imdazol e but can bePCEON®NEEI667

stable to two electron reduction by DT di aphorase by

having a sterically hindered al kyl group, as discussed

above. This reaction can be carried out by the his

: yonofd he free cggboxylic acid and the
{oilo ed by basi E4ydr ol ysis ef N
S e, id for solubility >

Catibfofieei dazol e prodrug, rdiety maski ng the essenti al™

al cohol functionality. QJ&LI rel ease under hye.xﬂg
conditions in vivo wil® r¥sif% in the rel easegof the ©
al cohol . Subsequent ISzation with the carb lic
aci d under the aci df€ conditQons of the tunor ilN
generate an active canptothecin. Such anal oot
caqg%g&he i,n can be prepared anal ogously, using a
of ®elirE¥fous canptot hecin anal ogs known in the art
as Mﬁh@oglsodhpt oned'asl H)) yield a Hypbgi:dﬁﬁg ered prodrug
anti - neopl asti c agent. Exanple 24 Nitroinidazé%e
Prodrugs of Duocarnycin The following is a prophetic

082S ol oot 2Pt b BB by demetytaing

the hyded¥yHRARA HhRASGIE Geril AR HitHMRRYoi6Hie GBIHMAE rEhl RN Air2%S with nethyl
thei’r prodrugs are known (see U S. patent No. _

bromeaceRE:. Opon prOTUHEBrmation ths methoxpesteuds reugyed.joptivoallyawith

i 5P RBR b AR B3P DR 100 A i

[0284)i t AldrRatil@BoliR catipt@B&ietictofe cal BelbRIrblygediidabaspandbfin and the
usi ng a_stable ether connection to the phenolic, group
alcohgk moictyedegiyaidzed myith achlaranphd sdrnimidagele o shigramghozymethyl
. o . e | . | - .| .
ol AT R R AR e e B B i
grouppsfd beht é chosision n elehiaridadoldhbut tchie berrend eredrisidhleab éwa slectron

ot S B o LA ant Rt 4BCo o0, MER NG oo,
This ©R8&toh@ah B8 cASRA bGhyPthE HRMIKREIH ofthe FES Qa[r%%gf@)ékid%ﬁlﬂﬁé

as the recursor to the ether connecti on. can be
alcohp] foﬂg*wh@gy basig kywdeelysis lof the eRer,deavirnga foaorid ty sobiligoand the

o X, o Br. | . | f . d R4
BBty b0 0 e
underHylpbRic FbAEHAOSn AR Wil reRilhivlthdreleashbMBie arehall Bydse@gent

_described above. R3 X R4 NHR2 .
cyclization with the carboxylic acid under the acidic conditions of the tumor will generate an

active 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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N RLO NHNR NNX [0286] Al references,
patents and patent applications cited herein are
w0 pengorat ed herein by reference in their eneCT/E83004/G9667
the same extent as though each reference, patent and
patent application was incorporated by reference in
[0285} hdlayelbcarayyiniandliogs ahdethbiy pra@iugd@roRgrOGIOVSS. patent No.

v S SO Ol ST 0 L A g

No. 2603/00693 N AMaUGidbf thdse ahflods &xﬂ@d&hgs_ @fiploy an@foimMdzslean
_anti-neoplastic agent; and L is a l'inking group of the
triggerfed tortdlense theldoyarmycinpsingen sebile ethey eanneqiiontte ie rbengdis group of

-Wmr O f DLO R7 wh LS. i . | .
the B A Bpeepre I o G BT R pnbrcd an-
neopldza8hgdnt i hoPn MW, ilWhich thy pliedgBa oxypies ibpibtecteiad anktigt with

cor_alkyl substituted with one or nore het,eroaéoni@ X
the nitgeimidazalerng shewpEhe smeheyisistarts, igoae ¥ersipmoih duq feg dtpearmycin

peo R AP U BSAR  nl  B)g roup o

preculegtaﬂoﬁhd\bthér conadctiéni R, 'oln bﬂHpmeﬂm ott lowecakploR, backbGOOR, CN
chain atons is substityte a . heteroator.n

or NOgonea be bl Bir qurp%u%a%_eé*s&éﬂ%éan PERY ?@%B&CWSW 17210.

The Rg t 'o%'tﬂgnﬁ%imﬁwﬁ@&éﬂ:be%%p} ot hiﬁa@ecpalﬁyl%td%ﬁcribed above.

I =neopl astic agent of claim1, wherein the hypoxic
activator is selected from thise group consi sting of
el ectron deficient nitrobenzene noieties, electron

-

NO,

[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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deficient nitrobenzoic acid am de noieties, nitroazole
noi eties, nitroimdazole noieties, nitrothiophene
wOorRi0e08m®33 nitrothi azol e noi eties, nitrooxazol BCT/US2004/009667
noi eties, nitrofuran noieties, and nitropyrrole
noi eties. 3. The protected anti-neoplastic agent of
claim 2, wherein the hypCuUAdMEtivator is a
Wh tsukfsti uted or unsubstituted nitroi m dazole noiety. 93
A WG'PB54/1087075 PCT/ US2004/ 009667 4. The prot ect ed
anti-neopl astic agent of claim3, wherein the hypoxic
activator is a rmiet¥ of the formula R2 R3 /R N |
1. A pgected\arisieneaptastie pgenrel the forite Jop-L-Rarilymdwbeiein or
Cl-C6 alkyl; RL is an electron w thdraw ng group, an
unsubstituted Cl1-C6 al kyl, Cl-C6 al kyl substituted
W t h ORBEpads a IPFEXid@iieateat om cont ai ni ng groups,
unsubstituted Cl-C6 al koxy, or Cl-C6 al koxy
subst i N ea apiitgoripdicagentpitd het er oat om cont ai ni ng

gr oupsy [ VA g awiyRgag r

unsubs |I?gﬁg@é€@%ﬂ§ﬁﬁ%% al kyl subéﬂﬁ?ﬁt%?selecwd
wi t h ofienor nore heteroatom containing groups,
unsubstituted Cl1-C6 al koxy, or Cil-C6 al %OLLR
substituted with one or nore heteroat om qont ai®ni ng
groups. 5. The protected anti-neopl astic |agent of
claim3, whérev@YWe hypaxi c act iVaOr—i noi ety of
the formula R2 RB/R N NX2Z NR4 whergin R2 is
hydrogen; R3 is hydrogen or Cl1-C6 al kyl; R,

where Rg 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

Y is a spacer group selected from a substituted or unsubstituted -
(CHy)y- chain with n=1-4; a substituted or unsubstituted -(CHz),- 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.

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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Rl is unsubstituted C1-C6 al kyl, Cl-C6 al kyl
substituted with one or nore heteroatom containing
w@e@ypsro7unsubsti tuted Cl- C6 al koxy, or Cl-C6 BERUK2004/009667
substituted with one or nore heteroatom containing
groups; and 94 WO 2004/ 087075 PCT/ US2004/ 009667 R4 is
4. - Hhe proteckrstanticneeplagic @entoighim Twtesimtheynypaxib getitaierdga

. W ne Qr nore heteroatom containing groups,
n“”dﬁﬂtﬁﬁg??Tﬁ?ed Cl- C6 al koxy, or Cl-C6 al koxy
substituted w thRpne or nore heteroatom containi ng

groups. 6. rotectedfanti - neopl asti ¢ agent of
claimb5, where Rl is dnsubstituted Cl-C6 al kyl or
Cl1- C6 al kyl i with one or nore

het er oat om cont ai ni

unsubstituted Cl- 4 NEa-cs al kyl substituted

with one or nore r/gat om cont ai ni ng groups. 7. The

protected anti-neopl astyc agent of claim®6, wherein

the R1 and R4 heteroato cont ai ni ng groups are

i ndependent |y sel ected ffsom hydroxyl, ether, thiol,

thi oether, sulfmc ester, sulfoxide, sulfone,
wherelyy| f onj ¢ acid, sulfonic acid ester, sulfenanide,

sy, ioRRRbEa, carboxylic acid, carboxylic acid salt,

ester,” am de , al dehydo, keto, am no, hal o, and cyano.

SRs Thieydsegsnes CadCsatityil; neopl astic agent of claim7,

erein IS ubstituted - C6._.al r I

o B3 ol bR PN Tle S8 SR ARG, € alfrt ER et
substif@éEWan basbLMbieteidrogoBtconfiiniad groifs, udsubstituted C;-Cg alkoxy, or

unsubstjituted C2-C6 al kyl or C2-C6 al kyl substituted
Ci-Cealkaxysubgitaied gathiong gt wiorhbeteroplemasaiaining geMiPsi Hidng

gk . s - astip ] :

210 Sl A ER R AL ARERLALL € 29T LT
substitutelbprith daa vt moscetardatdmEcomimimag ydups,embystititedo pPy blkoxy, or

n-butyl ., n-pentyl, t-buty], cyclohexyl, cyclopentyl,
CI'C%EOX%Bbﬁ’tHb@&WI%G{ne?H8106%/ Jé‘?t%’f@gté’al'%ﬂﬂt%mﬂgé WStic agent
of claim6, wherein the RL and R4 Cl1-C6 al kyl are
- independently sel ected fromethyl, n-propyl, and )
5. n-Thetpydtectdd antiFheopiastic egané df elaim 3 nelrseiadhd %vmg&ﬂctlwor isa
.oneof.claim9 or claim1l0, wherein the RlL and R4
mmelﬁé’?é}}eofgf% ‘cont ai ni ng groups are independent!y
sel ected fromam no, carboxylic acid, and am de
groups. 12. The protected anti-neopl astic agent of one
of claim9 og,cldgPm 10, wherein 95 WD 2004/087075
PCT/ US2004/ 00 /

and R4 is -H,

wherein
R, is hydrogen,;
Rj3 is hydrogen or C;-Cg alkyl;
R; is unsubstituted C;-Cg alkyl, C;-Cs alkyl substituted with one or more heteroatom-
containing groups, unsubstituted C;-Cq alkoxy, or C;-C¢ alkoxy substituted with one

or more heteroatom-containing groups; and
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the RlL and R4 substituted ethyl, n-propyl, or n-butyl

are substituted at the beta position with the
whedoeg@ro M cont ai ni ng group. 13. The pr ot ect eRCT/US2004/009667

anti-neopl astic agent of claimb5, wherein the Rl and

R4 heteroatom containing grou are_ independently

SRy iscHeunsubsiituted I€e1C6(a11®lR2h)Cs dﬁylrs@b:(utmed )mthrmln ©r more

t ut ed t t d
AP A EoR e BT 6 oﬁx 315 Cpitkosy 6
adulb¥fitRicB STiBZARYdr mdTe heteRlatode cortilinilg t h| oet her

( SR20), tetrazole, carboxylic aci ester

(- COOR20), amide (-CONH2), nono- substltut ed am de (-

6. EI—HSI g‘%teg ﬁgﬁla%t%@gm%?q %?m%wlqﬁg)substitut ed

NR cRMASEHsthtaT H€s AkNHRY-CY A 1-sBe@tyted indthlast ot ttoes
N-connected am de (-NR21R22-S(=0 2-R20), N connected
heterogtonr-enwiginias graugspand( =0) 2- R20), nono- substituted N

RARE R b1 S SRR St with one or more
heteroMBlERRaifinz @ @xpR20) , sul phoxy (- ( O)20—|) sul phonat e
(S(=0) 20R20), sul phonyl (S(=0)2R20), sul phixy
(S(=O0 OH), sul phinate (S(=0 OR20), sul phinyl
7. (’é (@(O)) foh Ou%é ﬁlﬁﬁﬁ%ﬁ@fiﬁof&@ﬁa‘@%ﬂ@f&@ﬂw %%8%%@r0atom—

and sul fonam dé (- S(=

contalmﬁg g@wmdemderwﬁkm hydroxtike p‘élegzl@ol Hrgetherpgplfinic
d t ted, f
et SpaBl PSSR, SRR L8 R ol

carboyé)lﬁlaﬁidlgarb&btﬁfc%m Rk, dster Unsidb s hlidesdodkétd, £abna) Heyd, and Eyano.
al kyl substituted with one or nore
het er oat om cont ai ni ng groups, and Cl1-C6 al kyl is
selecte s n- butyl,
8. nﬂﬁeﬂlio ef%tefdta%b ;{E%ﬁ;ﬂﬂm atﬁ%hﬂ%flxcylﬁlﬂl fé;}@ éﬁ% ntyl, and
| RO RMbstitaedl 08436 laticy} bt C1465 nilegl subtitettd Gl tebeal gogitionovith a
Cl-C6 al kyl substituted with one or nore
hﬁl@mﬁ%?@'&@@}ﬁg&?ﬁ‘ﬂ%laﬁ@ng groups, and Cl1-C6 al kyl is

Rﬁ‘fsmff‘ém&{bg Ul alF§fll'l¥ lo,-¢% é?lE}q R¥bstitited Buthy beta position with
ent yl utyl ,” cyclohexyl ;" cycl opentyl, and

a heterantym-opythining gdup. The pr ot ect ed anti - neopl asti c agent
of claim14, wherein the RL, and R4 C1-C6 al kyl are
each i ndependently selected fromethyl, n-propyl,

9. NTRYbMtectdPantilDdpREGS SEhESK Athd 6 Wélﬁﬂiei K, a’iﬂGRhtCPCs alkyl are
claimb5,. wherein RL is nethyl or nethylacetate, R2

1ndeper}dentﬂaesqlg;ted-frm1 mahyly¢thylanarepyl.insbuty, nggnipg t-butyl, cyclohexyl
! eﬁ?él/ 087075 PqJT/ USZOO4/ 009667 17. The protected
CYCORAE’ - HEGPTTASE c agent of claim 2, wherein the hypoxic
activator is a nitrobenzene of formula R50 N2

10. The protected anti-neoplastic agent of claim 6, wherein the Ry and R4 C;-Ce 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 Ry 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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R51 | R2 R52 / R3 R53 where R2 is hydrogen; R3 is
-H Cl1-C6 alkyl; and RS0 , R51 , R52, and R53 are

w0 nabepgrodent |y sel ected froman el ectron w t hdP@EIUSZP04/009667
group, H C1_6 alkyl or Cl _6 al koxy; where the alkyl

and al koxy are optionally i ndependent ly substituted
the Rywintl R4 sniestioutcdrethil, grooomsd, eet-ylede substivéadas ithe begrpgsjtion with

nono- substituted am no (- NR20H),
thehegequﬁ?fﬂ%f’w%grgﬁ?no (-NR21R22), cyclic C1_5
al kylamno, im dazol yI Cl_6 al kyl pi perazi nyl,
nmor phol i no, thi ol th| oet her - (SR20 tetrazol e,

13. cihmwwctegl aat:lrr@opla@mse laim 3 Whorgo the Riawlde heteroatom-

sl e BEPEAHAE ML S5l OOV Oty o

subst1ﬁrté‘d'ﬂmﬁ() {'—@RZPH}})d; subﬁﬂﬁﬁecﬁatbmb i(INRER* N oydim@ci lldylamirce

- NHR2I - C(=0) - R20 ubst i tuted N.conpec m de
1m1da%QINR§1$@1§YIB(Pe€3Z bRl ek S8 Sips kgl Betasote,

by %c@b@p%@mwg S R R it

CON]HR Qrdlmbktetdted ahfidnEEDIR (R \RRARR2CIS] 210)d2- (Rszs) -C(=0)-R*),

monogHp{RGRY Ncoppaed srst R LD 1%%% Gy el s amide

(-NRZgIg(ZP(s@)B)@%%? ) )Ni rﬁl!agtg% altngo'?{anﬁa =|9d) SIS Ysubstituted N-

connegigt sulfienaidde (-NS{R: 8 YR Rgo) ﬁﬁ@tmqﬁcomected sulfonamide (-

N TSE bR ﬁ@ri@ﬁ&i‘%@% e G H) B! o

S(= ﬁblﬂ Mayz (Sa('=@90 &% Hirheed GSQFOM)E?OMﬂlﬁhﬁM €3(eonR),

b de
phospeesy (@PG%MQH):(), eia LoD C%@?ﬁ%&"@m&e( S(=O):NE,

-S(= Q?%ﬂ%&z (())f -ﬁ%@gﬁﬁmﬁ @Rﬁ%%lz a St e ind dﬁeﬁﬁ@l{tg selected from

a C;-Ce ADNRAR) , di substltut ed am de (-CONR21R22),
N- connected am de (-NH2-C(=0)- R20), nono-substituted
N- connect ed am de (-NHR21-C(=0) -R20), disubstituted

14. suI nam n%fjant@ﬁ@@?asﬁc %B@aau%( EOWAR3R) . N-connected

mono- substit ut ed

NRa omursubsmutsdl Ch &aﬂi}d,eor(clmliyl s@b@;\zemh one or more

heter((atqsalgé%? | J%lyl‘tgfgdr&)ll\lgsfo ?thg ylo «(t@@?@& %Wl ethyl, n-propyl, n-
n 1 &R lVQdZ 63/ £heS
butyl SﬂdlCJPF %2%%&?%09% ?& ﬁ%ny}ll S(= l‘&!tR)ZO and
s &fl@ﬁgmng@asptug(d;@ Q)N yl, og@r@ stifywted with one or more
heteroa?c(%lepe%%@ﬁ%%ép Tﬁ@ %% Eﬁ& 1s%gl%cte§%nﬁ%%ﬂ1§7[ ®thyl, n-propyl, n-

butyl, n-pentyl, t-butyl, cyclohexyl, cyclopentyl and 1sopropy1

i

15.  The protected anti-neoplastic agent of claim 14, wherein the R;, and R4 C;-Cs 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, Rs is -H or methyl, and R4 is -H.
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18. The protected anti-neopl astic agent of claim1,
wherein the anti-neoplastic agent is bonded to the
whypens7acti vator (Hyp) or linking group (L) PBCr/oszgh4/009667
an -0- or -NR5- group in the anti-neoplastic agent,
where R5 is -H, or Cl-C6 alkyl, optionally substituted
17. W hehpmteeted rantmnolﬂa;ylcamgpm of eladmoewhereamthh jpasiy activator is a
et her, t hi oether, sulfinic ester, sulfoxide,
nitrobzeRc '@ﬁlfonic acid, sulfonic acid ester
sul f enam de, sul fonam dersgcar boxylic acid, carboxylic
acid salt, ester, amde\, aldehydo, keto, am no,
hal o, and cyano. The protected anti-neoplastic
agent of claim1, or'N “Rhe_aniRst neopl astic agent is
sel ected fromthe gro consifstirgg of doxorubicin,
daunor ubi ci n, duocar in, etopo.ldeR duetop03|de
Conbretastatin A4 i S cr|st|ne
canpt ot hecin, to ﬁﬁecan uracil, AXN,
hydr oxyur ea, maytansi nes, S, dlscodernolides,
epot hi |l ones, taxanes, csllchean10|ns t edanol i des,
bl eomyci ns, callchean10|n§ col chi ci ne, cytarabine,
Whmedacarbazine dacti nonyci n, discodernolides,
e rub|C|n epi rubicin derivatives, fludarabine,
%apent ostatin, 6-nercaptopurine,
ﬂf@{ q&qﬂ &dany0|n m t oxantrone, carboplatin,
ci g ‘ni'sone, procarbazine, taxanes,
d R@@,tlh;x e IRSZ pamll Rstg areahde];teadial’ubl selteted fromeari qdo@r(uhemthdrawmg

h h
grouppHaE; g%ﬁya]dggﬁm y,ow erg g}pgqllg\a é]gg %g(ﬁf( 2 Hggﬁlgrnlggependenﬂy
substlﬁi’ﬂ&{sx’;vitﬁ Bhe6: HbRaBouRRElcBRY MOhhMHERZORY), dlﬁ’ﬁh(y @NH&? Smono-

prot%cted anti-neopl astic agent of claiml
subsuku@t mnmm(ﬁﬁ{ aH), idi-selspinset mmadéﬁR 'RS), welieEt- e@lkflla@#ﬁo

T

carboi@ﬁ{dacnpwwu) &der (R@oaﬁ‘bt gaide @mnz)pmopd)asttsmmtagmtde -

CONHBJ’MW\@N}WE\?@;@%@E@N% RED R fansecdamis ¢ BBoCSFOrEY.
monot 51&85{ tﬁl@? W 1:0]1]919&%& mﬁﬁde (:NHRE. @(—Qﬁr?eigof qlsﬁP§titut@§ SREAREEED amide

erein the a ieopl astic agent is
(-NR%EﬁeaéogzeR%"mm bcymmxued saltsriavadof-NHASEFOprRTY, mkomgsu@stuuwd N-

connci sBltaAES (6\%@’)1 SOy s BRI SR 86 ‘3?11?&?85@ S
NR*RP.4(06) 2R ) Oogﬂﬁ @%gi@)f@-ﬁn&ﬂ ectfé\?@gé@ﬁgygﬁ@honyl

PCT/ US ant’'i - neopl ast.i c
(SEFRTL, sniphmmsaaaoa@mmmm (S(eO)QR g,rsalnmeé (%ﬁa%o?),t o

oo S A5 ARERRE O RO DS 0y,

-S(=PNVHRPE QRSSO INRURHAY, viHferé R, RF'L andREreed idBenidently selected from
unsubstituted Cl-C o al kyl or Ci-Co al kyl subst i tuted

a C1-Gi alkylgreups endrihereirhie elesﬁ@@mtbémm&grﬁgp irsglggted from halo, cyano

N BUFEASE bEBTHINEEY s Sh05T i Bho CEP) Bmyt atloms
quatefiaky 9RAin® (NlRfoIe%R@]i, ,est&tl(-Ce)@mzlﬂ)j emideu(-€ONEh), degno- _substituted
amide CCORERDS disubstituted amide (-CONRP'R?), N-connected amide (NH,-C(=0)-
R*%), mono-substituted N-connected amide (-NHRZI-C(=O)-R20), 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?2-S(=0),-R?), sulphoxy (-S(=0),0H), sulphonate (S(=0)0R>"),
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acid, carboxylic acid salt, ester, am de , al dehydo,
keto, am no, hal o, and cyano; and R7 is hydrogen,
wap@wbstors uted Cl-C o al kyl, or C1-Cl O al kyl PCT/US2004/009667
substituted with one or nore heteroatom containi ng
“groups selected from hydroxyl, ether, th|o% 12
sulphdniy] (S¢+ORR? )S ahd suifopamigtst(63(=03NH X3 @) NHIR o 9e;S(=0):NR*'R?),

whered{l T dE e abitpeiili ety eyl i ¢ aci o balt,

ester, am de, al dehydo, keto, am no, halo, and cyano
25. The protected anti-neopl astic agent of claim
18.  whhe piotecRe anti-ngaplastin dgent Aelaon Icavheraiy the@ml@fopiestw aggpt is

it ut ed
bondeé :f%ﬁlﬁ &yﬁg}tﬁg 8¥¥L \éiltjc}r gﬁ?ﬁ&c}{r{%{i% é}gltéf LL?%I%HEh 81? 1) a(BInN@{Q group in
the an’élfﬂeﬁﬁhitﬁf ageﬁtl,l iwheRi R i€ SH.edr,C QY dlloyd] d;ﬂmnaﬁyl biftstitated with one or
sul fonic acid, sulfonic acid ester, f.enam d

more gioRpoIeiaeieddromn Aydraxyl piher gl tmgeé]?qg nig esign, gﬁ’g’cg&p@e sulfone,
& id
sulforf gl Sk SAMEAmIE L Ao ARIAL ool R S8R ac
salt, e§tdr, Gididd ,lkydehgdhykieiol, e, halbandrgans. nore  het er oat om
cont ai ni ng groups sel ected from hydroxyl, ether,
thiol, thioether, sulfinic ester, sulfoxide, sulfone,
19. S ‘1‘}1% et -ne%giagt‘i’@ég%nﬁ@ GaifST, SFhersil Itﬁeeéihﬁfﬂe@ﬂashc agent is
su nam carboxylic acid, car boxylic acid salt,
selected frem thagnodp cpnmtnhghﬁdoxombmm,, damondolcm,admcaramlm 9"81?@91(16

cntopides RmRE LN A bRl et CanggRecily Gbdbn,s-

fluoroW:R{IOABAND hydtOgARE4, |1ﬁd§ﬂ£@i§1n€é|- E@diyéiiek,)dlscoa&moﬂﬂ&s epothilones,
protected anti - neopl astic agent of claim 26, wherei n

taxangag calisheavaigivs: tedanolideschloomyciap.koplicheancing colehicingy Séanbine,
un e y,
dacarbaz%ne %éeé?)%?fn&?ﬁl &g&é&édﬁgolgieg 1 &31}1 g%ﬁ% réelﬁtrc]i%a?ﬁigs, fludarabine,
hy droﬁ?&r/haﬁentoat’afinﬁ niegcaptopdring aﬁethcﬁﬂax!d’@ ﬁﬂ@ﬂﬂ&&]ﬁﬂBxantmne
PCT/ US2004/ 0 7 2
carboplglimcizplatisy as%ﬁﬁgonwgwew ﬁzmﬁé%é%é«%%%c aﬁ?ir@a@l doffanolides,

tempdéﬁ&r @%ﬁlb%‘lﬁd&lﬁgi ¥ Sul%almcﬁhé%}c[bp%ﬁﬁaﬂmies%laﬁ{mﬁco&%ﬁon

stitut’ed w th one ‘or nore
compleat® anthtaeemaliores substgutgd orgas, ad nexthydblydrazine dgroatixest |
ether, thiol, thioether, sulfinic ester, sulfoxide,
sul fone, sulfonic acid, sulfonic acid ester,
20. Stk %ﬁﬁ&té’&antﬁh@cfp@d@ﬁ@hg&lt of Elaid PX W lie@ein ﬂt@hnnqerobmmyd Adent is
acid salt, ester, amde , aldehydo, keto, amino, halo,
selectgdh ﬁfouytém group3onsisting rdoxembisin, ampﬂdecqgwblemag@wcm
cl.ai.m the ether group and Y is
Combrft&ﬁ aélreaﬂﬂmogly%gl are i ndependent |y hydrogen,
unsubstltuted al kyl, or alkyl substituted with one or
nore of hydroxyl, ethe t hi o] oet her, sulfin
21, ediemrotetitd eati-toplastigrgds et clah ﬂowﬁeelaéh%w%&ﬂurlé dflgased upon
lic acid,
recucih 1 58 oS gl AR L 1YL R oo RN et
am no, hal o, and cyano. 31. The protected

22. Z:Jlgel-%n%g‘%l (ﬁ g}giﬁ-g@(ﬁj ¥ %tc agef,nt% claim ?Owhe\:,}'fe]ﬁ tﬁe antl-neopijas}[:a i€ agent is

bonded to the hypoxic 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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hydr ogen, unsubstituted Cl1-C3 al kyl, or C1-C3 al kyl
substituted with one or nore of hydroxyl, ether,
wa bioslog7orhi oet her, carboxylic acid, carboxyli cPEDUS2004/009667
salt, ester, am de , al dehydo, keto, am no, halo, and
cyano. 32. The protected anti-neopl astic agent of
23. ¢C Il“he mow;ted/dmﬁlcmzioplamid sgeat ¢dddied22, ovheteen thet-D— group is bonded to a

SubStlfl}’ﬁ Iastl Cgﬁﬁ?i.@} ﬁg@ﬂm?nx%%enl%%@ﬁ%grggq group in

anti - neopl astic agent of claim 30, wherein Re IS
hydrogen and Rd is hydrogen. 34. The protected
24.  aithe protenpideantirueoplyetic agsnt ef dmm Bavhegtivrein Y is

t ached, t I t
ofsa Hpapoyrd G Spatiel e GielSH S8t BeEGR i Hes
heterobftn BéhiaRceslowssistletie Ploashydio B &fﬂlﬁeroﬂ}ncﬂj tﬁidé’diéi? sulﬁmc ester,
wherein X is the acetal group and Y

sulfoxides gplfarie; sultogic qoghytonie aeifl GStoR, ﬁwfqm{mdﬂ Swlfor@mlép carboxylic

acid, %“%@e%% & H%h e\éd[eg géxrpag Eleh%rdtci uhss 'ahﬂltxc? gxtaleo\évla#(? O}%ﬂg, aMd

fer oa ‘om Cl groups 's
thz}?s)Kydéogeﬁt hﬁubsttthﬂed |C|1 fClt) h]ikgabbhét-()usalkﬂlsnbshnﬁscﬂ evith one or
sul foxi de, sulfone, sulfoni.c, |d ul fonj ¢

more Beferontom Gia REEHERIDS SEGFIEQ A HKTOR L st #40& EJ@Fﬁler sulfinic
c
ester, gﬁ#ﬁg&’ ﬁl?m% ke og?écécg}] gﬁltf&%% ac\?}%‘e%gro S‘f%%%%g%éj Quifdifahfde,
carboR@di/ ddﬁE@Mb@ﬂﬁﬁﬁ&Yd se&tﬁ estdih empleq abichpdb, &atoj ammophaletdnd cyano.
agent of claim 35, wherein Yis -(CReR)-(CROR)- (CH2)-
or -(CReRf)-(CRORh)-(CR R ")-(CH2)-, where Re, Rf are
25. | mﬁ% ghtekasy wl-heeg,la@ﬁ@agem UNSIHaS A twhepsin CL- C3 al kyl |

- aI kyl tuted with one or nore of hydroxyl
etHaesr unsn1h$t6uted Guiiscdioth er Ci-6aplkyhsubsirtedrwith o eymefe heteroatom

contaglumlg; %?rﬁlg}?ﬁ sggecfe%?rlﬂnf\ océirgx Séﬁlé aﬁ% &lﬁc}egwgil gﬁnlc est%r sulfomde

sulfori kwlfonad dcid, 6lfetic adidiester, ,suHérﬁﬁﬁ&éJ @ulfch&hﬁde ambmyhd‘aﬁd;
and cyano or (CReRf).is (C=O; R9 and Rh are
carbox Wiredsacherbin €515t Pipisico gidehydm Satos tping: balo.endeyancery) -

Chi sty SRS L Ry TR e ormor

hetercatdrh cogtaining grompsrsetected freemhfdrokyd, etherdthéslt thigether, sulﬁnic_: ester,
T AT S VY ST,

acid, @ﬁ%:&bﬁ%&d A, estdeFaRAL | hRekfdoQéto, %ﬁngﬁlaﬁf‘ @n@’cian@r e
i ndependent |y’ hydtogen; unsubstituted Cl-C3 al

C3 al kyl substituted vvlth one or nore of hydroxyl

he |
6 cparet el e gl fhen i ol i %‘?’HM"%%% Cr-Cu
alkyl%ki%ﬁ@ﬂ}zdi@gerﬁéﬂ&r@ﬁ&ﬂud&i ceanhggll ic  acid, carboxylic

acid salt, ester, am de , al dehydo, keto, am' no, hal o,
and cyano, or (&R‘ is (C=O. 37. The protected

27. Z@C.Pﬁﬁgé&é‘ﬁ%ﬁﬁ ﬁ?ﬁﬁfsﬁh gént %g@lﬁﬂﬁ §§ WH@?S . ns B‘?ﬁq@gtrﬂu@ﬁ Ci-Gs
alkyl gl RS hydibgeh élunSbbstibigd C;-a5 dlklRB and e ar e
i ndependently -H

28.  The protected anti-neoplastic agent of claim 27, wherein Rg is methyl, and Ry is
hydrogen.
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or -OOR, where R is -H or unsubstituted Cl1-C5 al kyl
and R and Rl are independently -Hor -OR, where R
WO 2004087075 unsubstituted C1-C5 al kyl. 38. The prOr/E81084009667
anti - neopl astic agent of claim37, wherein Re, W Rb ,
R', RRand Rs are hydrogen. 39. The protected
29. aThé poeemdastieoplgsitageht afl ckiim 11 whetean therspacer graupeY is an

unsubgfigieq - RN i bRl O DR U i one
or mo%egi‘oat&lnl@éhtalrﬁg £rdu i%)l’écte?iti?&h %r&!ﬂbﬁ?l ¥ (1A5IE RGB! Silfinic

droxyl, ether, thi oether; sulfinic ester,
ester, Stdfdxniel, sigfone sulfonie. acsiu Islilfnmuct:acastcsﬂer sifenamide, %&fOQMIde
sul f enam sul fon XYl i Cj
carborfilieqsid FitboRE fe Pt oSy BRok g, B nifa Hdd apd cyano.
am no, halo, and cyano, or (CReRf) is (C—O) RR and
R ° are independently hydrogen, unsubstituted Cl-C3
30. aIThsl prot@edcasm-@ppgastusmgt of; qlaimxPaivhirein iy thergiies gegup and Y is

(R S s bkl SR ublihodsbd RS G alis
substiftfiéEvwith 5hd biehamd of dydidih T, eﬂnam'ﬂdel ﬂﬁ&ftbﬁ}(slﬂﬁmc estet, dulfoxide,
carboxylic acid salt, est er al deh OX)get 0,

sulfongpsufoniaagids sulfppic w«éﬁger gl e(n@;il sglfonpgn dcigh

°a1‘b°%aﬁl° & "?z%g‘e‘?séér*s aifide %}éle}?}?% o, ket o1 ngJﬁzatl)%Eﬁ 08 75

PCT/ US2004/ 009667 - C( O)R31 -C( =0 NR31 R32, -H,

31. Sgpgpgq{%{t%g %Qﬁqpééﬁq ggq%% < cl é&llltggqglggt \é\%cf ﬁ? grrr%emgerpendenﬂy

ydrogé(rfj ﬁlﬂ%ﬁ}ﬂsutu?édr@lr-Cg £1Ejflobr cl-a Qlﬂllhs%bstltﬁﬂéh fbithl She®% tnﬂi’re of hydroxyl,

foxide, sulfone,” sulfonic acid, sulfonic acid
ether, em)b rthloeth¢rt earboriytie acisltérberaicdieid selir astoryamide , aldeldo, keto,
dnl C aC| d salt, ester, am de , al dehydo, keto,
a‘mm% oa1 and cyano; and R31 and R32 are
[ ndependently selected fromCl-Co alkyl or C1-Co
al kyl substituted with one or npre  heteroatom

2. (i arviedief aptiougeplasiepget eficlping Y, HW%@{I is afipqhgf to the anti-
neoplgﬂ c%genttwm 8{3%%% n Pf ?%rgg l%&ﬁelgfn' the El‘d fn%bgv’le@ﬁc gééﬂtf one,

nic aci ter,

sul fonam de, carboxylic acid, car boxyl ic acid salt,
est er

, al dehydo, keto, i no, .hal.o, d cyanq..
3. adneriiSrbtadiant resmeoErate AT it R iferand 1 i
hydrd Lgime 35 to 39, wherein Y is attached to the
nti-neoplastic agent via a nitrogen of an am ne group
in the anti-neoplastic agent. 41. The protected

f
. 0PRSS0 B Py DR e e
neoplhdtic'agBiGriddd oX¥eén of WRSH®xH GolySinahbamilncopRistic lagern

unsubstltut ed " or substituted aryl or heteroaryl
group; and R12 has the formula -(CR40R41) - R42- or -

35. ( %%??&ctggﬁxﬁl—%fasgﬁ %gerﬁgﬁ%f %5é§léér§in§( RN &Rta1 group and Y

is an siBHEOEE n(th/z),,s ehait twéth f=300n4; bk a LISk thein tvith nS3-dTidaubstituted
al kyl, and -G o al kyl subst it ut gg@wl th }He or

with e @rBere élﬁﬁe&?m% P?ﬂtﬁ‘é‘m@r%@ﬂﬁs sglerise drog hydsex ﬁb@xgﬂ?d

ﬂuoe&l‘é{]?ﬁlﬁn cmsfé:r, suﬁﬂklﬁgtgﬁgﬁne s]ﬁlf'[' i AL, bRl acRlWsfe? X duffenamide,
sul’fone, sulfonic aci onic acld ester

sulfosanhitie arbostelic suid,foartmmydeacid salt, ester, amide , aldehydo keto, amino, halo,

and cyano.
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carboxylic acid, carboxylic acid salt, ester, amde ,

al dehydo, keto, am no, halo, and cyano. 42. The
w@e@iegtoesl anti - neopl astic agent of claim4l, REUSI004/009667

R12 has the formula - (CRAOR41)-R42 43. The protected

anti-neopl astic agent of claim42, wherein R40 is

36. hﬁ@c@géeptedmtl mieplastioegent efclaim 35, ésmindtis c(CRIBAL(CRER")-
cnf g R -&ﬁ@ﬁf}aﬁaﬁ@%bﬁgﬁe&% JE s PanoBhhaRtgen,

unsub3titubed OO IkyIN CY 08 akkit subsapdasiti 6ne @GRsE of Hﬁdroi'ilsi‘ether thiol,
r ot ect ed anti-neqgpl astic agent of cl]aim wher ei n

thioether; sylnigraieh eﬁmafle saienps s4lfanig asid. spliene aﬁlﬂyﬁter soatfenppyide,
sulfogag%é Q%g%ghéo gfc{ Lé%%ggfll{coa@ f@a? sj% alﬂyé o Qfd%h %gto amino, halo,

I Cagen

and cymmuasaﬂkeﬁ =] (@FSDD, RE aidRtaird miepbndexytly hyﬂn@gehsnnsubstﬁuked C1-C3
ubstituted heteroar

alkyl'sﬁ ﬁfﬂﬁ%ﬁﬁéﬁl with,ong QHEIOFG %fflaf qaféfi/ @ﬂ&&r féhleether sulfinic

ester, 'sﬁ‘l‘i*&ﬁ@@ dembdeY s had éctld‘ sGforté Bad QE‘t%r Qh1fEHAhfidd) @ fdhRmide,

selectéd from an elecdtron w thdraw ng group,
carboyylsadxid, icaxboryliCGicid Ol bked, amileh sidehpde &eﬁlarﬁﬁloahaig,l and cyano, or

R IG Ol B L RS B febbnashlg R Rt Wiy FTcs allo

C;3 alkyD S\RRERGRIKHY oﬁéi&ﬁhbfeldﬁ ORgdmylh BB 11861, FB6SEh&! MU ester,
sel ected from et her am no (- NH2) ,

Sulfox*réfn sukienss ﬁmlfm@@mémmf@me aNthsﬁBg, sulfenagides silferagdde spbexylic

i, GRSl AP A o 6 260 b, e
is (C=())SR20) , tetrazole, carboxylic acid (-COCH), ester

(- COOR20), am de (-CONH2), nono-substituted am de
(- CONHR20), disubstituted am de (-CONR21R22),

7 e A T D IR T St TR SRR b endenty

-H or I\de'nwhereéd is -dhooensbIRRARC 2CS OGN, 2111&221@5 andl‘lk coe melepmdlently -H

QR#I %%ﬁ éE{ 8{ F%SHE 1‘6(1)1)35 CRZq\fgn@lf@ za.qg;% are 111%ependenﬂy -H or

-O-R‘dbvﬁékl%fﬁ’ id 1 suNuERRRES I Cb Ary1f onam de
(- NR21R22- S(=0) 2- R20), suI bhoky (- S(=0) 20H),
sul phonate (S(=0) 20R20), sul phonyl (S(=0 2R20),

A R e

are htdehferO (OR2) 2), and sul fonam de (- S(=0 2NH2,
-S(=0) 2NHR21, or -S(=0) 2NR21R22), where R20, R21, and
R22 are independently selected from a Cl-C6 al kyl

39. %totg&gc} %fﬂ? hgriptlé}ﬁc ‘ei%eﬁ% bf ?915%1 ! \Qﬂér?lw )F‘% tﬁé Q&b?al'g?oup and Y is
(CR%)Lhﬁe(@m 3(CHb)trwhera |Rﬁ,em§mie 1r(de§31@nﬂ§kh!jzdrogenm¢5$ututed C1-Cs

alkyL iy o ek PR 5B OF PR Y SE kol ST (hloLEfigethbs, sulfinic
ester, SufEFHD, sulfSisd, @ﬁlf&nlm%gpfe)m@QEQ%S&r G Rhide, sulf%narnlde

mono- substituted am de (- R20) , dlsubstltute
carbogyliciarid,-cadnrgicaid salNesigm amgieedll(tqlrydm keto, amino, halo, and cyano, or

(CRelgf)l\lns_%C%):;%_aﬁgiqgk’are 1n|aepengerﬁfy hylétrc?g%n’\tl%ﬁgsqt’afuteg 92 1-C3 alkyl, 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, or (CRij)

is (C=0); and R™ is selected from —O-, -S-, -S(=0),., and —NR¥®-, where Ry is selected from
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am de (-NHR21-C(=0O) -R20), disubstituted N-connected
am de (-NR21R22-S(=0 2-R20), N connected sul fonam de
W@ 20d418878(3-0) 2- R20) , nono-substituted N connectBAI/US2004/009667
sul fonam de (- NHR21- S(=0) 2- R20), disubstituted
N—connected sul f onam de (-NR21R22- S(=0) 2- R20),
_C(=QIR*hhEE0)NEY R, 20H)C:1-E14 lafilyb na€ e CgoalkyDp@eiR0gd with one or more

e 0 R R L 50500 W e,

sulfoxitie? s@fche! MURRRNMLRT) hifoni® £di€ ed&d sdIfcdinddeCdulffamlidey barboxylic
group. 47. The pr otected anti - neopl astic agent of

acid, qalr@xmmamdmwen apide j ajdehydoueta, emirgy haloyand cyano; and R* and

R¥%ar titut e unsybst i h r
AR B O S LS U et o more
hetero%tb% tortathidg gh@lp%[ swe"c%d fodie hij‘dlbﬁyll, éﬂhéle chivl, t}ﬁoeﬂm ﬂﬂﬁmc ester,
nore groups selected from-F,

sulfomql@gul ang-pulfonjgaRid sulfoyre agg fster, @p@nam@kg ;sulf@a“fnzgie, ca:r’boxyhc

T T T N
- S( =0) 2(N)R20R2:|221) ca\c\qu)g;(:m dS (- :%Nl—g,r - C(=0) NHR20,

40. | The B@ﬁ%ﬁ)éﬁl}lﬁz 1‘%“(91131@&1%8%@{‘ oy el 7 8/ #9.gylstn Y g gttached to
-{hﬁeo faQﬁ dl&%ﬂﬁ)’f a8 binfn SﬁE ifthe GhilhBpthstic afgent.

|nt esu stlt or unsu stltuted het er oary
gr oups are selected frompyridyl, pyridazinyl, and

d
1. Dithe PigeqispbonciesilasHe BT SCRGRT Fv i PURCIUBI R ERs srow
and h%{{c}ﬁle gp NeNFYPSRGHERENOr (AR R?ot is ?%‘bﬁ&‘ Rﬂe@% unst®stituted
pr ot ect ed anti-neopl astic agen a| m 4

or substited aryl\brﬂmtercbdml groupmthd R st thewsnnmm RCB OFRfQ-R‘f%l@r or

(CR* B RIS F B8 2 e 1 WirShehaiin PGB HLR Py Br o i R are

dep@itic@tl §élé&éufrmntbﬁﬁﬁwwm&a PG USYRSH G, Lt Qlkgalms&mtd ith
in ep Es:y § substituted O - C6ua (I{Eyil ,mug(gubst:qlutlgd Cl- C6 e

one oanwwlyeteraamnmm@amnguMpael@@edafrmwdrwb ethet, filiol, thioether,

R N —
carbotﬁi'lii@a[md ,caB3RYlic aid sudt, esteaR]de , idehyda) lietol, tunireohaln] and cyano.

NR20H) , di - substituted am no (-NR21R22), cyclic Cl1_5
al kyl ami no, imdazolyl, Cl1_6 alkyl pi perazinyl,

42. "FRMRNEA aﬁtllh&!pla(sﬁ@a%em LPLRGL B widSRRQ) has the formula—
(CRRH)R™

43,  The protected anti-neoplastic agent of claim 42, wherein R* is hydrogen.
44.  The protected anti-neoplastic agent of claim 43, wherein R* is -OC(=0)- and Y is
attached to the anti-neoplastic agent via a nitrogen 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;-C3 alkyl.
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tetrazole, carboxylic acid (-COOH), ester (-COOR20),
am de (-CONH2), nopno-substituted am de (-CONHR20),
waele@ybstors ut ed am de (- CONR21R22), N connect edP@MUSm®04/009667
(-NH2-C(=0) - R20), nono-substituted N connected am de
(- NHR21- C(=0) - R20), disubstituted N-connected am de
46. (-THRPIFREZed{tO)DPRRNY agaNt obdwacﬂhdzvls:mm Bmalmua:ieubstl’futed aryl,

NN EC T S g

or su@slﬂﬁﬁ&ﬂ&%r@ﬂ'é ] &elidde éﬁﬁeﬁﬁ @uﬁyﬁﬂﬁé@%&@ﬁm&%@mups selected from
sul phoxy (-S(=0)20H), phonat e (S( =0) 2

an elestipp n@thﬂrwg@pmyu sélmt Cxls plsyk @yhgﬂyutect{;n Shikte

unsub%%@(t W@%’ s PQ%@R%Q%M’;}%’BQ QR Hed alkyl or

alkox§ atd @oerendently- sﬁbﬁﬁ&@&\"vﬁth one$€ ﬂ@)& giidﬁﬁslselwed from ether (-OR*),
iZ NR21R22) , are 2122
aming (3P ms‘«tpststmeé@f%o CRBRD diybespuisiapiing (R K 2p gyelic Ci.

s allo AT, ) e bl 60 V- B B BT R s AR,
te&azbh@ﬁrbo*}&lc@ﬁidl()(ﬂOOH); d&sterzﬁ#@(aKQR Oy anride (- éll()i&@dmo(xe—éiﬂ@ltuted
am1de( f ﬂgﬁ&m&mﬁt@g& gg‘uc}e (?%ﬁ@%ll{?‘z &uat eect%gﬁp%n (leHz-C(—O)

R%), HR)BQ sﬁ?@ﬂtba Nt&gnecﬁ&l SRide @@ﬂ{m@( aq{@)u Qﬁhb%(iﬂﬁt@? N-connected

3 3 , N connect ed am 3
am1dﬂGDI)R R%&S(F@)aﬁtf’) Nu@cememots;ﬂfwamm (d]ﬂipjé(—O)z-R ), mono-

R

sulfohanNde- (%KQ{%-%@&%RHE @ul SO NsEIphstes @Q—O)ZOR"-O)
sul fonam d d| subst i ngt 20
sulphrpdd AR D), sgl@hmdr(ﬁh H), Nﬁn ity (EOOPR Pogniphinyl (SOR™),

phos %PB%XW(( @@%)@RE% spﬁé’tE g@ﬁ{ﬁmff Zg,%é(%@m% _§(=0),NH,,

-S(-G)%IH@)ZZMIIRSQFO)@&IRNB@ ,oww R&3), and Rifeare ifd2Pendeiitly salerded from
a cl-sf el Sou SpETgentl Y el sctd, Lo Cs O ALt s, cyano

CONPgEATE AR RAE b A IO ST, IR iy, o

quaten@hy am@OHEN RARRIR™) Nhiv] (-SH)iFthﬁ)ether NERPRxmrboxglis ac1d@f€3)OH)

- - - = 0]
ester (“CG{OR5 R N B B HPO A g RPN L REpgpcd
amid@( C@@KQ{N Anectedblige RREL,-C as(ﬁ-@lm@hé’—subsmuted N-connected

|nde endent | (§el ected froma Cl yo 20
amlde:e- mr@a%cgcms@sgm@plv oo SR8 R0, .

T

conn cljﬁ 31%8%1?4 t(%{%ﬂ) )gzo)g{nghlg s%l%?ltut Jellr% ec%%ﬁ%ﬁieccf fﬂfogarmde (-
NHI@erz-sq:@)g.Rﬁﬂgsamdbeumfsambmeaﬂea sRIRvaniRAS (mRZIR%ls(qm)z-Ri%
sulphoxy (-S(=0),0H), sulphonate (S(=0),0R?"), sulphonyl (S(=0),R**), and sulfonamide (-
S(=0),NH,, -S(=0);NHRZ, 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 aryl
or substituted heteroaryl are substituted with one or more groups selected from -F, -Cl, -Br, -
CN, -OCHjs, -NO,, -NH,, -NHR?, -NR*R?, -CH3, —CF3, -CHF,, —CH,F, sulfamide (-
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R16 nrveap R15 nredeoO R12 u 53. A protected

anti -neopl astic agent, in which the anti-neoplastic
wa@g®ansiont| udes one or nore protectabl e hydr orgT/US2004/009667

groups or am ne groups, and wherein one or nore of the

prot ect abl e hgdroxyl groups, or am ne groups is 20
S(=0)XNbst S(E®RNHE Y, lor a5 (GOINR ST b cadbaxamigm(14(FO)NH,.0C(=0)NHR ™,

or -CORRACT: Sheay ol kB EpBih) L afih Gt i v
105 WD 2004/ 087075 PCT/ US2004/ 009667 O -R6 nrvnr O f

and -,,OR7 where R6 is unsubstituted al kyl or alkyl
48. sUbs pratestespnii-neeplssiic agenhel dainyd, srvhsainicsshytikytad ag

R W O BRI 8L 9.

groups; and Y is a spacer group selected froma
substituted or unsubstituted - ),, chaip with
49.  ndhe protegted antirneoplasic agentipkepia 6 attetgin terpriiteied °h
unsubMifulbd a?fl]g'sro i _sﬁ%if%ecﬁ@ﬁuﬁﬁ%sttﬁﬁe@ QN backbone chain
atons 1s BSubstituted by a heteroatom containing
group; and a del ayed rel ease group conprising an

0. AT LM B8 55, RSB ™

sel ected fronrf,he group consisting of electron
deficient nitrobenzergwvioi eties, elegffon defigjent
ni trobenzoi c agsid_gm de noi eties, nitroagzol e aoieties,
ni troi nkelazol® noi\eti es, nitrothi ophene Qt i

ni trothiazol I e\l es, nitrgpxazo&e no)
nitrofuran nmi Rad nitropyrrdle N :
The protected anti-neopl astic agent of chakm
wher ei R0 hypoXi ¢ activator is a ' adgzol e of
the formula R2 RRER, N NO2 N AnneRyg Ry

wherein each of Ry3-Ryo are independently selected from hydrogen, an electron
withdrawing group, unsubstituted C;-Cs alkyl, substituted C;-Cg alkyl, unsubstituted Ci-Cg
alkoxy, and substituted C,-Cg alkoxy; where the substituted alkyl or alkoxy are
independently substituted with one or more groups selected from ether (-ORZO), amino (-
NH,), mono-substituted amino (-NR?°H), di-substituted amino (-NR*'R*), eyclic Cy.5
alkylamino, imidazolyl, Ci.¢ alkylpiperazinyl, morpholino, thiol (-SH), thioether -(SRZO),
tetrazole, carboxylic acid (-COOH), 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*'R%-S(=0),-R*), N-commected sulfonamide (-NH,-S(=0),-R*%), mono-
substituted N-connected sulfonamide (-NHR? 1-S(=O)2-R20), disubstituted N-connected
sulfonamide (-NRZ'R*-S(=0),-R*®), sulphoxy (-S(=0),0H), sulphonate (S(=0);0R*"),
sulphony! (S(=0),R%), sulphixy (S(=0)OH), sulphinate (S(=O)OR?®), sulphinyl (S(=0)R*®),
phosphonooxy (OP(=0)(OH),), phosphate (OP(=0)(OR*®),), and sulfonamide (-S(=0),NH,,
-S(=0),NHR*, or -S(=0),NR*'R*), where R*®, R*!, and R** are independently selected from

a C;-Cg alkyl group, and where the electron withdrawing group is selected from halo, cyano
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R4 wherein R2 is hydrogen; R3 is -H or Cl-C6 al kyl;
106 WO 2004/ 087075 PCT/ US2004/ 009667 Rl is
WG 8081008 ed or unsubstituted C-C6 al kyl or PCT/US2004/009667
substituted or unsubstituted Cl-C6 al koxy; and R4 is
-H, substituted or unsubstituted Cl-C6 al kyl, or
(CN)shaisalkyluc@uomnldmmaldﬁbY@j( -CHO)dete(-KOR), allsensd; alkynyl,

o RS LR 2 0 S s b

almdetrecemmzéﬁugasﬁtmtéu ﬂﬁld@ r(@mNRéledzécNaﬂnﬁém @hide (-NH,-C(=0)-
am no (- ;. .mno-sybstituted a

RY), Igmmﬁzdﬁ}ltut@ﬁ Ns:@b@ﬁcrqdmée ENER @(ﬁﬁﬁRﬁQﬁhS‘T@%ﬁ?ch -connected

amldeg(O gh%%z L—%‘)}z #231 N@ogﬁfc%c%’%ul E%ﬁﬁe?lbh%%%'z%r ﬁzo)nﬁﬁlono-

substititéd Nzohtectebdubfoxathide (ENHR? smm”pmmstmm@%amcted

Sulfori g A N R e GV ). SORREY O oERPEts (S OEOR™)
sulph%&%fﬁ%l} %%ﬁg?&%nﬁl Sugg Qb%ﬁﬁz,'\'s piRed &Hséﬁoc? NR?'R®),

ut ed onnect ed am
wherd RIRRY Ragt 157(2@&) ind&20dently-sclented dtoatla €uGi abiairiowap( -
NH2- S(=0) 2- R20), nono-substituted N-connected
suI fonam de (-NHR21-S(=0)2-R20), disubstituted
51. %ﬂﬁ@&@djaxﬁﬂhé NaRe deent of\NiFe/ %§@5@b¥5mereln each of Ry3-Rag
sul phoxy (-S(=0 sul phonat e =0 20?521\% 20
are md@pepﬂcmfj/n selesied OZrle)roge@ul mGiy-B(r )@lq)Hs, phiNHat-&HR™,

NR Sty (68 HisE oL P cbitoids - RIS SRR, or -

0
S(=ORMReRFAYTC ﬁaoimﬁeeclmdé{bm{z, SCEQ))MIHE@Q lor -G(=0)NR>R*"); where R*,
5 ( O)2 NR21R22), where R21, and R22 are
and R here pdspendently selpcied @@}nfar%lnCaa@[L @eulwavgsr% e e e

ok BT BRI IO 2, O E, e

Cl-C3 al kyl substituted with one or nore heteroatorn

coptai ni n roups. sel ected.fromhy
52 { PhNGIDrOE T RtBrOPIaStF Fq of %@%?8 i %m@&m&%@% e has the
form@4! fonic acid, sulfonic acid ester, sulfenamn de,

sul f onam de, carboxylic acid, carboxylic acid salt,

ester, anide Rw1al dehydo, keto, anmino, halo, and cyano;

R7 i s hydrogen petit ut ed C1- C3 afikyl , Ris C3

al kyl %bsti / ]

contain

thiol, thioe

sul fonag) d § ca boxyllc aci d,
ester, amde ,

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

AAX——Y VUV where X is selected from
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cyano; and the spacer group Y is an unsubstituted

-(CH2),,- chain with n=1-4, or a -(CH2),, chain wth
wWo204480Hst i tuted with one or nore heter oat onPCT/US2004/009667

cont ai ni ng groups selected from hydroxyl, ether,

thiol, thioether, sulfinic ester, sulfoxide, sulfone,

sul fonic acid, sulfonic acid ester, sulPenamede,

sul fonam de, carboxylic acid, carboxylic|acid salt,

ester, am dennrocahdehydagngket o, amMo;

cyano; or 107 WO 2004/087075 PCT/ US2004/ Q09667 the

spacer group Y is the del ayed rel ease gr

the fornula L' R10-R11-R12' " where R10 is’a bond ; Rl

i's an unsubgfbieUt 86 uRubsitBRbialigh 8Falk @l stbsttlited Wlth one or more

substituted or unsubstituted heteroaryl group; and R12

has t hbetematum contdiGRE@FADS; R42- or

- (GRaORAL) - R bt RSB SHS1 R R SuR BRDEWR ome o

mdepem}g@hétymg@he&tn@gnﬁlg@m t;laddnsubstltut ed Cl1-C10
al kyl, and Cl1-d o al kyl substltuted Wi th one or nore

het er oat om doiseabasiengroyp selgeted &oata atpstifugsd orpasdiiuted -
ether, éCf—lg)m %ham \p’fﬂ? SLP gr 4 St?qﬁétlttﬁéy St ﬁgﬁt%ﬁptéf" l(&ﬁx)' Ghain with

sulfon oni ¢ aci d, oni ¢ acl
sul f enar diein which enaof uﬂe panban bmotgobhe: clanin atpms as hbxtyiuied by a

aci d salt ester, am de , gg ,%Wreto am no,
hal o, @rc@t% sont@emgﬁt@uqa@s a delayedusieass @pP SYppHising an
agent %ﬁvﬁ%‘ﬁﬁ conprising a hydroxyl group

a

substltut group selected from Hyp- or Hyp-L-,
wherein L is -CH2-O and Hyp is a substituted or

ubstituted. nitro-imd Ie_ The tect
4 O BRUEF G- BeRSiE B Of S S5 VPGP B IOERGG sotivator s
select@& 'ﬁroﬁl ﬂl@g@&&)@oﬁmktﬁézﬁ%le%?toﬁ@eﬂelﬁ%n%behhéne|ﬂ%et@ds NBctron
whérein hydrogen; R3 is -H or Cl1-C6

deﬁcmnu«ytrpbmouc@c@wngd¢ mteélés,dmtrwgl@bmlﬁtmt eigrognideplemeygties,

nitrotflop Rt horbts Bl 1R klibd hithoiar Ppofie g ia nfRGn

moiedsDeid ditth @émmﬂegstltut ed Cl- C6 al koxy; and
wherein the substituted al kyl and substituted al koxy

are substituted with one or nore
55.  The protected anti-neoplastic agent of claim 54, wherein the hypoxic activator is a

nitroimidazole of the formula

R

wherein
Ryis Hydrogen;
Rz is -H or C;-Cg alkyl,;
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het er oat om cont ai ni ng groups sel ected from et her
(-OR20), amno (-NH2), nono-substituted am no
W@ 200RR9My5  di - substituted amino (-NR21R22), cyRCT/USI0M4/809667
al kyl am no, im dazolyl, Cl1_6 al kyl pi perazinyl,
nmor phol i no, thiol (- SH) t hi oet her -(SR20), tetrazol e,
cBi tsmuwumteéor unqubstmlﬁ ~Cllerl of substimpxg)or ugphgtituted C1-Co
alkox nono- substituted anide (-CONHR20), 108 WO
@5 087075 PCT/ US2004/ 009667 di substituted am de

( RFINEL [SiBituteliof aisBeitedd @y Claalkyl NiRubiiisild B2)substituted C)-

nmono-substituted N-connected am de
Cs alkox{yHR21- C( =0) - R20), di substituted N connected anide

EAGHE 53808 OB AR it

substithied anihde (or Whet&baﬁhﬁecﬁﬂﬂhmg@rm stlettad fdm ether (-OR™),

d sulf )
angl\lli}g mtlgolgf S Qna;nanggq; ﬁ:#ﬁi@% ?i{ g{%&‘@j)u%é;@@gg (-NR*'R?), cyclic
Ci sg(lgg%%ognﬁ ax pPFn@n%/ zrlkyl Epcr’ FEE"Y &@éﬁ@rﬂ%ol D RS Rer -

hosphonooxy

(SR@ﬂ?(t%@imﬁﬁpxxdmwm@qfﬁPém(GMB)Z‘Z; amiga ¢*CONHS), mono-

su'lS) &@M@Qﬁl—l %%M@QMZJ\I Zml‘ﬁf) N-connected amide (-

NH% depengey! hynsalrahed Nicomaddmi@e aNHR>'-(goLR>)58.
e prot ected anti - neog@?r%t&c agent, of cl ai m 56,

dinbetitked Nsenzasted-anbdp(- L-RY), Nseanaegtedisylfopamide (-

NHESEDRIEE HRBbShbARB! NGhBEIBL S BB CHRCE R 0)
dléhb%umvemlcaﬁﬁdcfba sultbmlust(LmR”Ré%smg-Ré‘b; @ulphoxy (-S(=0),0H),
t opot ecan, f,l uor our ac

umnamser@;ognwgpéa@é S B SR lgege

SRS sFBe T CRD R prbPran SOPC OO Dt
(omeo)(m?ff)a) and shlﬁmaniaier(t-ﬂ(Fﬁ)aﬁ\JHﬁ a%(F@bmﬁm eprS (e NRIR?),
w er| \é@ 2yes Blfzin%g? bi nemé&% dro {’J%e 0! éhscylagtr&?p and

mﬂl%é}mcﬁfyg%u &f%@ﬁiﬂnﬁla MASXS pHatriry Mﬁf&rv(sm%cted from

procar bazine, t axanes, docetaxel, paclitaxel,
R¢ isdmadistitiéss] C1-€e mllkplcrarlGaleCs akyl tsubﬁjlﬁléiﬁd with opf praore heteroatom

al kal oi ds cl.o m. coor tion

o eErs SHEHA ORI ABRL cthehiBich AtiPRGe0 AR St sutfoxice,
sufRhB YsulTyhic agidnsul faid aéﬁi ésve SsulfeBamiiecsubfoairaide e@rboxyhc acid,

anti - neopl astic agent of cl ai m 56, wherein the

cagbm@thptagndesahw@rm}lde Yeduido; keteyaming. hplop apdiexdneo a
( a#% 11% a L ?ﬁsuﬂ&ﬁﬂgatdlt%oa?gjﬁlpw¥% a{elkilggbﬁltﬁtgf with one or more

agent
haﬁbatoﬁﬁ@mltzﬁﬁlhg grape bilecdéd frbmi hydﬁﬁgyl wtter, ¢hiol, ttiecther, sulfinic

e oBRE; UG B AT B DI 40 St e, suffontumide,
@ﬁfﬁ%@ﬂ%d}box g%ﬁ%ﬁ Qldfer Oafmlﬁ@}/alﬁéh}ld@ekéct@ ra%ﬁﬁb "lﬁlo and

fotect’ed antl-neoplastic agent of claimb5
cyalney aidn the substituted hydr oxyl gr oup | s directl y

gggg gn%g%rggrgg%s #gss %rgltélﬁ,l stithte ﬁ&Hz -C a1n Wl n—l -4, or a -(CHy),- chain

with n=1-4 substituted with one or more heteroatom containing groups selected from

\

i

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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56.

substituted hydroxyl group is substituted with a
hypoxi ¢ activator. 109 WO 2004/ 087075

WODAEDAD4/ 009667 62. The protected anti - neoPCHES1004/009667
agent of claimb57, conprising an am ne group
substituted with Hyp-L-, and wherein Xis O-R6 nrvL
0thRApacengronpi % is therelred relergrgroyoMe) hasdhe formula

R R (L0 e B g

arﬁlorgﬁbﬁiﬂﬁ%& 015&}%%%’[&&{%@ ﬁet\éfotafyl QRup? bndR|,Shas Bfe tbbfﬁilﬂ@ XYERARY)-

et her, t(p 13 Su|fIHIC ester, sulfoxide 10 —dl wdd
REuor AR &u}@ FGRaeR ,,whqarf:oﬁm ds a hodpreOGEFO)-, and R*, R, R,

ong s SETRerpally AR O SR edTEk bio lba%%r@walkyl

subgtitdiedarith @ﬂé&ﬁ@nor@ hetéfé%ﬁﬁﬁ goritSninggeduips Seleand ﬁBhl liy’d@oxyl ether,
i ndependent | fy hydro unsubstituted Cl1-C3 al ky

thipd thweiek phlfmihestars fezsldm sulfopgsubipnigaeid, %lﬂfowcﬁ%@ﬁrer
suztf?her ide,f snlgt‘é}n oﬁ@%&g@&gﬁc agiﬁ; éa!rlgd)&hg ﬁ%lﬂrsalt Ség\l.ef‘ %hg@ ; aldehydo,
ke&oll drein@Hatle and eyamonam de, car boxyl ic acid, car boxylic
acid salt, ester, am de , aldehydo, keto, am no,
hal o, and cyano, or (CRgR) is (C=O; and R and Rk
afffe lp%%&@(%%ﬁpfxioé) eﬂﬁg 31? Bf clafgﬁ] 53',3%}11 ;rllgfhg% hﬁ%l?og%g%roup

al'k itute

substilu;teld oitila, grelmmle;ctetdl‘frcnh Hypt ti Hgpherwheseibfli isi-CHe€)-end Hyp is a

substBiled B by
57.

oxi de SU|&3 n|c acid, sulfonic acid
’(ﬁ‘é"lml ?ﬂ %nani de, carboxylic acid,
CaRrtkbited ﬁ&i-ﬂecﬁﬂ’ésﬁc agsk 8f claﬁﬁ”j 6’ Syheréth el imk@i6le is
am no, halo, and cyano, or (CRIRIC) is (C=O: or Y is
-(CReRf)-Rm (CR R -(CH2)-, where Re, Rf are
i ndepepdent |y hydrogen, unsubstituted CI1-C3 alkyl;
C1Rg3 Kyl subrRtituted with ORg of3nore ofR hydr oxyI
thiol, fhioether, sulfi ester, quOX|de

sul joni c acid, sulfoni id est
sul'fenam e, sW\ fonam de, carbBoxyl i Ci car boxylic
acid salt]| esteps Qge , al dehydo, kgto, Lnanohal o,

and cyanopy_or
I ndependent |

(CReRf) isofC=O; RR apd are

hydr ogen, unsubstitu al kyl ,

Cl-C3 alkyl Substituted with on&4or nore of hydr oxyl ,

et her, thiol, ioether, sulfinic ester, sulfoxide,

sul fone, sulfonic acid, sulfonic acid ester,

sul f enavhiedein sul f onami de, carboxylic acid, carboxylic

aﬁ%ad é{ ester, am de , al dehydo, keto, am no, hal o,
13;‘3 8gerbr (CRJRk ) is (CO; and Rmis selected

frleIk-IQ-or(}l-‘BBs,al (=0)2_, -S(=O0 O, and NR30-, vvhere

R30 is selected from - =0 R31 %g 0) NR31

CIRiG3 substiryed @yrungybstitiedy k?b alkyhen subsfitiied r tmﬁubﬁiﬁéteércrcé

alkox&pé?ohet er oat om cont ai ni ng groups sel ected from

xyl, ether, thiol, thioether,
Ry is -H, substituted or unsubstituted C;-Cs alkyl, or substituted or unsubstituted C-

C¢ alkoxy; and

wherein the substituted alkyl and substituted alkoxy are substituted with one or more

heteroatom-containing groups selected from ether (-OR?®), amino (-NHj), mono-substituted

amino (-NRzOH), di-substituted amino (-NR21R22), cyclic Cy.5 alkylamino, imidazolyl, Ci.¢

alkylpiperazinyl, morpholino, thiol (-SH), thioether -(SR?), tetrazole, carboxylic acid (-
COOH), ester (-COOR?®), amide (-CONH,), mono-substituted amide (-CONHR?),
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sul finic ester, sulfoxide, sulfone, sulfonic acid,
sul fonic acid ester, sulfenam de, sul fonan de, 110 WD
wQm4He87075 PCT/ US2004/ 009667 car boxyl i c aciBCT/US2004/009667
carboxylic acid salt, ester, am de , aldehydo, keto,
am no, hal o, and cyano; and R31 and R32 are
dlsubstrtuile{b emrmwl@é X, bklcqhnmct}lm{dm N G(=Q)-REL-1pu@-substituted

ol R S - LA, BBl et Th e
S(—o}ZtR%j N-cdihe&8d B@lfonaftidd (LNHE-SQS(DEIRZO)S m&l@msﬁlmtsm\]f-@mected

ul foni ¢ agi d, sul goonl c acid ester, sul fenam de, 2p22.
sulforymld@ KAWIRE SEHBX Y disbaiénigd N:a@mszw selfonamide 4NR*'R

S(—o@gﬁjj suff o . ’S(-Sdr)gﬁtll%t QpriBhe (s @’BBF IR Pash@howflrdgg—ohl{”

Sﬂphﬁd}’qs(ﬁ@@m\!‘mﬂﬁhﬂe @(ﬂORéq)MPhHBa 8 &O)HZO‘)I phosptionyoxy
for treating cancer

(OR3P physplens KIRLCONCH, Vel oo st Bpreiicey-SCO)sNEH,, -S(-O)NHE?,
Tﬂ@ﬂﬁm R2eRbe Bagyﬂ
or -SG neop qajfejir% aggnf %(%:%or |nHE&%egggr}1t S%éa{egcf%&ﬁiacl C(’c?lkyl
groupBS 65. The nethod of claim 64 wherein the protected
anti-neoplastic agent is adm nistered in conbination
with an effective anobunt of one or nore
chenot herapeutic agents, an effective anount of
radi ot herapy, a surgery procedure, or any conbi nation
58. oﬂ" helpeotected guti-nepplaséi6 ageri ef oleinh 66, ‘lierein ﬂﬁlﬁﬁnema@agﬁm 1s

stecp Gt s S B PeSAET BLOREB R cBuRPERL, Rl FauiRo Rl aice
dueto?bﬁ@@ donittetafiSiN AAE Rdnblastaé, RaRietits, c2npReeEnDipbtecas S-

oni dani ne, neturedepa uredepa al'tret ani ne,
fluorquyagil, AQAN, mfdrwpgn@ﬁ@smp@edlyenes discodermolides, epothilones,

taxan%g 'celﬁ{gl\é%ﬁ%zt?shl ogﬁoggd%g]o?eg%l ins, cathchean'tuﬁmﬁ ciolchlcime < arabme

dacarbiding, dﬁ&:’cﬁmﬂy,clrg His@@dbﬁﬂbﬁdﬂsmlmﬁiﬁ &plralblk:meierwatwes ﬂudarabme,
|fosfan1de nechlorethan1ne mechl or.et ham ne oxi de
hydroyyregpatestative - ranienuERe. EheRGiai, IHIOmYSHE FELFERTIS,

carboB AN SIS, %?iﬂnwoﬁé,gﬁ&ﬁmagﬁle Hk Atk ] adRuakar helitaxel, tedanolides,

ar nusti ne, orozotocin TOt enustl ne, n| nusti ne,
teniposaala Mhtqgnmm@ atan balods, cynophosphsiniides, phiinab copidinakion

COom }x|e§ ?(}?qu.}gla SoSbl{bgﬁgﬁgrui? é:?lé aa(?l)léiln 2 r{ﬁ,%p %ﬁ az1%g tder%)a%c | n

cacti nomyci n, carubicin, carzinophilin, chrononycin,
dacti nonyci n, daunorub|C|n daunon%a
59. 6-Tearotested Ruti-neeplastio aeenio! clare phwharindhasybgtituted hydroxyl

group 18%?1] ny%rl{aefl ?Ap % %’% ﬁl't&i’ orS ?@6 %elcd eng)ﬂ Ilnf@ ﬁéo élgkneoplastlc
aenﬁuber0|d|n ubeni mex, zinostatin, zorub|C|n

denopterin, pteropterin, trinetrexate, fl udar abi ne, 6-

nmer capt opuri ne, thiam prine, thioguanine, ancitabine,

az
60. C};ri)/%lrﬂ:a ;arr1]t2 n OXI ffc%gaﬁ If glgﬁﬂg%gﬁfﬁrg@ythéﬁﬁph%lasm agent is
selecfelrfl(ﬁ(um tebtarebicin; étbpexidey damiatmydirgadmbretaktatin gpd Bginmagmycin,

p | at one, al dophosphani de gl ycosi de,
and aa%iog%)? Y] Af AR TOsREOE: 111

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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WD 2004/ 087075 PCT/ US2004/ 009667 ansacri ne,

bestrabucil, bisantrene, carboplatin, defofam de,
waeleomogiocd ne, di azi quone, elfornithine, elli pPCTHUS204/009667

acetate, etoglucid, flutam de, galliumnitrate,

hydr oxyurea, interferon-alpha, interferon-beta,

interferon-gamma, interleukin-2, I|entinan,

n ntro a E
2. pdhe BURETR iR AT bR S B SOl A oue
subsuaﬁécplmth Z{ﬂi-nylah&dwmelﬂec ispr ocar bazi ne, razoxane,
si zofiran, spirogermani um paclitaxel, tanoxifen
teni posid *—tdhuazoni c aci d, triazi quone,
2,2',2" -trlchlorotrlethylanlne ur et han, vinbl asti ne,
andr 67. The net hod of cla|n164 wherein
the cancer|{is selected fromthe group consisting of
| eukeni a, Breast cancer, skin cancer, bone cancer,
l'iver cancér brain cancer, cancer of the |arynx,
and gallbladder pancreas rectum parathyroid, thyroid,
@al gural tissu eck, stonmach

Y is -G RONCRR M oxué@glkfb@lfm@lvﬁoh@H@qm B
1ndep&?c{e:ﬁﬂ{r1 B?aogé BRGbstitdlaRE eﬁﬂ}gl %a 3 Qﬁ#ﬁé@gm@d%& one or more

i'n car cl nora
of hyd&axkylpether, thielt thiadthem sndaﬂiﬂlc esler(; mlﬁ);mdw sbltome, s@ﬁoaru:tacrde bilfonic
acid e:i%ﬁn%'r.ﬂfe%}nrﬁh!% rsyﬁjgll?aél?lh 09 ?{yhca é: &%&%% ?eltlte testerC grlnl1de

aldeh#'d'drﬂl%Cthin% RA6, aglﬂ%%'ﬁd)%i/ {GI@eRtW ); Rabdd/ReSk independently
uror,  adenoma, hypeérplasr a, | ary carci nonms,

hydrogtomiulstittsd G aligik Ssdls alkryle &rhshtmed Wwith en¢ pmapre of hydroxyl,

et ST R, P DS 5 . PO B S i ot
sulferla@li @4 AMGHaBHId 4, WEMOXy1EEAcYd, CalboRVIRPACKS baalt, Bk, biRidel taldehydo keto,
carci nonma, neur obl ast oma retinopl ast,oma, soft tissue

amin dploo e CYeRPi gn@ﬁg&: ie(Grseand Bisndd* ars judapandentirhydrogen,
unsuﬂg%‘ﬁl? i eln& u nggf 4L tCh aﬁ&? %gog%%f'engr\ﬁ%gﬁn M@%' of By %SO Rer, thiol,
thioethyip suil€iaicester aulfbﬁﬂe,l sutfehd, siilforie ac141),cslujzf015nt: haeidrdster,\watfepamide,

sulfoq?agl%g%%%g)g);&ﬁcg%%ﬁ%{:ﬂogb q%%g?%g gytlggl I na&éc}ehx@;&aieto armino, halo,
and ¢ Q{chln g@@g@i’%}fgfmt hod of claim 67, wherein the
Is s

ancer romthe group consi sting of 1ung
Y is -C@Rﬁi%} -R f(SRJREl)ﬁCHz)a,eWherb BAR eamindependenthyshydregenevnsubstituted

n_.c d _and neck cance c
Cr-Coer CEp EL iRy e L P o Bei, B Bicether
sul firk @8RG séull foRlte! Qilfohnt SAlbAIE abiANGRfon O é@érnﬁll@namMe sulfonamide,
therapeutlcally effecti ve amount of a rotecte

carbogyli¢ aqidsprhexylicacidealt, esten emilendldebydnyketsy aming, helojanggyano, or
(CR"']%@ 18 gl —S(,I) Tg@aﬁnﬁ a%é {nd enggntf}Jnl@)d?i} hlélgsgt&t[{&{ed C1-C5 alkyl, C-C5

alkyl @ﬁl%ﬁﬂité‘tﬁﬁrﬁb eHé bﬁm@ﬂa&fﬂl@drokizg eiher, 200U AIBFABES sulfinic ester,
PCT/ US2004/ 009667 . 71. The conposition of c¢|aim 70,

sulfoyidlersaltang, Falfeme Atidreiapie @ﬂd@sfagéﬁlfemaém%l sulpramidle.arboxylic
acid, Ezﬁsoxyhc acid salt, ester, amide , aldehydo, keto, amino, halo, and cyano, or (CRJRk )

is (C=0); and R™ is selected from —O-, -S-, -S(=0),., -S(=0)O-, and -NR*’-, where Rsy is
selected from —C(=O)R3 1 -C(=0) NR* R* -H, C;-Cyo alkyl or C;-Cjpalkyl 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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group consisting of busul fan, inprosulfan, piposulfan,

benzodepa, carboquone, 2-deoxy-D- gl ucose, |onidam ne,
woreioyogmepa, uredepa, altretamne, imatini b, PCT/US2004/009667

triethylenenel am ne, triethylenephosphoram de,

triethyl enethi ophosphoram de, trimethyl ol onel am ne,
carbosﬂimcaimandqoxth:m<b$ahapﬁqzam@e elitehdn, kefonemino, halo, and cyano;

and 13 85 R 1B e R o TS B0 O G Bl i

with dii’fe&ﬁ* Rihd¥Fb BitteftRtonk EAitABIATréles, seldcadi ﬁorﬁﬂ?ﬁr@kjﬂlb ether thiol,
carnmusti ne, chl orozotocin, fotenustine, ninus

thioethen palaier. SHHHAB I DRS, SN BIRSHIHRle RIETGHfengmide,
[

sulfo%?%,%%&%k&%l}cg%q@ Q%EQ?& %_CS%?& %agf Q%% ghr‘}g%i , ﬁ?&h&&'& 'Péﬁ‘.), Amino, halo,
and cga@®t | nonycin, carubicin, carzinophilin, chrononycin,

dact i nonyci n, daunorubicin, daunonyci n,

6- di azo- 5- oxo- | - nor | euci ne, - mycophenol i c aci d,

| RoRGE tPhédlﬁPd&‘iEh t BEOLRTYE] WherBh RG3UEHR1, Rsis -H

pggglroﬁgé?ﬁn omycl flstreptonlgr?h Iﬁstrep o’zo3clisn,0r
methyludek Ry idi k. ubenlnex zinostatin, zorubicin,

denopt erin, pteropterin, trinetrexate, fludarabine,

6- mer capt opurine, thiam prine, thioguanine,

64. ANt hlcBldlT6r tr@ARE Ichhd@t R8mp nﬁmgaawﬂl%ﬁ? toCAuBRIct/d therapeutically
cytarabi ne, dideoxyuridine oxi fl uri di ne,

effecévecamauab pﬁ@promc@sdm‘tldienplast& agent ancerding-folany pé glafg 1 and 53.
L- aspar agi nase, pul nozynme, acegl atone, al dophospham de
gl ycosi de, am nolevulinic acid, ansacrine,

65. beRiemadibed bf cliihB6d) iwherin the idtegttdbmtb-nesitistit apériés administered
denecol ci ne, diaziquone, elfornithipne, elllptlnlum

in combmptierwith e gfaetive, anqugt efringer mpse phemethepsutic @gents, an

effec{]‘y carh ?ﬁﬁ'}" Bf%dldtﬂ&%gg G's ‘%’,%F@J L}EB@edS}éq BF Mf&&ﬁblﬂﬁf@‘ﬁ rof the foregoing.

in on- ganma, I nhan
m t oguazone, n1toxantrone nopi danol , nitracrine,

t ost rar ubi ci n, d hyl l.i ni c
66. b o RAIRE o tizin fecgs b ORGSRy Aot are
selec@ll ZRMt i@ roupscFUnEi@ﬂﬁ S RBUIER, iRpokaERX ﬁiposﬁl%oﬁéﬁzﬁﬁbpa
t eni posi t enuazoni c acid, triaziquone, 2,2,

carbognomsh Baieoxy-ﬂkghwsanbn@mneemamedepanubmi azl@eta@m imatinib,

ncri.stine 2. Th ot ec I as ent
e B R D B
trime€HyfalBmeldRsnt) Shiotauitedil Ghldhartakink, @trafhstit, ﬁbﬁ&ﬂmde
substituted with one or nore heteroaton}contalnln

mechigrefhpyineamgelngrethamine evide bydspchipriday melphalpngpegsnb
phenéﬁ?%ﬁ%b%ﬂearﬂbn gtn%l tr%osﬁin}ﬁx% urd¥il t&ﬁ Mktmesbiﬁé{%w%_ﬁd

hor @ "het eroat’om contal ni ng gr oups
fotenpfstihes airaoktiab] ianineBHihg shéabaafie) maahombstine) Mzobrehitslemitolactol,

. .the heteropatonm cont.ainin rou are selected from
plpolmla%ﬁylamnefrwems %ﬂp@nymg 3 Kﬁewﬁnﬁm&m prasPLnG, Blegpycin,

cac‘urf'dé‘xllu}K 2 S2004 3 dg%%?ﬁyphﬂ%lf @hr%oél?@ﬂf Qﬂf%ﬁl cin, daunorublcm

oni ¢ sul fo ic acid ester,
daun&nWlBIﬁidlad@-,S -0+ F-oodevicibe, myeaﬁholsmﬂiq amchmpgalammmmdwomcm
al t am de

t
pepldfielp. Pl STt o Burop i e SO SHEG A ebercidin,
ubenRY&N binBtatd) YoRMEiD deRbbrid plefoptblhe tlintrexate, 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,
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the Rl and R4 el ectron wi thdraw ng groups are
i ndependently selected fromhalo, cyano (-CN),
whadogmstoys , car boxam de, nitro, al dehydo (- CH®CT/K§1004/009667
(-Cow), alkenyl, alkynyl, quaternary am no
(- \N+R20R21R22), ester (-COOR’Z) am de (-CONH2), nono-
amsagriftes bestrabuadl, Bisheteene, @obuakeio) defafamide demgeeldinardiagquone,

etorfing. SHRE S b BB 1B G e by Y

1nterf§t'o$1LHI)QIai, Intdrglon-beta Oinfefetdidemithaldnterleukin-2, lentinan, mitoguazone,
-NR21R22- §( O) 2-R2' 0), N-connected sul fonam de

mltomm gropigpmoRaByacringpRfatostaba: Phepeagt, RitBmhieis pedophyllinic acid,

2-e&ﬂﬂk@1ﬁ%§§lp§§ca&6ﬂp§g€%§nﬁa&9% %Fﬁ@gbs nk?% 1h¥11R§§<§iltaxe1 tamoxifen,

tenipesidle) bemxyzohiS{crDt R4 uons i, P |20nAtIdofobfethy 2R OYrethan, vinblastine,
sul phonyl (S(=0 2R20), and sul fonani de (-S(=0) 2NH2,

and Vingrisi&NHR21, or - S(=0) 2NR21R22), where R20, R21, and
R22 are independently a Cl1-C6 al kyl group. 75. The
protected anti-neopl astic agent of claim®6, wherein

67. t HéheRietbotlofRAaimGi4, @herdik the caneer is swtbetrdrfdum thwgrelqi emisisting of

teukepig B R hiekicet DB PApn Y calie FaBisPbisyi canees of the

laryni— @llﬁraﬁﬁﬁ'cﬁﬁﬂréé@ trbctﬁﬁogéxﬁ%gi&d Qﬂﬁ‘ﬁid Q&reﬁélaihdﬁ!rﬂ dissue, head and

wher ei n t he are |ndependentfy
neck §éqr@a9hebromh;rklén¢wl basa;ngH@plyamonm SquASS yell camnornn@f both

uteer i i pEE R e e s BRPsdvoni By o

vetlcﬂﬁmttﬁﬂ saxrcemanﬁseaemdegimht)ceﬂ NS exﬁalﬂwlmlmgltmemr gallstones, islet
carboxylic acid, and am de groups.. 78.. The protected

cell tames, PHEWH Brat tumgpaftte gpd ebr@n@flmpb@%nv gné gragplgrykic/gmors,
halry;/g% glgiélﬁrd é%%o}?ﬂaéﬁﬂ%&ﬁé%é? r?é‘d‘iﬂl c‘éﬁ&%ﬁgfh?&%&@@orﬁ’a{ fucosal
neurdnaisomltdsiihal genglhmearvinths, hypetplastic abulediyeove tufdo)markemdil habitus

tommof, YRR SR RS ncings Okt BO. sarg! (el insit
carcihiGhd) hé%ﬁiabtbﬁia%étm@lﬂhﬁ@mﬁ -SofNEREQarcoias Hﬁi_éheinlt' Eﬁglnmd topical

am de (- CONR21IR22), N-connected am de,
skin lgion, myrosis fengeidd, rhabdemipsernomee K@plosa ms@eoma osteogemc and other

sar coEnaNH? q @(Q@&%@%@% er%ai@%lghxg%og t %O ?nl’g‘lﬁag‘::[ﬁel’% eadgnocar cmoma
glioblasfiZ-ra{16 ARk emia® NPmPHAN IO A OO $reBihdmas, and epidermoid
_PCT/ US2004/ 009667 substituted N-connected sul fonani de
carcIgapgsR21- S( =0) 2- R20), di substituted N-connected
sul fonam de (-NR21R22_S(=0) 2- R20), sul phoxy
(-S(=0) 20H), sul phonate (S(=0 20R20), sul phonyl
68. ( S(l‘re@)ﬁﬁ&()bf claind6s wieeoia thedander S6 s€lp@biHEom the group con51st1ng of

) 2NH r -S(=0 2NR21R22) , ere
lung ¢ erarn@n*wilpf@ﬂagn& WC%{ et astgangchyP iFR%’PQd aneck Cancer,
OVMI{QIE@&“%:QL‘I g&jnc‘?&ttl'c cQﬁ&Plaﬁﬁgﬁé‘s’cﬁQ@éﬂcel@f Cl aim72, wherein

nd R4 heteroat Om contal ni ng groups are
i ndependently selected fromether (-OR20), am no

69. ( AI t'gx)nposqt?gnofor treating cancer comprising a therapeutically effective amount of a

protected anti-neoplastic agent according to any of claims 1 and 53.

70.  The composition of claim 69, further comprising an effective amount of one or more

chemotherapeutic agents.
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substituted am no (-NR20H), di-substituted am no

(-NR21R22), cyclic C1_5 al kylam no, imdazolyl, Cl1 6
wa@bdoglogiioper azi nyl , nmorpholino, thiol (-SH), thPCBEUN®N/009667

-(SR2), tetrazole, carboxylic acid (-COOH), ester

(- COOR20), am de (-CONH2), nono-substituted am de (-

CONHR20), disubstituted am de (- CONR21R22),

S D O T .
group\boReiBacsftsalfirg émplosiNRA] FddsibfeaDehzb2dh, chbapong Ot d&dxy-D-

sul fonam de (-NH2- S(=0) 2- R20), nono-supstituted N-
glucoge, donadanaige.Justitsdaia. deedepapitretangpe.ajptipggiriethylenemelamine,

wieth ootk Blls N EADRAGh RS bARATE by lolomelamine,

chlorfufiusil) DR2APphazinel pdtramisting, Fosfan2de? Bechlordtidming, mechlorethamine

.. (S(,=0 , sul phinate (S(=0 0R20), .sul phonyl . )
Odeegfé!%iaf@}'%%& mglaﬁfg% waﬁstéw&m@éﬂz@egt%m Q?GMWBﬁéfOéosfmd&
macil(lg.?sfta?r@g(agﬁ%g}r@ ch18fdFokint RAGHIHRe (rimustheMafmustine, dacarbazine,

-S(=0 2NHR21, or -S(=0 2NR21R22),” where R20, R21,” and
mannRERstires mitobmpént entdlacta epipelireshah s astacirmn@tinStactinkylycin F(1),

roup. 80.. T rotected anti-neopl astic. agent qf .
anthrfip gt opESeripf T i PG ATV SERBH o P AN o 5P BRyein
dactinhSHRs dhbndr@lcial dfoalykinl 6-dizoBlokd 1 Mokhcine HRgbphenbBacid,

w t'h one or nore heteroatomcontaining groups, and o
nogalgmycis, eliveynycins psplosyyeisdplicasnicingporippmyeinguromgicipr gypptonigrin,
sueplz i S8 Mebiperpidillin, SHECRIPRopefliRREH.
trime@exutg) fludidabing SéHarkdabtipnd; thiG@ipaineyhiogutniad,-#bitatike) hzacitidine,

substituted with qQne or nore _hetergatonmcontainin

6-azagridinpcarmgpiyr.cyiacaping. lideoxguridine, dpeifuridiag, enegttahjpe, Hoxuridine, 5-
1- but - 1 - . .
oSN 0O B ol Woomgice ayosi,

aminplewilid #nid, antsheniren péstisbudil, biyemtensf carbagilating defofdneidei n
the. Rl.. and R4 Cl-C6 al kyl. .are each independently .
demeglFia, et AT RS S GG, HepBide! glliur
mtrat%rl@hﬁﬁ@ﬁféa,aiﬁtdrfe%pﬂ Rs tihterf&d 8 Meta0 fntG¥@bioddm M@e&%mgi;l-z,

a
is methyl or nethylacetate, R2 is -H R3 is -H
lentingpt hifpguazent, Ritoxantrade, mopidydoR 0c(8F PEstostatin, phenamet,

. RPCT/US2004/00966.7 ~83. A .profected.anti-neopl asti
R e el < L L o B et R SR
spirog@iranitind, paclithedtthmexitar) eiposidePlehsizogicadid ftasig@bhd)Q,X,0"-

...a subject a therapeutically effective anmount of the
trichlgyogrietaylagingnutetha oyinblastine, #ylevitcrisgine. The prot ect ed

anti - neopl astic agent of claim83, wherein the
protected anti-neoplastic agent is admnistered in
conmbi nation with an effective anmount of one or nore

chenot her apeuti c ents, an effectjve. anount of
72y ed%’f%?%%?‘}t_l' Soglige rgens ch et e #fitany combi nation
ofR tiben EREGEPHRBAra&g &B&p,%ﬁi&ﬁﬁ%ﬁ @nel alg?PcHJ @5t} Akyl

agent of claim84, wierei'n the one or nor
substituted with one or more heteroatom-containing groups; and

R4 is an electron withdrawing group, -H, unsubstituted C;-C¢ alkyl, or C;-Cg alkyl

substituted with one or more heteroatom-containing groups.

73.  The protected anti-neoplastic agent of claim 72, wherein the heteroatom-containing

groups are selected from hydroxyl, ether, thiol, thioether, sulfinic ester, sulfoxide, sulfone,

113



chenot herapeuti c agents are selected fromthe group
consi sting of busulfan, inprosulfan, piposulfan,
wheeaosmph, car boquone, 2-deoxy-D- gl ucose, | onP@EDBEI984/009667
nmet ur edepa, uredepa, altretam ne, imatinib,
triethylenenel am ne, triethyl enephosphoram de,
sulfonie aedlwilfemetah1d<ﬁstm,§ulf©nmddesulfomaméc,h>ﬂrhﬂmhe heidd qaghoxylic acid

| ora est ranusti ne,
salt, ¢S %?dﬁ IRSSQfg mﬁk@ﬁ?%rethanlne oxi de

hydrochlorlde nelphalan novenblchln phenesteri ne,
predni nustine, trofosfamde, uracil nustard

74. cdbewsategied anthnenplastie agenh of anst enepficlaias 72 Wheseinne,
|
m%[; oﬁg:frid e elg?%% ?v%ﬁéﬂ&%%&%@&oﬁy ﬁ{deﬁgndentg% ge(?gc[té)d"frcgrg halo,
cyand(-CN), Iﬁlﬁah{ya,rﬁﬁﬂidimmm&; Ae( alaehydbl(qzmpgumto (- COR2 ), alkenyl
cactinonycin, carubjcj n22 car zi nophiohin, chr ono

alkynyh G REBAHCATRINO (ﬂ%& R b iepter Gy de (-CONH), mono-
substﬁutg& ﬁlﬁﬁfe‘r( @()SN oalst%ﬁ‘ﬁ'hﬂgd aelg?ﬂg WRM )aﬁ' c@nnected amide (-

cin, </orry0| n, cin
NH,- ()#(T))-R%?D;ymnm s@mmmreﬂdﬂ-nonmtired pidde (gNHR21 €(=|=©)3R6°z olisubstituted

t uber.ci di n ostatin bi c
N-copepipama N ISR, R o RO R0 R,
mondsulBliaRRNRBHeBRd sﬁl%r?aﬂh@é (DGR Q@)‘Yzaﬁ h&isubstituted N-connected

anci t abi ne azaC| t ne, 6-azauridi ne, carnofur,

sulfouapide ABVRER B E€0xRADi dmlpquyc(oS(Fﬂ)zﬁH);l iswlphonate (S(=0),0R™),

sutpr RIS OIS (TGP B ool Qe R,

wher@R¥C RS, g Rﬁr&@ﬁﬂdeyémubm;ca ey alkyagf@ap rine,
bestrabuci |, bisantrene, car bopl ati n, defof am de,
denecol ci ne, d|a2|quone el fornithine, elliptinium
75. ac—%} g)tr&eag& 8195 H& pqa 1%' grgﬁlm g%llé@ tﬂa's Rr %ﬂ? R4 Cy-Cg alkyl are

Xyurea, eron
1ndepeﬁde:mtlﬁreélefte@ ﬁm‘lﬁneﬂhm, etHyE lmkprnpﬁ ndbatyl,impentyl, t—butyl cyclohexyl,
mto one, n1toxantrone nmopi darmol , nitracrine,
cyclogenty %@ ’tSPPFOP enamet, pirarubicin, podophyl linic
acid, 2- ethylhydrazide, procarbazine, razoxane,
si zof i ran, spirogermani um paclitaxel, tanoxifen,
76. t elfiepustedied anteneeplamic egerdiof claim i73zwbgreimahe R; and Ry C;-Cs alkyl are
. 2,2 . 2"-trichlorotriethyl am ne, urethan, vinblastine,
indesghderliy sebied PRE ST RLBGR 5 PCT/ US2004/ 009667
86. The protected anti-neoplastic agent of claim 85,
wherein the cancer is selected from the gro

77. c orhsipseteeigd afti-neemilestic agesof aue olcdpiar?S os¢pim Z&rvtl@rein

the %ch? Mﬁ&%r?()g’forﬂ {aﬁ)r‘t%mglg%?&[ps g,gé(; @gggenﬁaﬁgzegelec%ﬁ%o% aﬁ)ﬁno

carboggliahdiy, raﬁaddmldéﬁgﬂoapﬂ adrenal, neural tissue, head
and neck, stomach, bronchi, ki dneys, basal cell

carci noma, squanous cell carcinoma of both ul cerating
78. anﬂleﬁﬁ@ﬂe}:&@ bfti-b ast {BLERLRbhE oflihith ‘7?{)106191 , Wherein
ost edgsar conm, s-sarcomm, vetlcu

the Rs and¢ Byeelectrpe Im’thﬂravxgng ptoup®ehie mdﬂpamdenﬂmélbeteé fiboml hﬁh:g cyano (-

o). el slesaig. Thp ANy sl FP GOk ek Delfome

quateh%ﬁ‘? Eu%mor(aN" PORERPH D Y-C@@EW ) Bhid L LONILA; théno substituted
[l ar carC|nona pheoch r Qogy yt oma, nucosal

amldﬂé@l(ﬁﬁﬂﬁ ") idiubstitirted|amg danGCONR IR G)ra% cotmepled pinidst (- H,-C(=0)-
R, mono—su{)stltuted N-connected amide (—NHRZI-C(=O)-R2°), disubstituted N-connected
amide (-NR*'R?-S(=0),-R?"), N-connected sulfonamide (-NH,-S(=0),-R*®), mono-
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nerve tunor, marfanoid habitus tunor, WIlms tunor,
sem noma, | eionyomater tunor, cervical dysplasia and
WO poogiog107Ear ci noma, neur obl ast ona, retinobl ast BOEPSH04/009667
ti ssue sarcoma, nmalignant carcinoid, topical skin
| esi on, nycosis fungoi de, rhabdonygsarconma, Kaposi's
substifated dennnested s femamiden (NFIRTES(SQR IR disrbdtitgad - connected

h I bAg ! b ], t | t herm g, v
sulfo G G Ros oy ephinl Crov RS o B0,
sulpho}IBEARSR "), NEld TSR midE (- ZLCOPNH, HS=O RNIFRADLELS(=0),NR*'R?),
carci nomas. ,87. The protected anti-neoplastic agent of
where RA), R send Rivereindepandenthieer-Cs slksbgiosped from the

group consisting of lung cancer, non-snmall cell 1ung
cancer, breast cancer, colon cancer, head and neck

79. Cartegirotected hmthAedplaptie hge ah claBa 72 owkaeiadhe Raae R, heteroatom-
conta?nrir?gs tgr%%gs grg ri]r?d%;)éndle:rllay selected from ether (-OR®), amino (-NH3), mono-
substituted amino (-NR*°H), di-substituted amino (-NR*'R?), cyclic C.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-comnected 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 (-NH,-S(=0),-R?®), mono-substituted N-
connected sulfonamide (-NHR*-S(=0),-R*®), disubstituted N-connected sulfonamide (-
NR*RZ-8(=0),-R*), sulphoxy (-S(=0),0H), sulphonate (S(=0),0R?"), sulphonyl
(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,,
-S(=0),NHR*, or -S(=0),NR*'R*), where R*, R?, and R? are independently selected from
a C;-Cg alkyl group.

80.  The protected anti-neoplastic agent of claim 79, wherein
R is an electron withdrawing group, unsubstituted C;-Cs 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; and
R4 is an electron withdrawing group, -H, unsubstituted C;-Cs alkyl, or C;-Cs 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 R;, and R4 C;-Cg 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, R3 is -H or methyl, and Ry is -H.
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83. A protected anti-neoplastic agent according to any of claims 1 and 53 for use in a
method for treating cancer comprising administering to a subject a therapeutically effective

amount of the protected anti-neoplastic agent.

84.  The protected anti-neoplastic agent of claim 83, wherein the protected anti-neoplastic
agent is administered 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.

85.  The protected anti-neoplastic agent of claim 84, wherein the one or more
chemotherapeutic agents are selected from the group consisting of busulfan, improsulfan,
piposulfan, benzodepa, carboquone, 2-deoxy-D-glucose, lonidamine, meturedepa, uredepa,
altretamine, imatinib, triethylenemelamine, triethylenephosphoramide,
triethylenethiophosphoramide, trimethylolomelamine, chlorambucil, chlornaphazine,
estramustine, ifosfamide, mechlorethamine, mechlorethamine oxide hydrochloride,
melphalan, novembichin, phenesterine, prednimustine, trofosfamide, uracil mustard,
carmustine, chlorozotocin, fotemustine, nimustine, ranimustine, dacarbazine, mannomustine,
mitobronitol, mitolactol, pipobroman, aclacinomycins, actinomycin F(1), anthramycin,
azaserine, bleomycin, cactinomycin, carubicin, carzinophilin, chromomycin, dactinomycin,
daunorubicin, daunomycin, 6-diazo-5-0x0-1-norleucine, mycophenolic acid, nogalamycin,
olivomycin, peplomycin, plicamycin, porfiromycin, puromycin, 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,
elfornithine, elliptinium acetate, etoglucid, 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"-trichlorotriethylamine, urethan, vinblastine,

and vincristine.
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86.  The protected anti-neoplastic agent of claim 85, wherein the cancer is selected from
the group consisting of leukemia, breast cancer, skin cancer, bone cancer, liver cancer, brain
cancer, cancer of the larynx, gallbladder, pancreas, rectum, parathyroid, thyroid, adrenal,
neural tissue, head and neck, stomach, bronchi, kidneys, basal cell carcinoma, squamous cell
carcinoma of both ulcerating and papillary type, metastatic skin carcinoma, osteosarcoma,
Ewing's sarcoma, veticulum cell sarcoma, myeloma, giant cell tumor, small-cell lung tumor,
gallstones, islet cell tumor, primary brain tumor, acute and chronic lymphocytic and
granulocytic tumors, hairy-cell tumor, adenoma, hyperplasia, medullary carcinoma,
pheochromocytoma, mucosal neuronms, intestinal ganglloneuromas, hyperplastic corneal
nerve tumor, marfanoid habitus tumor, Wilm's tumor, seminoma, leiomyomater tumor,
cervical dysplasia and in situ carcinoma, neuroblastoma, retinoblastoma, soft tissue sarcoma,
malignant carcinoid, topical skin lesion, mycosis fungoide, rhabdomyosarcoma, Kaposi's
sarcoma, osteogenic and other sarcoma, malignant hypercalcemia, renal cell tumor,
polycythermia vera, adenocarcinoma, glioblastoma multiforma, 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.

117



