TUBULI N Bl NDI NG ANTI CANCER AGENTS AND PRODRUGS THEREOF CROSS- REFERENCES TO
RELATED APPLI CATI ONS This application clains the benefit of U S. Patent

Appl i cat iwo 2biw/05806630, 422 fil ed 22 Novenber 2004; and BCHUSPaBAMI105
Application No. 60/726928, filed 14 Cctober 2005, the contents of each of
which is incorporated herein by reference. BACKGROUND OF THE | NVENTI ON
Field of the Invention The present invention provides conpositions and

met hods for treating cancer and ot her hyperproliferative di sease conditions
and generally relates to the fields of chem stry, biology, nolecular

bi ol ogy, ph ine. In particular, the present invention
provi des tugﬁﬁﬁﬁeﬁﬁﬁgﬁ&goggﬁggunds and their prodrugs for treating cancer
and ot her hyper prgkdi reflawith Trabhsd SR atePSeatdtonsCondaasehibédee"of Rel ated Art
Tubul i n-contai ning structures such as mcrotubules are inportant for

di verse cel NVENTQRic SCHAEFER dRudioniy, Bha hsiizan of 87 Ngilies binedBraussardel |
division, intracellul ar 3{) spert, devel opnent and mai ntenance of cell
shape, cell notility, £n %g;s i*bly distribution of nolecules on cell
menbranes ( BRONY-REFERENCEHORFIPRTEDARPRICAAONS 1459- 1464, 2001).

Preci pitation and sequestration of tubulin structure interrupts many :
i mport ant bi ol ogPdatityf affid$ Pomssitied tPatiap éwpplicationu$rxlal Nov 06/6204d 8ij filedtl8bul ar

cl ass of subcel | ul ar _qrganel |l es.. Faqr.ex | e, .inhibition . of tubulin

pol yreri zat N@He@ger%oggge‘%??%ﬂraﬁ’%h@ﬁ HBH%E’EB%F@Q%?W g pol yner causes
cel | cycle apnaghitkircREGARBINE YFEBREAITSY CSPONIRABD AESEAREH tOR
tubulin is a promsing target 1 n cancer therapy. Drug conpounds that
interfere WDHVELOPMBNTan be useful anti-cancer agents. Three inportant

bi ndi ng domai ns have heen identified on tubulin where such drug conpounds
can bind. These Mougeplisablé di verse chenmical structure (Angerer et a/., Curr.

Opl n. Drug -E%‘\E% 2 : ikncor porated herein by
ref erence) gugge\é%w%\f&%t %ﬁgﬁgﬁ%‘?ﬁ%@%ﬁ fferent regions of tubulin.

However, a comoNobupsiipaBleof tubulin binding of these drugs is that they
cause precipitation and sequestration of tubulin. Cinically used

ant i - cancer BiYCIESROANRIOMEHEINYENIIE™E of natural origin, nanely, the

t axanes (paclitaxel, (i nca al kal oi ds (vincristine, vinblastine,
vi norel bine), an 'pod%@%@%ﬁ%’?ﬁgeﬁéﬁol chicine. These agents either inhibit

pol yneri zati on offhkulitdehn ivéhti6ia rélhiealtoifdel/ ak< hiMoreepariulalys Re present
di sassenbly of mcrotubul es (taxanes). Mre recently, the natural products
epot hi | one” nventoBrelates toffa¢ltanksaisedyen makitant vides, lndevchiclssi marieyestels

m cr ot ubul es_angd hi ghl t.ot oxj c. Wil bul-i n-tar ' : sed
Gl i cal Ty enperpIunkxEio Sl Fiesy hich phPEHy e LROHE, Wil B R R oG,
al., supra) iankl¥eranpemém ¥nkdhees thakepakdtiontofs6hd flattthasian kpnhesanirlifvd. dr ugs
make their synthesrs difficult and isolating themfromnatural-resources is

of ten difficult. 2Anot KeenerahBaskgtrumdiod dhe Inmertidnni cal application of taxanes

and vinca al kal oi.gs .i.s t.he.devel opnen neur ot oxi Ci t The ugs. .
interfere with t ﬂg‘eff?}?f’e”fli’%ﬁ‘eﬁ?‘%{@?%? Efgﬁjlaé?% ?{egkcg%o,ratg\%lh%rgmz@ ?ﬁff%lc?’he
neuronal VegighRedtNESPOrt 1,518%860S 2380 103t Y 080636518 of 8041256 Slppgg7ERKes
adm nistration difficult. Further, over-expression of transmenbrane punps

resul ts in dehdZl053nesit9950406128757d8i st ance to these agents. These factors
limt the potenti of e tyral . products. Ot her natural products or
derived anal ogs &f’%"%ﬁﬂﬁ?-%ﬁio@ﬂ”ﬁé@?‘gﬁﬁ ﬁ?iga@g%ﬁh%f’qpﬁagprﬁyﬁﬁl&q‘@ﬁw.a

However, t h%iahteambﬁf%nefaesmr@ﬁdt fﬂ?et%d%hpfoe sEpHAntdTRilandtidiesi s probl ematic

and imts availability. i DnlBft gtin 1'0 *- Conbretastatin Ais a

smal | - nol ecul ar S Batentrdg. GrRM, 198 alikedasesvin fush tapk red th moltipheventd. chi ci ne

bi ndi ng part of lin_and_ inhiRits | i 0 rizatio Adm ni stration
of " Comr ot ast at | WS RENA G aAas DS aBbLanb s ARl Fih ke 8ha TEPI £y, “A
wat er sol ubl qﬁ%@{aﬁk Milolg nbretastatin A is used in therapy.
However thebggglgp ate gr%tgqidgﬁﬁ%$ggﬁyzed by phosphat ases that are not
tunor specific, S PatentdNoSohBI4R22k4mt4, 7ORS0REsdamdud ftariks sothidriie plugs for
Conbretastatin A,awafy fromthe tugor foll ow ng such hydrol ysis can cause
adni ni st r at iSEPATPRGLETAer apf other peiiiaRS- a need for anti-cancer compounds,
preferably tubulin binding anti-cancer conpounds, especially those that are
not substrates of transnmenbrane punps and/or do not interfere with the
function of axonal mcrotubules and/or pyfovide an increased therapeutic
index in the treatnent of cancer. The present invention neets these

needs. BRI EF SUMVARY OF THE I NVENTION I n one aspect, the present invention
provi des a conmpound having a forrmula selected from (VII) (MII1) wherein
each Q , Q, and @ independently is hydrogen; halo; am no; Cl- C6

al kylam no; di G C 6 al kyl am no; hydroxyl; CC 6 al koxy; nitro; cyano; CC
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CrC6 alkyl; CrC 6 heteroalkyl; CC 6 alkenyl; CC 6 al kynyl; C3-C8

cycl oal kyl ; C3-C8 heterocyclyl; aryl; heteroaryl; COR 8; SO2R18; or PO3Ri
5; each Bo@Boamss8ygdr ogen; hal o; amino;, CrC 6 al kyl am neCTdiS26564805

al kyl am no; hydroxyl; CC 6 al koxy; nitro; cyano; aryl; heteroaryl; COR 8;
SO2Ri 8; or POBRi 8 with the proviso that in any one conpound, only one of
B- B is hBREFEUMBMIARYIOEABHEINVERTIONam no; O C 6 al kyl am no di aC6
al kyl am no; hydroxyl CrC 6 al koxy; nitro; cyano; CC 6 al ky I ?

het er oal kyl : e@r%é?iynven@%r atgs pafyel tankapparais dpraige me litry Vehlc es,

het er ocycl yI g%%
monosacchar i dEVeX Cl?%ﬁgﬁ%?e%%%l%ag ICI%S Qﬂ’evﬁ ﬁ& @é exc ecshaﬁéeé'r ogen;
@B i s hydr ogen hleaankeof the pre@rﬁ 1ﬁveﬁhhl§ﬂ ﬂlm tmk bddy @ifh aﬁplafalhy;} aﬁfmﬂoouter

hydroxyl; CC 6 al koxy; nitro; ano; aryl ; heteroarx CORi 8; SQ2Ri 8 or
PCBR 8; eactwall thal qapewnsdean lmgﬁrﬁog onenigiung fuehl The tapk hody asupper anddgwari no:

cor vt SCoRRDes AN TR comiis o BRIy B Wiyl A en e "3 7 0T L
hydrogen, hydr oxyA ta@k filiet ﬂg\emnezawepr@lﬂde@forﬂmng 1R Pul fanky Ar digharge@owCo

al koxy, am no, Cl-C6 al kyl am no, di Cl-C6 al kyl am no, NHOH, NHNH2, Ci-C6
al kyl, d-C elm@ﬂ@leﬁeﬁhwp e @ansBitigd Erem/the ta@kmt@soratp Ryelpeted lovaigs b poen kyl |

aryl, G C 6 TRt Sty Jr & Pinkyns i s TP RHE Ruriisignor etk

am nocar bonyody providesal seilpafihtn §gdchol )6bnﬁ re@lo kp whicy hnadpeisar bonyl , G -C
6 acyl, aroyl,” am not hi ocg?bonyl g %(yl amt%;])ot hi ocar bonyl , di Cl Co6

al kyl ani not hi oc aﬂan;atenoCanceomthmdm@d: stragturehe.gan oiralitied iReripswals bab

o A0 TR TR
hydroxyl, Gzt 1§ g slﬁ?ﬁiyto a?z@hﬁ@n néiiéi8 u t&?&h@ g!élfﬁfc%:g ogpleg& %d&ﬁﬁﬁﬁé’%&@o

NHOH, NHNH2 CrC 6 al kyl, Co heteroa , kenyl al kynyl ,
C3-C8 cycl oahﬂspbssagaaﬂalﬂm;emnbuﬁdﬂgsltp vemtytd thearpphetreirppation of the fusl takiatarer  or
an individual jsoner 8r a race q ﬁ F-rgle [}10 m xture of isoners, a

pol ynor ph, é’oﬁ’gt/‘GF’éP?éce Avgy femy e(f?e Jissharertlow, al ly acceptable salt or
sol vate thereof. Euﬂﬂ%re%@@wcgﬁm thelBOR3 &ﬂﬂ@%ﬁ%dgr Ait §,b\u4ntéa bR 4hE9
conpounds. | n anot her aspect, the present iInvention provides prodrug
conpounds wheninedtftid vivowealks aroepopipes. Gthetshmpiimohedusiagiopied triginaddidctboatahe

hypoxi c actlvator (Hyp) through a hydroxyl oxygen (-OHyp) or an am ne
ni trogen (- NP§IB)IOVE $0ri®ll i n bi ndi ng conpound. | n another aspect,

present inventio

Bt - cancer - compatAde s v BF He AR WS bt iRy %”3%3"‘% 0 the
hypoxi ¢ act ipostiss thdryghidetiltoahg$loped thystircoRydton aydjedn l(ex@iﬂpp&d 0ia aadraiamphinge

ni trogen (- NHygz in the tubulin binding conpound. The oxi ¢ _actjvator can

be ni t r obenSMiigEDWAshout Phigs Ao RsesPuC a@sking pf e lﬂ%@%ﬂp the traghy qollsetop| e

o etres niir ol AR Rl PRLA R pllh hi®HBh RPRRRS A E i Sicoliste B RhAEC! ©
noi eti es, nitrooxazole nole ; uran nol et tropyrro

noi eti es. | foAReFedhothusBiiked infthe tadk S&hecdrainéd @ash antl evaedrilikeadse naqa w:sh N or
CR32; each R30 is independently hydrogen or alkyl; R31 is hydrogen,
hydroxyl , Ol Biehl Konts gowidhetip i Tgye urpgardly ssvbattdw fay Hoesrnat eptsoymrsssed o C
al koxy, CI Ce ,al k acyl
or heteroacﬁndné{fS 0 l?ar& bth @%ﬁrgﬁyﬁ%ﬁ{g@@xﬂge%e?'%%ébgﬁtrnﬁétﬁﬁﬂ%vﬁsa %?(g)é
cyano, CO Hsn@e{@“ajahyl or het er oal kyI Cl- C6 cycl oal kyI CrC al koxy, CC
al kyl am no, C1-C6 di al kyl am no, ary CON(Rr)2 , Ci1- acyl or heteroacyl,
or aroyl or heter’B@rSéﬁ)nedlamoﬁWHSJOfﬁletﬁW al&pva@mbthﬂapf&mghwnlwplwp is
selected fro er.e and above. ln one
erbod ment . NG5 ek lons 510 ok oG e b8 il T e

ni troi i daz OJs@vHéaltﬁé tank § VIR0 tWeler SEIPRsEhIRS trapgdd Anll Somtame® bélowkhe Mopad ded
that in -OHdyp n = 0. In another aspect, the present invention provides a
phar maceut i daterieowpldsi ti on conpri sing a pharmaceutical |y accept abl e car rier

anot her - acpdiRiEH HESGRIEAARPYE Rt SEYI AL VRN O TR BRAWAaA T g cancer

conpri si ng adm nirdr@rfhileranif8hadial b aRlHatr& obRets ¥R1 AVRkAEesQf i preseat
conpound or a novel prodrug conpound of the invenfion aloné or in

conbination with one or nore other anti-gancer agents to a subject in need
of such treatnent. These and ot her aspects and enbodi nents of the present
invention are described in greater detail in the foll ow ng section. BRI EF
DESCRI PTI ON OF THE SEVERAL VI EW5 OF THE DRAW NGS Figure 1 illustrates
graphically the time course of mce bodyweight recorded during the

exper| rrent |n the three groups. Figure 2 illustrates graphically the tine

o a



hydr ocarbon radical of three to seven ring carbons. The cycl oal kyl group
mayhave doubl e bonds which nay but not necessarily be referred to as

"cycl oal kwpebosnsssseycl oal kenyl ". The cycl oal kyl ring maycChase@siosnias | y
substituted i ndependently with one, two, or three substituents sel ected
fromal kyl, aryl, arylalkyl, heteroaryl, heteroaryl al kyl, cycl oal kyl al kyl,
hal 0, ni trojmextom, refisreiicexshould boxhad triheo follvwmag aeteiled deswiption, sg¢adyinani no,
hal oal kyl , hal oal koxy, . - (where R is hydrogen, alkyl, cycloal kyl.,

cycl oal kyl alcRPDCtRcHifh ﬂgr%ﬂﬂm ‘ffPWWg)S’, wh ?@Q’qgée)re%?(ﬂ,éﬁu?ﬁm:lss eé’ﬂyq Tkeeger
fromO to 5, '+ ar-e i ndependently hydrogen or alkyl, and Ris

hydr ogen, alekeﬁ?n%gﬁé% ‘§1 , cycl oal kyl al kyl , phenyl or phenylal kyl), or
-(CR R") n- CONRx Rygurah &radetspedivavievnd Beprefanedetbbdintent ¢f theappaftusarithe

i ndependently hydrogen or alkyl, Rx and Ry are, independently of each

ot her, hydr GFSANLBYGROD; cycl oal kyl , cycl oal kyl al kyl , phenyl or

phenyl al kyl ). Mo i [l . i Hédéfn r npl e,
cycl opropyl, cycIPg%quggI?%;%:%@F%%&%gﬁlgBﬁgetﬁ%{dc%ﬁﬂel?(%&?k f)arafu@, of e’

4- car boxy cy gr&@bfpdtlentidn taanbvoatinds 2cysf fihexeny|

2- di met hyl am nocar bonyl - cycl ohexyl, and the |ike. As used herein, the term

"Het er oal kyl " nedngirad igldeyandraen ©of the greferradepbadamentfiihe aremaius ohdheor

three substituent.s indepgndent| y. sele fromcyano, -ORW -NRxRy, and
~S(0) PRZ (Wr?é?sgnﬁom?’%ml&ﬁQ"iﬁ?ﬂléﬂgoé’rgﬁnreg%eig&teﬁjog“éé > with the understanding that
the point of attaghrents#bidé BRvARIAI Gsliofthaprelefad embBodificagfih@appardta at om
of the heteroal kyl radical. Rwis hydrogen, alkyl, cycloalkyl,

cycl oal kyl - aifidyd presemyinventiamal kyl , al koxycar bonyl, aryl oxycar bonyl

car boxam do, or no- .aor di-al kyl car banoyl,. i s, hvdr ogen kyl

cycl oal kyl , cycl ggg‘f(?ls ‘%\P‘k?‘?‘f’l S%‘XW%O‘PG%Pﬁﬁ]e@?‘%(ff’rr%e%goﬁglg?%%@ﬁ? Xpﬁaﬁ%/t\'s,
cycloal kyl', Jpyed gRddeylnvehio;. aryl, araal kyl, al koxycarbonyl,

aryl oxycar bonyl ,” carboxam do, nono- or di al kyl carbanoyl or al kyl sul fonyl .
Rz i s hydrogen (phigwedaslatiagmeptaiysvioy of thdqytierred embadikent olcthe ppparatys ofl kyl |
aryl, araal kgl , _am no, nono-al kyl am no, di al kyl am no, or hydroxyal kyl .

Repr esent at i HePERMHIVERIOHc) ude, for exanpl e, 2- hydroxyet hyl ,

2, 3- di hydr oxy- pr gR¥lre 735 SBELHRUEE BklvofBR FEFhAY WEBbMYent ZFth&EYARRRISBAhe and
2- met hyl sul f onyl -eg"}{gl .SForEi%)gch of tohe above, Rw, Rx, Ry, %I%ﬁ Rz can be
further subgiredent mdedtipnam no, fluorine, al kylam no, dial kyl am no, OH or

al koxy. Additionally, the prefix .indicating.the_nu r _of carbon atons
(e.g., d-GCio) rdfigwe8ipassrtiopghdew fthepe O%ﬂ‘@ﬁg%diﬁ%’mé in the portion of
the heteroal kyl gf: | L4 fw kh&n YRR %ines SBWr XY, or -S(O PRZ
portions. The te?ﬁg&ﬁgﬁggcﬁ‘gﬁ%ﬁﬁ \gyﬁﬁ?seol?% 1éﬂresi n conbi nation wth anot her
term al so ref er sFigwed 098 abéaionhl eegition vievp phapiiea atthmiate, endrodopenitiaf the
hydrocarbon radical, or conbjnations thereof, consisting of the stated
nunber of caAPPERNSSHS RIRYIEMVERIEEY one het er oat om sel ected from the group
consi sting of Q i M= ' i SULE Woadlgdrs may
optionally be oxilﬁlg%rgc}ogﬂ a?ﬁgﬂ%ﬁﬁ“@ggﬁﬂﬂé{nﬂ@%ﬁ%ﬂq&ﬂnﬁ@%pti onal %lixg}) be
quat er ni zed. of heprlesdne irdehier showihg fipwed0S and Si may be placed at any

interior position of the heteroal kyl group or at_the 8§Si tion at which the
al kyl group is atfigensdd is aseqvenplanew tken alpmedings Wyl betifiguregPad es i ncl ude,

but are not limt t .= - - - - Gkl CH2- CH2- N( CH3) -
CH3, - CH2- S- CH2- ,reﬂ&%%géﬁ(%&? ,1011_@1%_5 @ézgﬁ)@}ﬁ’cﬁ% - CHECH O- CH 3,
-Si (CHs) 3, -SERAGHEDDEICIIPTION OICHHEHNNEKB)ONH3. Up to two heteroat ons

may be consecutive, such as, for exanple, -CH2-NH OCH 3 and .
- CH2- O Si (CH3) 3. 'Bienressnt ipyentioa previdssafueldankdiOihat sprebe usgd pith g vebigle (8¢ par t

of another substituent.. neans i t oradi-cal -] r e 0 yl,
a5 owerp 1 1 B BURSRRIS FiHRe S by B R osa AP R optitibe sc B REDBIS R 1.
NH- CH2- . Fognthet es0m derll 6 thelieok PSa Woek B60 & SuVeer @@bmptessordocusepyaitdier or

both of the chain termni (e. gk al kyl eneoxy, al kyl enedi oxy, al kyl eneam no,
al kyl enedi anénes theprd aflaavark kegk. A vdell heggin, Hertemt whicle ragansisay gieyile device

het er oal kyl epe, I i nki ng,.qr qups. . No, i.entaid on, of, t.he l.inki . '

"l i ed by +hat iR pIosHn SRE po odhel T 1 40 &5 vt el (Emafife Vessd,
witten. Foryggkamalie, ahidgobfeMahR, afidad Bar, peRBRs @atrer,beit StherCi&NdRtat and
-R1C(O 2- . As used herein, the ternms "heterocycle", "heterocyclyl",

"het erocycl oal kyl " or "cycl ohet eroal kyl -3mans a saturated or unsaturated
non-aromatic cyclic radical of 3 to 8 ring atons in which one to four ring
atons are heteroatons selected fromO NR (where R is independently
hydrogen or alkyl) or S(OP (where pis an integer fromQo 2), the
remai ning ring atons being C, where one or two C atons nay optionall
repl aced by a carbonyl group. The heterocyclyl ring may be optionall

- e N - . - o
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chromanyl, chronenyl, cinnolinyl, dithiazinyl, furanyl, furazanyl,

i m dazol idinyl, imdazolinyl, imdazolyl, indazolyl, indolenyl, indolinyl,
i ndol i zi nyD,2000m3689¢1 , | sobenzof uranyl, isochromanyl, i secmaszasph2105
i soi ndolinyl, isoindolyl, isoquinolinyl, isothiazolyl, isoxazolyl,

napht hyri di nyl , octahydroi soqui nol i nyl, oxadiazolyl, oxazolidinyl,
oxazol yl, Oiﬁ'ﬂ{l@isitﬁé Sathe orfimilar 1oty to avessed oh bpemliaay by a phekading oolairnad.
phenazi nyl, phenot hi azi nall , phenoxat hiiny] , phenoxazinyl, . htlpa{ azj %I :

pi perazi nyl, pt eFpelitpk 10 eanalsphe usgd toprpiide fusl 40 a pegsel olug Hg)*
pyrazol i nyl Z0l | ' j ; s § dohifriiga ,

vt dot hi 2z eBiep S inliongl T Rl B comPtaadfaRREBf s APURIEEE AR, |
qui nol i nyl , oftwhidRXah béWdrticAllyloniéatetl dTaK bodyatl rcamylds ichegehdohllnyd, 15 that
tetrahydroqui nolinyl, tetrazolyl, thiadiazinyl, thiadiazolyl, thianthrenyl,
thi azol yl , t#nkanarticallyiosisntefi Axeveror tamvalhprsieh bt provided: QP?SFW&’QQBHW,

t hi ophenyl, triazinyl and.xanthegyl SS 11.ngi e 1 :

ar r angenent pB)fV“feﬁémX’EPeérrCBd &P ’glr%l q\?vi apfia f&:&{]ﬁee ﬁfi :"ﬁ‘gf"ﬁg? g}elg yrﬁr\gqr](? %ré]gﬂg o

al I oved by thei®enadupgp 0haiashaed ®ithebotefm bhmchnisidd wahi 19 2Ogs soomsin Ary!|
or heteroaryl groups may be further substituted with substituents,

i ncl udi ng f Giguedarbhetankodoklycandre af oveldagiiteeh consirpctian foy example. apithhench

hal , C2- | kyl. et Lt th I t |, q: O :
G- o al ky PEegrailocaons: 1udR TS 20 B e bbby s RO Mgy bal ul 880,
- SC2NH2, - - el SRR bl i gl Fueblinds, and
het er oar yl %%le&gé%l?ééﬁ%c?he t:g%ﬁ%%?%%%@gﬁli%?e@ﬁegg grug tl% Sa o

subst i t ut ed 565 5ucsihesprotideddTl flphding 61 gambeusedvd add fuebin tank bl Biterir¥dn
atons, and further conprisi at . | east ane_hydroxyl grou n_th i n
carbon chai 87 %mrm@dlaawagafeﬁavm%ﬁgr 3@@%%‘3 g%?‘gl?q(ﬁdg?ﬁﬂggyﬁﬁfctpude,
for exanpl €q u hirelhify (it B 11 iRn Gtife e Ch PlitondaliRiRkQd By bRbRIsAC! ed

a .
f orm of fornyn? refers to acetals, oxines, an ydrazones. As used herein,
a "hypoxi c agfgwmetior” or "hypoxia activated trigger" refers to a group or

noi ety that is capable of releasin not her conpoun such

ant i neopl asti c ag%m}’ 3} cahhe eyuPHssE, &fp%b%oﬂﬂ?ﬁﬁﬁwgn SE9RE ﬁm fhat Bi%e
enbodi nment , . I i . L $4C i ng
he. anti neoBrAcrDl SELEaRebilP ind 3 R R S lon B B o
activat or unglginely P MieCsidodivt ofdigrd} thd gemprtis iedlined epraviging rani inelaidast i c

agent or anal og under nornoxic conditions. For exanple, a(}d as dezﬁéig;bed in
more det ai | tsaEbW3 wskingymestereneedineg At od hisgeterence HBe f 38 GPED AR AR be

substituted,with a,vard f P Qs DNR RS forat iAkat or s
i ncl ude, butb\é{ﬂegnﬁagf’g'l(??n&%%% p{%?ggg}fgg%g%ggggdg@giﬂt%rgisenzenes, '

ni t r obenzoi ghéwh th AFIEES3 ad 6, Hiesstaipeias adicdin opéninka2thatscanbe tlostdiwith pbrges,
nitrot hi azol es, nitrooxazol es, nitrofurans, and nitropyrroles ere each

of these cl &9sAsgapf28vsidsfinedbyriby lpwersendspartionsed the mghaghude walled? 20ash t hat
the redox potential. far, t r | i AM: 1 I : can
undergo red &@?YVBH‘ 1ﬁurtel‘?i'e e)%‘%)% ?l(%:'eosru g! f%nlgﬁlr%c@hgd’%%%&ﬁg&%& angf;‘ Idl%l?éjn&t he
art Wl undgketnadehialithat ¥4 aarfesitAtee eqgedtioftficdis dudleeted in Suawp 2 basbisibet ut e
these and other hypoxia labile protecting groups to provide a redox
potential t hhschhiged via drinrppsning 26 ap inslicareddivt arenval9 BxBEHse 8s of hypoxi ¢

activators are descri.bed.in Matteucgl .et,al i i

04/ 087075 and us Pk bORE 41 Proyitesap kot 5%3%‘@%?‘%2‘%3@% LfiBoltts il
herein by rgf@HEP§SIn ARRRT0AIha spRBEthe baffieisthcture iherddy ¢f sidriwalksungl3 drdde
redox potential of a hypoxic aclt)l vator by substituting that activator with

el ectron wi tendrveallsrig, 4 assbowe inefgvien 1 darhtd ang r Gupbatile stragime oeai Bsat i on

of such groups. Forexanple itrothio €, NiLLT of ur anf ,

ni trot hi azol‘gn?_j’r“éﬁ‘i)ggﬂ‘g‘ly)wﬁlg? @péé’t‘f M@Ge‘{%ﬁ th aBaug?%‘}’era%?n%ﬁ g?’_e%?‘?g]r?n oiat i ng
groups, i ncl YdivRGoRituch@lofiwdlddgacliRd gﬁﬁ@d@ 3MEISNGY Yis sHVwrBiRi MRr@riosps, to
provi de a hypoxic activator with the desired redox potential. In another

exanpl e, t hefunidloppying dDés povisied at g Ipwest pbeiontaffetnel$? ps shewal ia diguens 2

wi t hdrawi ng gr.oup, Jpcluding but not Lim .to, cyano, cardoxam de. -CF3,
and sul fonarﬁ%tﬁl%'gr“é‘:ﬁg’és,’ Pf‘%wg]@m”é T “&F%@%Fﬁﬂﬁ“ﬁ*s ﬁ%‘ ﬁé’%q%?rgg?srvé%l gvity to
potential. Rohndi @5%1‘“9 P08 roth R 6b&fihg AMintd Lsls 20V Tis Bh@REDLIS debriss
cyano, sul fone, sulfonam de, carboxanm de, or -CF3,” and m |l der electron

wi t hdrawi ng groups such as - Chb-hal ogen_4gwhere halogen is -F, -d, or -Br,
can be used. As used herein, a "prodrug" is a conpound that, after

adm nistration, is netabolized or otherw se converted to an active or a
nore active conpound conpared to the correspondi ng prodrug. To produce a
prodrug, a cytotoxic, pharmaceutically active conpound or precursor thereof
can be nodified chemcally to render it | ess active or inactive, but the
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and the like; or fornmed with organic acids such as acetic acid, propionic
aci d, hexanoi c acid, cycl opentanepropionic acid, glycolic acid, pyruvic
aci d, | acwocawidssosal oni ¢ aci d, succinic acid, malic acipdT/usadosioe218i d,
fumaric acid, tartaric acid, citric acid, benzoic acid,

3- (4- hydr oxybenzoyl ) benzoi ¢ acid, cinnamc acid, mandelic acid,

met hanesul T any ipdd i RARGRHPAGR! Gt 90 thht 2if bharesbafk kendtered0iald

2- hydr oxyet %gh‘gea%u onlmél(I acl S’% Eenzenesul foni c acid, Achlorobenzenesul fonic
aci d, 2- naphinkdbéy ek ulfedniffle sivictiire 30 tschpmted in fhasipecealspdrt rdatigrhsits tankoni ¢
acid, 4-nethylbjcyclo[2.2.2]-oct-2-ene:1-carboxyli ci.d,,.gl ucohept onic
acid, 3- pheh?‘li)b]rbﬁl%{roé CREPRLS ?P‘“F@%?}ﬁ‘éﬁfté‘faﬁ Beaéé%‘t’id‘?e%gi‘lgry but yl acetic
acid, lauryl sul fygi b GrticllMERRH G, Rlefor Bk Wikathdt nappal inRusbAYaamat hoi ¢
acid, salicylic lepéﬁblzstc’?glﬂcg aaci d, ’rrucgn?i: aci d, andﬁ# he i kg; or (2)

sal ts for medraiednviaopadngl26 opflosied qut esiepta selectedelgpaimgniivid ghatasiaddeditoher i s
replaced by a netal ion, e.g., an alkali ne ageéiﬂon, an al.kaline ear i on,
or an al uni epeRipHH! When Eb@r‘&i 15 a¢BQvep tﬁhd%ﬁ‘i‘eérc e %@go@ﬁglwsgase fifeded

et hanol ami ne, di ' I B DrticdulAtdRhdRY! BAEAR undesirable

Nrret hyl gl uc?ﬁmnég’%%%%%?ﬁ@e%ﬁe. Sk)?éa?)t cte?ng’rbgrbup" refefs to ;mg? é)upi ng of
atons that yie thitiecdhednddindumpad is dischgrged ps india@taddlyacohe? Sfeerk sympeduces
or prevents that reactivity. Exanples of protecting groups can, be fagund in

T.W G eene vianpeping26)\{fhedebpraprrenlajgmaiten Juiepixp 6 desienatedpeperallyy | ey,

2nd ed. 199 and Haryrji sop and | S0 o TI C
oRoAN © MeTh gl o6 1 %‘58%?1’%%@‘ fh Bbudl 4 m@’{’ﬁ%}g@@# @nge%gﬁt ative
am no prot eghi 8(4 fingky fi t ihe afrithat Coltycadn phssh 5oyl ,
benzyl oxyca%%%lﬁglf ?Cgﬁzh)s( %ue\rr tf%qu’smclgrgggﬁ@l ) (ﬁBgc), trimet hgl s%el“:/? (TMB),
2- tri net hylis¢hapheled hpmardly Fsandicated W0W$¥‘lylﬁ%@3‘éﬁ‘!f’5§-itut ed trityl
groups, allyl OXyﬁ{age%'té o “%éﬁ@%%‘éﬁé%@é%ﬁ@% ot i MG is shown in

nitroveratryl oxy esentative hydroxy

protecting g{QHRY-o elipfifed RIS Re Mbiferal/si. ()] GRRBP previdistahaik belyl at ed
or al kyl ated such as benzyl "and ftrit ethers as well as al kyl ethers,

|
t et r ahydr opyianyingeideeralls 19 68l ¢od \_Sfili/%ﬁl, 62 ed sowerch3al Thel tade bedysS8 Ies ansed
Goner al 1y r paRsend Fogiciurand » WS hdpodieh i L eRL PHRA 08 P isoe, o
that the ”Etsﬁg)r@é P MRQTRAN 66, 875hAdefilCa LBME M0 KO FhovabREinFEAed Daid 2t

cancer or ot hyperproliferative diseases Iin any mammal , includin
nonhuman pr iTetissriorrfdardobody i5SRes palvideddeltl baffle stmetired@ribatican be aftaghed to

Cond 1 on ora g5t ARt TvanehPa 5 dhopan fguiss Bd S5 FHRE o8 WoEh Biet SRt Mesr e
t herapeutic 8% 'Jafé? ll\}gfgx' sﬂgigfﬂg Ask&n fnlq_%él}és% an@®N &faiftd Atuchire 68 &R

therapeutic results inc are not limted to, alleviation or
amel i or at i orcoafprisettobn pharaktysyfiyerioend vaills aarsbewn, didbeing webded asfotbarwaset  of

di sease, delay or slaow_ng.of disease progression, palliation or .

st abi | i zat i genBctedie lmlg’é%&tsﬁ Qe 4t cBrRERe glé‘ﬂ%‘fﬁadci%ﬂr c@pfer e oggre

descri bed balqiodSstSfithdiGaa B welded ek @Welld Audiilih OopBucEYAPBAMT (and
l'ents of this p

granmati cal equiv hrase) neans decreasing of the severity or
frequency ofsttubrRressristsopfaiedarittah kakbatly 68 using veyiepltbemps 71, 7% 7ds&Hasar ei n,

"adm ni stering" or "admnistration of a drug to a subject, (and gra i cal
equi val ent s pmplg. Thetankbhody S§mrordes ue lefvsrapgst ﬁﬂ?ﬂl?ﬁ;s rgz'i @h‘fox?eﬁm% ng
sel f-adm ni stration and/or indirect adm nistration, including the act of

. . can . . . .
prescribing a drug. For exanple, as used herein, a physician who instructs

a patient tofgelibn adadnisbeleta Thewpering 7D capfimieiickess aclpan detrir opeting dor
prescription for a drug is administering the drug _to tPe patieg%ﬂ.) ﬁs used
herein, an “iafecteg Fleaningdifds: Knr deaningethg ekt sump 79> BIth PEPRES drolih ™ of a
drug is an anmoun f u adm nistered to a subject with
cancer or an?eg?%%freﬁg)ﬁg{rgpcg%%u?géwé%ggdi sease condition, wll have (i) the
i nt ended t her apeutriesuafy Brk defingl by dbpeevilnbs, @ thanefihoaminchned tpaighistd on or
elimnation of one or nore nanifestations of cancer_ or other di seﬁ%g,i n the

subj ect: or ttackingarefresaylingdtli as Sromacin figurg 8. Inthisdashiony sghd mattsy I i he
onset (or reoccurrence) ..of- di.-se WGl . I Lhood
of the onsetco("gqmer e%@?% Fl}eeﬁﬁ%el? Slg?sﬁa?é%%@%a%y%nom. §#ﬁt§1¢%§?ﬂe{s ﬁ??ggeut iC
or prophylactic effect does not necessarily occur by adm nistration of one
dose and can occur only after adm nistrafion of a series of doses. Thus, a
therapeutically or prophylactically effective anount can be adm nistered in
one or nore admi nistrations. As used herein, a "prophylactically effective
anount” of a drug is an anopunt of a drug that, when adm nistered to a
subject, wll have the intended prophylactic effect, e.g., preventing or
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2003/ 0195244, each of which is incorporated herein by reference).

Het erocyclic indole, benzofuran, and benzot hi ophene containing tubulin

bi ndi ng dWwe 2aewhs6896- aryl conpounds constitute a sub-cl apeTafS2a05@8H05
conpounds (see Namet al. supra). These compounds, for exanple, have an
aromatic noiety such as an aryl or an aroyl (-CO Aryl) noiety or a CH group
in the 2 posddt iy {odd rhatted Sichak debriy) dirt, adlpags, dietavbls doahwhidy sieng to
Conbretastatin-ARi is COor CH; R3 is H nethyl, aryl or aroyl; and R2 and
R4 are net hyingage opeel %@dptb@s 8aws idevamardy thrpiigheepernga? {0 taeh 4P 8.
unexpect o4 BREONCIYSIE il SRAG B IFoAPTR LGHTRIRLY Bt e G ahLP

with a N at pO's| |on on et et ocy

conpounds yltﬁhﬁ@hefﬂ;man@@aﬁhgmqmwdougﬁmaﬂab@e@%ua@m §7.t Bevhigeahdt Q =
Hor ~ OHIn the above conpound when was substituted wth a == -' noiety

t he cor r espdndlineg trsugh &P dssloredasinding fd’éﬁfﬁmﬁ hne&l gbbgnre 80sofidmdatpriiglher
|1 [l b t | f d
cancer. oo | S 0T L0 D AT, L1800 R0 o SORRT R .

al so arise uﬂuﬁavi out of the discovery that t he proper spatial disposition
(i.e. a conformation) between the aryl noieties in the tubulin binding
conpounds can be Atwbir that sdn bylﬂedvoﬁlpcfu%lﬂhatgs eontainedydhindaddbalyrf@reithar pl ace
of the keto gr he_.ar.o str bel ow, steri.c

Cepul'si on betEBIE AE SR eE i Be FoHEES AT bR R R ¢y,
Hydrogen bongiag;SieaPis | #68 it iSsed Tploh sl of QP78 Lihel® ipard héfhl t he
pr esent |nvent?oﬁs?n a col chﬁgﬁ%esllkggcgnf gnatlon I:)|f}‘f)ere?1§{riﬁ)l onformations
of a conpounchanielt8RamtihitaedchervenB83.s I bitheCahsh ircirmeaed bk és sspafatrdniisdm dhe | n
one enbodi nent s conqiund of the Bresent i entlon in oagﬁconfornatlon can

have a col cHiesiraRle fyal go that it gan pos! emwpr@8§e Sihramichuigand hertingff thesparine

non-col chi ci $H§§ Iatter conformati ons can reduce the
effective tu fhhhg lﬁggo€ﬁmH: ?bound By providing a group which is a

hydr ogen bond donas thhhﬂ@e pipftiied bmbodipeat, tlovnins 51153 aeptoxgdealtfpstheanitabe
nmodul ated toward a tubulin_ binding conformation via hydrogen_bondin

Hydr ogen bordsiischergspf fugl fephadlovetani berdy 58 I@éTQYYfrﬁzcﬂn#éf‘i“bﬁg‘Fﬁ7é%Ptl$t@ﬁe to
h h
hvent i on r arfHEReSTGRE ol s BaPRSIhbAficd BobRETIPROK BB 8 [ B0

that position as h‘gdlfe@genl(mmﬂldcmhbwra&loﬂ{&Smamzﬁaembbﬂﬂmeﬁfof&he@]barzgthD at
the sane position can act as hydr ogen bond donor and stabilize a tubulin

bi ndi ng confefithepiesemt Weng&m dﬁg@iat@é :gamqt@llxwtae Byerersd 87 Bogl dank&Sapovides
sui tably di S 831?%8@68 \fm%sﬁg aﬁs g7 iy do%ﬁr{v s S%thheptragﬁgg%ké‘ﬁ%n# 1on

al so provide nown an ubul T'n”bi ndi'ng conpounds of this

i nvention. T&v@f@ﬁhﬁp@@ﬂd brEoR9D UsWie end PEtion 98. Thelowry &t odtion BWprovides
under st andi ng of tunor |olog S helgful Cancer cells enerally di vi de
e

more f r equent $uynn Hedetined hincliedd side valls 9rtiand wchngdrpdaralig Ope Thesoa Wetleer
t herapies inclu e c otox

exampl e, tutRIP] %g%ﬁ%eﬂ%& ?g é ggﬁfgg{lal Slee\f/: 1%63@3(}@%6%51&(5%81

normal cell Sﬁgtﬁsmr-@i I »t pla%aaﬁﬁl SRAMBE mplllog ki }#6vided Spposlicnds Ofsuiy
frequently than normal cCells. However, drugs targeting dividing ceIIs do

not kill all|9ds shhwnmaﬁgms Iﬂalll and 12. tHash duhn epeningokO1, t9%candaprayidedrwitthe

| ack of thi t | | t at

that conf er BAGF BLEeRIA SV HER RIEE THc THGweting 10ARGEP 8dPPs di vi do
nore frequently th?éttdﬁﬁ@%kﬂﬁ%&ésémnm%ﬁenﬁldwgued:ito\ebﬂedwn&anfagrdesﬁthﬁt are
generally located in t hypoxi ¢ regi on of the tunor and can be as, or even

nor e, i nsensmightbe tcantaguehiniadinl praducighatgs meidraf the édnkdodTRe AdyaﬂhtStmntuafnd

consequences, of. the tu OXi ion. i.s, desc |be
oo T T aul s BaSton the Ve aap 05 Tt S RentiiRniby e brins nafls of gpd P
vascul at ur e beTxQ@ex{‘t‘ﬁ\é’nYc?i%‘é&J i WhIS gshé'ktshé%l%’ 'ﬁ%ére& Y85, ahedhite SrulfukE106

di sordered, leaving significant regions of e tunor under-vascul ari zed and
even the vasthet 1aposigchedaboerike gaptdj08 belps oharmblemmdebmm oﬂieomimigeattemdxﬂhm in

t hese region re unabl erate the energ ir for eII si on.
These under - B8 e CaRAREdLRHCR Beaspatdoro o fhsumR s d%asx. c -
t hey have a gpm respondi ng normm

tissue. Thusl!’émﬁgﬂgéM an gégggﬂ&%%%@gﬁtg t|8260 &g%ly ten percent of solid
tunors falls-in the normal range of 40-6@_nrm Hg, and fifty percent of solid
tunors exhi bit nedi an oxygen concentrations of | ess than 10 mm Hg. The
hypoxi ¢ regions of the tunor can constitute a significant reservoir of
cancer cells resistant to therapy. Cenerally, |ow tunor oxygen |evels are

associated with a poor response to therapy, increased metastases, and poor
surV|vaI In the hypOX|c reglon of a tunDr cancer cells do not d|V|de
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el ectron deficient nitrobenzene noieties, electron deficient nitrobenzoic
acid am de noieties, nitroazole noieties, nitroi mdazole noieties,

ni t r ot hi opben/aseset i es, nitrothi azol e noi eties, nitroorazaiSeoosoinni es,
nitrofuran noieties, and nitropyrrole noieties. In one enbodi nent, the
hypoxi c activator is a substituted or unsubstituted nitroi m dazole noiety.
I n one enbodi mentThetthéldyrmoture candhcludd vertiCdigide wall ssefi@stl®d, T08xmd vertitaher ei n
each X2 is Nar CR32; X3 s NR3l _S1O.. QO each R3o is independent]|y hydrogen
or al kyl; R¥n§ wall ectapnsdds, 11 dthsyalls &7c1 @8, A1t Ryl 1%vurrett apcdined platesd99cg
cycl oal kyl , . - ' i - .

di al kyl am noll,’l%gg@?ﬁ%&rﬁe?%cr gge%p,@hfég@%. %f/ Eaiglre ashjg?tlél?é;la%? ,S%frogf W lglra

het er oar oyl ;piiddRtyiof stiptidire d ¢ 0, 1 IRahagembe fuctah@ulacylars thaCidehleldadto theclaklyd or

het er oal kyl, CrC cycl oal kyl, G -C al koxy, O C 6 al kylam no, CC
di al kyl ani notrugiig 106codtRetank bpdy 8 savalls§r, Heeshosayn figgresdOoh  or

het er oaroyl ; and =.0 I ditJ e i . E [ I ed
fromwherein X , (r)l,lngi-sx’:<.1i}4 megn@e(?lgta@g@%n '%té'%?cl%r?gga %B]gi\%é.)d ‘}V%ISZ%O? %Eeor
enbodi ment, WwHR 87s88M3@ 9. IThe prar&lit bf dpenfiigd Y051603 ! NAenhtle aidkdyPowd upwakdly-or
exanpl e, the tubulin binding conpounds can be derivatized to yi erd prodrugs
havi ng t he finltankliody 861 gveniualleesrhping viterent bi6. Aadidgnstisoudebsis. fareigmiantier, ar e
| ess active Qr inactive.conpared to th rent co nd .vi.el di ng.a oxi a
nottvated profir B R abThvashOa R SRR e Wl Fie nidedh D s
denonstrat e g 195 haH0t fakkes!s@mp g¢f. anticancer activity upon derivatization
wWth respect to the starting conpound. In general, such activity data can
be obt ai ned fromAldésad fiobelinest Fucnbegradtied farpddisgdo¢ldo ohirgneldng fuch finyi a
search tools su as Sci Finder fromthe Anerican Chem cal Society,
Beilstein frt WEZRFEAD US Patent and Trademark Office's Patent and

Pat ent  Appli cati oy 5REGEneRS disEdsQPREEN BRL &tanhid! (6B pSrafiRt %El% pre&RfrLhr In

one aspect, the present 1 nvention provides conpounds of fornmnulas
(1) -(VI'11): sedievel dn E4rH), ufiddbd Indicetellotherveseei n each Q, @, and Q

i ndependently is d en; halg; amno;C-C6 alkylamno; di.C-i-C6

al kyl ani no; hydrc;%foﬂ B%ISA ﬁéw%emstm me%%;s%éa%%%%}lwrﬁ theyreesgnt
het er oal kyl ;; (2408 al kenyl ; C2-Ce al kynyl; C3-C8 cycl oal kyl; C3-C8

het erocycl yl; aryl; heteroaryl; CORL5; SO2R15; or PO3R15; each @B-@b is
hydrogen; halo; amno; G -C 6 allARARLEST di C -C 6 al kyl am no; hydroxyl;
CrC 6 al koxy; nitro; chanO' aryl; heteroaryl; COR 5; SO2R15 or PBR 5
with the proviso that KassdumbsEe’ conpound Desstiptithe of Q8- Q6 is hydrogen:
@ and 4 together form C3- heterocycle, ap,fi¥k OF a heteroaryl; or 4
and (B together forma C3-Cs heterocycle, an aryl, or a heteroaryl; Qis
hydrogen; am no; C -C 6 al kMl am no; di CrC Gtamkkyldam no; hydroxyl; CC 6

al koxy; nitro; cyano; CC 6 alkyl; CC 6 heteroal kyl; C2-C6 al kenyl; C2-C6
al kynyl ; C3-C8 cycloal kyl ; 183-C8 heterocyclyFidedfalll . heteroaryl; COR 5;
SO2Ri 8; PO3RI 8 or a nonosgccharide; with t?iﬁeWaﬂVi so that in formula (11)
Q excl udes hydrogen; B is hydrogen; halo; amno;, G C 6 alkylamno; di CC
6 al kyl ami no; hydroxyl; CrQ46 al koxy; nitro; eayeoan; aryl; heteroaryl; CORi
8; SO2Ri 8 or P8R 8; each (g independently is hydrogen; halo; amno; CC
6 al kyl amino; di O C 6 al kyldam no; hydroxyl ; e@@‘% al koxy; nitro; cyano;
aryl; heteroaryl; COR 8; R 8 or POBRi 8& ‘;gris O -NNHR 16, or NR16, or
NORi 6; Y is hydrogen, hydroxyl, or hal ogen; s -cH or -N; R 5is
hydrogen, G C 6 al koxy, amiyp, G C 6 al kyl amypger efld pbifon6 al kyl am no, NHOH,
NHNH 2, O C6 alkyl, CrC 6 heteroal kyl, C2-C6 al kenyl, C2- C6 al kynyl,
C3-C8 cycl oal kyl, C3-C8 hetl&ocyclyl, aryl, brwaiendpodiopl ; R 6 is
hydrogen, CC 6 al kyl, aryl,, O C 6 al kyl sul phonyl, .aryl sul fonyl, Cl- C6

al koxycar bonyl , ani nocarbonyl, O C 6 al kyl anfl}?ﬁé%(}ﬂgﬁéﬁaﬁ d acCé6

al kyl am nocarbonyl, CC 6 agyl, aroyl, am nojfeiaepsibeamll, Cl- C6

al kyl am not hi ocarbonyl, di C C 6 al kyl am not hi ocarbonyl, Cl1-C6 thioacyl, or
thioaroyl; with the provis&lthat when X is NRuBp R excl udes hydrogen;

R-i bi s hydrogen, hydroxyl, C 6 al koxy, amno,. & C.6 al.kylamno, di CrC 6
al kyl ami no, NHOH, NHNH 2, 6 alkyl, O cavﬂ@t?g‘%ﬂf?&?*l?lycz- Csal kenyl ,
C2-C6 al kynyi, C3-C8B cycl oalkyl, C3-C8 heter Qg¥ichiwhal ecMdbn © r heteroaryl;
or a tautomer or an individual isoner or a racem c or non-racemc mXxture
of isonmers, a polynorph, a hydrate, a predrug or a pharmaceutically
acceptable salt o r solvate thereof. In one enbodi nent, the present

i nvention provides conpounds of forrmulas (1)-(VIII), wherein Q is

hydr ogen; hal o; cyano; nitro;, COR 8, SO2R 8, R 13 R13 -|3 Z PABR i 8; =
- R 30o0r R 3 Q@is==- R13;, R; OC 6 alkoxy; halo; am no; or

hydr oxy; each B, 4 and b independently is hydrogen, G -C 6 al koxy, hal o,



or a pharmaceutically acceptable salt or solvate thereof. In

anot her enbodi nent, the present invention provides conpounds of formnulas
(VIT1)- (Wol2bje/osbsmsein X is O 1 n another enbodi nent, treTASR®SNE2IDHVeENti on
provi des the conmpound of fornula: wherein Q is defined as above, or a
tautonmer or an individual isoner or a racemc or non-racem c m xture of

i soners, a polynorph, a hydZhte, a prodrug oringinedavalleseetidri cal | y accept abl e
salt or solvate thereof. In,pone enbodinent, (S .- H., = CO2H, CH3 ,
Cz=ZCH -CH(Me) OH , = oHp- BT : CHROH ( CH2) %ﬂ‘qeﬁ“écﬁgieﬁ%?“ enbodi ment, the
present invention provides she conpound of fqppl ér%lg one enbodi nent, the
present invention provides conpounds of fornul aso?l S(XEEE) (X)) (Xilhl)
wherein R14 is H M, or B(ZH) ; and Ql- @ arpugs defined above; or a
tautonmer or an individual ijfégmsr or a racem c or non-racemc mxture of

i somers, a polynorph, a hydfate, a prodrug or828 pharnmaceutical ly acceptable
salt or solvate thereof. Inm@nother aspect, the.present invention provides
conmpounds of formula (I X-i)-(XI1I-i) (XII-O (XI'I'l-i)wherein R13 is H, M,
CH2OH, CH(Me) OH, CH2CH2OH, TTH2NH2, CH2PO3H2, Ha€iBdRruc@H, or CONH2 and R14
is H M, or B(OH)2; or a tautoner or an individual isonmer or a racemc or
non-racem c m xture of iso s, a pol ynor ph, S&l%‘y’%ﬂate, a prodrug or a
pharmaceutical |y acceptabl eysalt or solvate tk r‘%af. I n anot her enbodi nent,
t he present invention provides a conpound of Tornula (XIV): (XIV) wherein
al koxy; hal o; am no; or hydspxy; each @B- 5 igadRyatir ogen; hal o; am no; Cl-C6
al kyl am no; di Cl-C6 al kyl am no; hydroxy!; CC 6 al koxy; nitro; cyano;

aryl; heteroaryl; CORL ; SR 8, or POBR 8:endwalld Q4 toget her form C3-C8
het erocycl e, an aryl, or a heteroaryl; or Q4 and, together forma C3-C8
het erocycle, an aryl, or a heteroaryl; with t & %roviso that in any one
conmpound, only one of B-Q34s hydrogen; RI13jhgimyglpegen; Cl-C6 al kyl,

Cl- C6 heteroal kyl, C3-C8 cycl oal kyl, C3-C8 heterocyclyl, aryl, or

het er oal kyl each optional | y3kubstituted withihglthedplate Cl1- C6 al koxy,

am no, Cl1-C6 al kylam no, di,£1-C6 al kyl am no;. (IIRéSag NHCOR15; R15 is
hydrogen, hydroxyl, Cl-06 alkoxy, anino, Cl- CBOEEPIsi no, di C1-C6

al kyl am no, NHOH, NHNH2, Cl3¢>6 al kyl, C1-C6 hgglﬁlreg?ialfyl , C2-C6 al kenyl,
C2-C6 al kynyl, C3-C8 cycl oal kyl, C3-C8 heterocyclyl, aryl, or heteroaryl;
or a tautoner or an individul isoner or a rduerl oparingion-racem c m xture
of isoners, a polynorph, a drate, a prodr u%wor. a pharmaceutically
acceptabl e salt or solvate ereof. In one eMB&YP&ent, the present
invention provides a conpougd of formula (X e Wherein QL is = - R13; orR
13 -R13 R13; and each @2 - b independently is hydrogen, C-C 6 al koxy;

hal o; am no; o r hydroxy; w3l h the proviso thatlinedtrangh conpound only one of
the @B, Qand @ is hydrogep, or a tautoner o.r a i ndi vidual isomer or
a racemc o r non-racenic nér‘g(ture of isoners,refﬁreﬁﬁ?{)]%r ph, a hydrate, a
prodrug o r a pharmaceuticaidy acceptable Sa|v%n{%af%e%ﬂl vate thereof. In one
enbodi nent, the present invention provides conpounds selected from In one
enbodi nent, the present invéntion provides thertwahpaund of fornul a: wherein
Qis -CH20H -CO 2H "CH 3 ; CH2ZOH o r -(CH 2 )2CHand a tautonmer or an

i ndi vi dual isomer or a raceéM c or non-raceni YeHCRREAM of isoners, a

pol ymorph, a hydrate, a progyug or a pharmaceubi cald.y, acceptable salt or
sol vate thereof. In another aspect, the present 1 nvention provides a
conpound of forrmula (XV): wterein al koxy; halisteri@m no; or hydroxy; each @B,
4, and (B independently is_hydrogen; halo; am.no; C -i-C 6 al kylam no; di
Cl- 6 al kyl anmi no; hydroxyl ;°&i-C 6 al koxy; wetpkeralchamnel aryl: heteroaryl ;
COR18; SC2R18; or PBRI 8 with the proviso t%‘vﬁ% any one conpound, only
one of @-GQ is hydrogen; 371 i s hydrogen; am no; Cl-C6 al kylam no; di Cl-C6
al kyl am no; hydroxyl; C -1-3% al koxy; nitro; aggano; Ci-C6 alkyl; CGi-C6
het er oal kyl ; Cl1-C6 al kenyl; Cl1-C6 al kynyl; C3-C8 cycloal kyl; C3-C
heterocyclyl; aryl; heteroatyl; COR 5; SCeRiflogsling POBR18 or a
nonosaccharide; Rl is CH2 4 OO R3 IS hydr(c):%ﬁnW hal o, Cl1-C6 al kyl, aryl or
heteroaryl; R13 is hydrogen; C C al kyl, C1- hét er oal kyl, C3-C8

cycl oal kyl, C3-C8 heterocyc3syl, aryl, or het ¢swaldet! each optionally
substituted with hydroxyl, C Ce al koxy, amno, & C 6 alkylanmno, di CC 6
al kyl am no; NHCORi 5 or COR 18; R15 is hgdrogen, hydroxyl, Cl-C6 al koxy,
amno, CC 6 alkylamno, di Cl1-C6 al kylam no, NHOH, NHNH 2, C1-C6 al kyl,
CrC 6 heteroal kyl, Cr C6 alkenyl, CC 6 alkynyl, C3-C6 cycloal kyl, C3-C6
het erocyclyl, aryi, or heteroaryl; R18 is hydrogen, hydroxyl, Cl-C6 al koxy,
am no, Cl-C6 al kylam no, di Cl-C6 al kyl am no, NHOH, NHNH 2, Cl1-C6 al kyl,
CrC 6 heteroal kyl, C2-C6al kenyl, C2-C6 al kynyl, C3-C8 cycl oal kyl, C3-C8
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wherein @ is O C 6 al koxy; and 4 is hydrogen or nethoxy; or a tautoner or
an individual isonmer or a racemc or non-racemc mxture of isoners, a

pol ynor phwoaokwydssbe, a prodrug or a pharmaceutical |y aeceptSaimse4=ast or
sol vate thereof. In another aspect, the present invention provides a
conpound selected fromforrmulas (XVI)-(XX): (XIX) (XX) wherein 3 -R13 Q is
-Ri3or R 3; RI3 -RI13 @¢s = - R 13; Ri 3unddsirthié ndlidegty; hal o; ami no;
or hydroxy; each each @B-Q is hydrogen; halo; amino; G -C 6 al kyl am no; di
Cr C 6 al kyl ami no; hydroxyl ;57C1- C6 al koxy; ni fuedtankyano; aryl; heteroaryl;
COR-is; SQ2Ri 8; or POBR18 with the proviso tp inmlﬁg}/done conpound, only
one of B- & is hydrogen;® is hydrogen; haf8"°% 0% - C 6 al kyl ami no;
di Cl-C6 al kyl am no; hydroxg ; G -C 6 al koxygideiatio; cyano; Cl-C6 al kyl ;
Cl-C6 heteroal kyl; Cl1-C6 al kenyl; CC 6 al kynyl; C3-C8 cycl oal kyl; C3-C8
heterocyclyl; aryl; hgteroalyl; COR 8; S2Rsid8wall PGBRI 8; Q7 is

hydr ogen; amno; & C 6 alkylamno; di CC 6 alcggyl ﬁm no; hydroxyl; Cl1-C

al koxy; nitro; cyano;, CC L kyl; CrC 6 het Ef&PKyl; C1-C6 al kenyl; CrC 6
al kynyl; C3-C8 cycl oal kyl; £33-C8 heterocycl ykyqasni!; heteroaryl; COR 5;
SO2R18; or POBR 8; or a nonosaccharide; R5 is hydrogen, halo, or &rC 6

al koxy; R6 is fornyl or a piotected formtheceaokr; R 3 is hydrogen; Cl-C6
al kyl, Cl1-C6 heteroal kyl, C3-C8 cycl oal kyl, C3-C8 Eet erocyclyl, aryl, or
heteroal kyl each optional | Yo%ubstituted w t hURBIEBEPPIUOBI C6 al koxy,

am no, Cl1-C6 al kyl am no, dig{L1-C al kyl am no, a%ﬂ,—ggéd COR1 ; R 5is
hydr ogen, hydroxyl, CC 6 a?Sony, am no, Cl- al yﬂ)gﬁ‘llgri]]o, di C6

al kyl ami no, NHOH, NHNH2, Crés 6 al kyl, O C 6 kleped wallkyl, C2-C6 al kenyl, C
-C6 al kynyl, C3-C8 cycloal kyl, C3-C heterocyc]yl, aryl, or heteroaryl; R18
i s hydrogen, OrC 6 al koxy, @m no, Cl-C al kyl alPebwalli c1-0s al kyl ani no,
NHOH, NHNHZ, CrC 6 al kyl, C6 heteroal kyl b%‘{f]:%?m@ljukeenyl , C2- C6 al kynyl,
C3-C8 cycl oal kyl, C3-C8 heterocyclyl, aryl, or heteroaryl; or a tautoner or
an individual isomer or a r@gcem c or non-rac@winel m xture of isoners, a

pol ynorph, a hydrate, a prodrug or a pharmaceutically acceptable salt or
sol vate thereof. In one enbBYiment, the pres&Hmel eRe8HE on provi des a
conmpound sel ected from formul as (XVl)-(XX), %1 {cgli% each Q2 and b

i ndependently is hydrogen, hydroxy, CrC 6 al KOXy, }hgﬁno, or am no; and each
@B, A4, and Qis Owe. In ong enbodi ment, Q@ igrtidyidieagen, hydroxyl, fluoro
or nmethoxy; Q is hydrogen, hydroxyl, fluoro, nethoxy or am no. |In one
embodi nent, the present i nvBntion provi des avedispldweas sel ected from
formulas (XVI)-(XX), whereip R18 is hydrogen 6 al kyl, C&C®6

het eroal kyl, CrC 6 al kenyl ,’}14O'C 6 al kynyl, CYegégbcew oal kyl, CrC 6

het erocyclyl, aryl, or heteyparyl. In anothegraaspatdt, the present invention
provi des a compound of formulas (XXIHXXVI 1):(XXVI1) wherein each Q, @,
and Q6 independently is hydfogen; hal o; ami nplugCrC 6 al kyl amino; di Cl1-C6
al kyl am no; hydroxyl; CC 677al‘koxy; nitro; cyang; & C6 alkyl; GC®6
heteroal kyl; COrC 6 al kenyl:’/crC al kynyl ; C3- BBYH%| oal kyl ; C3-Cs
heterocycl yl; aryl; heteroajgyl; COR 8; SO2R fhgor PO Ri 8, each B-Qb is
hydrogen; halo; amno; CC 6 alkylamno; di G -C 6 al kyl am no; hydroxyl;
CrC 6 al koxy; nitro; cyano;7%ryl; heteroaryl sul@@R 8; SRR 8; or POBR 8§;
@B and 4 together form C3- het erocycl e, an ar or, a heteroaryl; or Q4
and 5 together forma C3-C8 heterocycl e, 'anl%?’?ﬁﬁ@?gha heteroaryl; with
the proviso that in any onegiconpound, only ORgeRfcdPb is hydrogen; Q7 is
hydrogen; halo; amno; CC 6 alkylam no; di G Co6 al kyl am no; hydroxyl; CC
6 al koxy; nitro; cyano; C@% al kyl; Cl-C6 hetepleadlichinner C 6 al kenyl; CC
6 al kynyl; C3-C8 cycloal kyl; C3-C8 heterocyclyl; aryl; heteroaryl; COR 5;
SO2R1S; or POBRi or a nonos&ccharide; wth tﬂé"ﬁ’?‘ovi so that in fornula (11)
Q7 excl udes hydrogen; (B is gydrogen; halo; agipg: O C 6 alkylamno;, di G-C
6 al kyl am no; hydroxyl; G -C 6 al koxy; nitro; cyano; aryl; heteroaryl; CORi
5; SO2R15 or PMBRI 5; each &P i ndependentl|y ifislianitr ogen; hal o; amino; G -C
6 al kyl ami no; di Cl-C6 al kyl am no; hydroxyl; a%ll?-CG al koxy; nitro; cyano;
aryl: heteroaryl: CORi 5 SR 5 or PO3R 5iaMgbody NHR i 6: - NHNHRI 6
-NHN(Ri 6)2; -NRi 6NHR 6; -OR 17; Y is hygeqggn, hydroxyl or hal ogen; Z
is -CH or -N; R 5 is hydrogen, CC 6 al koxy, amno, C -C 6 al kyl am no,

di G-C 6 alkylamno, NHOH NHNH2, C1-CGgal kyl, Cl1-C6 heteroal kyl, C1-C6

al kenyl, Cl- C6 alkynyl, C-C 6 cycloalkyl, CC 6 heterocyclyl, aryl, or
heteroaryl; R 6 is hydrogen, C&rC 6 alkyl, aryl, G-C 6 al kyl sul phonyl,

aryl sul fonyl, C C6 al koxycarbonyl, am nocarbonyl, CC 6

al kyl am nocar bonyl, di CrC al kyl am nocar bonyl, CC 6 acyl, aroyl,

am not hi ocarbonyl, CC 6 al kyl am not hi ocarbonyl, di CC 6
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i soner or a racem c or non-racem c mxture of isoners, a polynorph, a
hydrate, a prodrug or a pharmaceutically acceptable salt or solvate

t her eof . WO 2a0v0156896 aspect, the present invention provi @es/uyscadneyos
conpounds as defined above wherein the tubulin binding conpound i s bonded
to the hypoxic activator (Hyp) through an hydroxyl oxygen (-OHyp) or an
am ne nitrogen (-NHyp) in t8% tubulin bindi ngideawgibund. The hypoxic
activator can be electron deficient nitrobenzene noieties, electron

defici ent nitrobenzoic aci ani de noi et | es, fPEM3lzol e noieties,

ni troi mdazol e noi eties, nidgothi ophene noi etjgs,,ni trothiazole noieties,
ni trooxazol e noieties, nitrofuran noieties, and nitropyrrole noieties. In
one enbodi ment, the hypoxi lactivator is a sibsdrituted or unsubstituted
nitroi m dazole noiety. In one enbodinment, Hyp is selected from wherein each
X2 is Nor CR32; X3 is NRB¥, S or O eachUrBd ad Pofi8pendent|y hydrogen
or alkyl; R3 1 is hydrogen,ghiydroxyl, CC 6 | __Qqr eroal kyl, C3-Cs
cycl oal kyl, heterocyclyl, Cg§10 6 al koxy, Cl1- &‘*%rler?%pgﬂl%%o, C-C6

di al kyl am no, aryl or heter@pryl, Cl-C6 acyl isulinb@tidesady!, aroyl, or

het eroaroyl; R32 is hydrogen, hal ogen, nitro, cyano, CO2H, CC 6 al kyl or
het eroal kyl, CrC 6 cycl oal , Cl-C6 al koxy, iinederd wollani no, Cl1-C6

di al kyl am no, aryl, CON(R7)Z., Cl-C6 acyl or heteroacyl, or aroyl or
heteroaroyl; and n = 0, 1. 1Th an additional EW88di ment , Hyp is sel ected
fromwherein X2, R30, R3 197 R32 and n are aseflRhl wglsalene. | n another
enbodi nent, Hyp is provided that in -OHyp n = 0. In one enbodi nent, the
present invention provides ¥onpounds of the ivastsakwalhsestienein X is
-NN(Hyp) R wherein Hyp and % re defined as aboye. .l n.anot her enbodi nent,
the present invention provites a prodrug of CHEPESWBHSHHSF f or mul a
(I-i):(l-1) wherein one or ygoy e -NH-, enol f gdmned wallSedondnd/ or - OH noi ety
or noieties therein is converted to or In one enbodi ment, the present

i nvention provides a conpould of fornulas (Xxdihbpenid@Xl 1): (XXVIII)
(XXX1) (XXXI'l) wherein each i, @, and b i.ndependently is hydrogen;

hal 0; amino: Cl-C6 al kylani i, di O C al kyl affROPHYRE oxyl ; O C 6 al koxy:;
nitro, cyano; Cl-C6 al kyl; {gk C6 heteroal kyl, 11%2-06 al kenyl ; C2-C6 al kynyl ;
C3-C8 cycl oal kyl; C3-C8 heterocyclyl; aryl; ﬁet eroaryl; COR18; SO2Ri 8; or
PO3R18; each @B-Q is hydrogdn; hal o; am no; plifle C6 al kyl ami no; di Cl1-C6

al kyl am no; hydroxyl; Cl1-C6 al koxy; nitro; cyano; aryl; heteroaryl; CORLS;
SQ2Ri 8; or PO3R18; B and ](9§ toget her form €32 C8 heterocycle, an aryl, or
a heteroaryl; or Q4 and b {gqgether forma C3;fR Msterocycle, an aryl, or
aheteroaryl; wth the proviso that in any one conpound, only one of B-@®
is hydrogen; @B is hydrogent07hal o; am no; C v&tialavMyseetiomo; di Cl- C6

al kyl am no; hydroxyl; Cl-C6 al koxy; nitro; cyano; aryl; heteroaryl; COR 15
. SOPR-15 or PCBR15; each Q¥8i ndependent!y ié’%@ﬁ%@ﬁ?ﬁcn%l o; amno; Cl-C6
al kyl am no; di Cl-C6 al kyl ayfggno; hydroxyl; Cl- i tro; cyano;
aryl; heteroaryl; COR15 ; ?gfan or PGBR 5; %g@%@%oﬁa -HNR 16;
-N(Hyp) NHR 16; -NHN(Hyp) R 180; or - N(Hyp) N( HyliRed whBse&itionHyp i s a hypoxic
activator as defined above; Xis O -NNHR 16, NR16 , -NN(Hyp)R 16, or
NORL6wherei n R16 is Cl-C6 alldlyl, aryl, Cl-CsbafflegpeRatbhonyl, aryl sul fonyl ,
Cl- C6 al koxycar bony, am nocgrbonyl, Cl-C6 al 1. nocarbonyl, di Cl1-C6

al kyl am nocar bonyl, Cl1-C6 g@% , aroyl, am noﬁ%%f%(r?g?%ogﬁyl , Cl-C6

al kyl anmi not hi ocar bonyl, di 18- C6 al kyl ami not bp&fiag bonyl , C1-C6 thioacyl, or
thioaroyl; with the proviso that when X is NR16, R16 excludes hydrogen; Y
i s hydrogen, hydroxyl, or hd#ogen; Z is -CH opening\-; Rl is hydrogen, Cl-C6
al koxy, amno, G -C 6 al kyldz;rgi no, di Cl-C al I(() Iallm' no, NHOH, NHNH 2, Cl1-C6
al kyl, C1-C6 heteroal kyl, -C6 al kenyl, C2- 1?;ﬁkynyl , C3-Cs cycl oal kyl,
C3-C8 heterocyclyl, aryl, origheteroaryl; R @eats hydrogen, C -C 6 al kyl,
aryl, Cl-C6 al kyl sul phonyl, arylsulfonyl, G- C6 al koxycarbonyl,

am nocar bonyl , Cl1-C6 al kyl ai’nocar bonyl, di @e@ l&eal kyl ami nocarbonyl, CrC 6
acyl, aroyl, amnothiocarb |, G-C 6 alkyl an%nolghi ocar bonyl, di Cl1-C6

al kyl ami not hi ocar bonyl, C1-T8 thioacyl, or tRFOEPOYTS"Rith the proviso that
when X is NRi 6, R16 excludg® hydrogen; R18 kgd Wydkagen. hydroxyl, Cl-C6
al koxy, am no, Cl-C6 al kylam no, di Cl1-C6 al kyl ami no, NHOH, NHNH2, C1-C6
al kyl, CC 6 heteroal kyl, C2-C6 al kenyl,1¢=2-C6 al kynyl, C3-C8 cycl oal kyl,
C3-C8 heterocyclyl, aryl, or heteroaryl; or a tautomer or an individual

i somer or a racem c or non-racemic mxture of isoners, a polynorph, a
hydrate, a prodrug or a pharmaceutically acceptable salt or solvate

t hereof . I n one enbodi nent, the present invention provides a conmpound of
formulas (XXVII11)-(XXXI'l), wherein Q is hydrogen; hal o; cyano; nitro;
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| east one of B-B is (-OHyp) or (-NHyp); Qi, @@, R 13, RI5and Hyp are
as defined above; or a tautoner or an individual isoner or a racemc or
non- r acerwvo 2mosssve of i soners, a pol ynorph, a hydrate, paTmseasogios a
pharmaceutical | yacceptabl e salt or solvate thereof. In one enbodi nent, the
present invention provides a conpound of formula (XIV), wherein Qi is = -
R13; o r R13 R13; and eachaf@eea b i ndep&d)gecteiaply soimdibdedegrésC 6 al koxy;
hal o; am no; o r hydroxy; with the proviso that jn any conggund at | east
one of @B-Q6 is (-OHyp) o AgleRryp): o Yo% preferablyearownd 304 degAERSyi dual
isoner or aracemc or n Cem C MmKEMr i rph, a
hydrate, a prodrug or a p%&%é ceuticaff@ﬂéggg%?gﬁﬁgagg¥%§%Hﬁgéngate
thereof. In one enbodi nent andle@ pr esents5-6M\ypeefeiably sromd 30845 degreespound of
formula (XXXI'V): (XXXIV) wherein Q is -RR3or Q2 is OC 6 al koxy, halo;
am no; o r hydr oxy;Thedetezcipg embodiments apypreseated by o of xamplegnly.ol§eFeoPsal o;

amno; C-Cg.alkylam no;. d.i 6. | amna; I . CrC 6 al koxy;
nitro; cyani.)),PthSirp S?r?thrEYeé"P(?Qt’ ﬁo;cge Ie%ﬁ%w%gl;lg%%rg%ﬁl& B and Q
toget her form C3-C8 heterocycle, an aryl, or a heteroaryl; or Qand &b
together forma C3-C 8 heterocycle, an aryl, or a heteroaryl; with the
proviso that in any one conpound, only one of B-Q is hydrogen; R is CH
or CO Ris hydrogen, halo, CC alkyl, aryl or heteroaryl; R1 3 is
hydrogen; CC 6 al kyl, C C heteroal kyl, C3-C8 cycloal kyl, C3-C8

het erocyclyl, aryl, o r heteroal kyl each optionally substituted with

hydr oxyl, C C6 al koxy, amno, C&C 6 alkylamno, d i CC 6 al kyl am no;
NHCOR-is o r CORi 8 R15 is hydrogen, hydroxyl, CC 6 al koxy, amno, CC 6
al kylamno, di CC®6 alkylamno, NHOH, NHNH 2 , & C 6 alkyl, GCG-C 6

het eroal kyl, C C6 al kenyi, Cl1-C6 al kynyl, C3-C6 cycl oal kyl, C3-C6
heterocyclyl, aryl, o r heteroaryl;Rl8 is hydrogen, hydroxyl, C C6 al koxy,
amno, CC6 alkylamno, di G-C 6 al kylam no, NHOH, NHNH2, Cl1-C6 al kyl,
Cl-C6 heteroal kyl, C2-C6 al kenyl, C2-C6 al kynyl, C3-C8 cycl oal kyl, C3-C8
het erocyclyl, aryl, or heteroaryl; Hyp is hypoxic activator; or a tautoner
or an individual isomer or a racemc or non-racemc mxture of isoners, a
pol ynor ph, a hydrate, a prodrug or a pharmaceutically acceptable salt or
sol vate thereof. In one enbodi nent, the present invention provides a
compound of formula (XXXIV-i), (XXXIV-ii) and (XXXIV-iii) (XXXIV-i),
(XXXIV-i1) (XXXIV-iii) wherein Q2 is Cl1-C6 al koxy and 4 is hydrogen or

met hoxy; or a tautomer or an individual isomer or a racem c or non-racemc
m xture of isonmers, a polynorph, a hydrate, a prodrug or a pharmaceutically
acceptabl e salt or solvate thereof. In one enbodi ment, the present

i nvention provides a conpound of formulas (XXXV)-( XXXl X): (XXXVIII)

(XXXI X)wherein 1-C6 al koxy; hal o; am no; or hydroxy; each B-@b is
hydrogen; halo; amno; CC 6 alkylam no; di CC 6 al kyl ami no; hydroxyl; CC
6 al koxy; nitro; cyano; heteroaryl; COR15 ; SO2R15; or POBR15 ; @B and Q4
together form C3-C8 heterocycle, an aryl, or a heteroaryl; or Q and &
together forma C3-Ce heterocycle, an aryl, or a heteroaryl; with the
provi so that in any one compound, only one of B-@ is hydrogen; b is
hydrogen; halo; amno; G -C 6 alkylamno; di CC 6 al kyl am no; hydroxyl;
CrC 6 al koxy; nitro; cyano; CC alkyl; CC 6 heteroal kyl; CrC 6 al kenyl;
CrC 6 al kynyl; C3-C8 cycl oal kyl; C3-C8 heterocyclyl; aryl; heteroaryl;
COR18; SO2Ri 8 or PBRi 8; Q7 is hydrogen; amno; & C 6 alkylamno; di CC
6 al kyl am no; hydroxyl; CC 6 al koxy; nitro; cyano; CC 6 alkyl; Cl1-C6
heteroal kyl; CrC 6 al kenyl; CC 6 al kynyl; C3-C8 cycloal kyl; C3-C8

het erocyclyl; aryl; heteroaryl; COR 5; SO2R 8; or PAGBRi 8; or a
nonosaccharide; R5 is hydrogen, halo, or Cl-C6 al koxy; R6 is fornmyl or a
protected formthereof; R13 is hydrogen; Cl-C6 al kyl, Cl-C6 heteroal kyl,
C3-C8 cycl oal kyl, C3-C8 heterocyclyl, aryl, or heteroal kyl each optionally
substituted with hydroxyl, Cl- C6 al koxy, am no, Cl-C6 al kylam no, di Cl-C6
al kyl am no, NHCOR15 O COR15; R15 is hydrogen, Cl1-C6 al koxy, am no, Cl-C6
al kyl am no, di Cl-C6 al kyl am no, NHOH, NHNH2, Cl1-C6 al kyl, C C6

het eroal kyl, C2-C6 al kenyl, C2- C6 al kynyl, C3-C8 cycl oal kyl, C3-C8

het erocyclyl, aryl, or heteroaryl; R18 is hydrogen, hydroxyl, Cl-C6 al koxy,
am no, Cl1-C6 al kylam no, di CrCe al kyl anjijno, NHOH, NHNH2, C1-C6 al kyl ,
Cl-C6 heteroal kyl, C2-C6 al kenyl, C2-C6 al kynyl, C3-C8 cycl oal kyl, C3-C8
het erocyclyl, aryl, or heteroaryl; Hyp is hypoxic activator; ora tautoner
or an individual isoner or a racem c or non-racemc mxture of isoners, a
pol ynor ph, a hydrate, a prodrug or a pharmaceutically acceptable salt or
sol vate thereof. In another enbodi nent, the present invention provides
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Cl-C6 al kyl am no, NHOH, NHNH2, CrC 6 al kyl, 1-C6 heteroal kyl, C2-C6

al kenyl, C2-C6 al kynyl, C3-C8 cycloal kyl, C3-C8 heterocyclyl, aryl, or

het er oar yWQ 2006/@589aut oner or an i ndividual isoner or a PaTAIS2@50#2105
non-racem c m xture of isonmers, a polynorph, a hydrate, a prodrug or a
pharmaceutically acceptable salt or solvate thereof. In one enbodinent, in
the compoundig¥iM®rmul a (XLIV), RO is: In one enbodi nent, the present

i nvention provides a conpound of formula (XLV): (XLV) wherein each 3-Q5 is
hydrogen; hal o; aki Homagne vesselaniyfpe] fankorppaiatusy capaprising/| ani no; hydr oxyl ;

G -C 6 al koxy; nitraq; cyano; = _het er. | ; CORI 5. I .3; R 5;
@B and 4 toget he%) 1?a or -e&eflh%# tehrag(éci/nc?lg?g éﬁﬂ g';an,nng)gr él%%e grac}géli/%%ypr A
and Qb togehhahg hphiniay 68 walls het@mamgnanteddr Mhdnables fitel REbEERRIINEd, th t h

the proviso that in any one conpound, only one of (B-(b is hydrogen; R 5

i s hydr ogen tartfyhodp keving ap@rend lqwsnend @eftions; G -C 6 al kyl anmino, di CrC 6

al kyl am no, NHOH,, NH al kyl ., C eteropal kyl . C2-C6 al kenyl
C2-C6 al kynyl, @b)gﬁwg'@eg%I%?Ifn%%?&%é@g‘?‘%&ﬁ?Ef{f‘l,(“ﬁm‘fr,’ or heteroaryl;
Hyp i's hypoxic acg) wah@loutlef for bRdbIREHel % baBistitgied foialthd &AKRIterfdr; @ racenic
or non-racemc mXxture of isomers, a polynorph, a hydrate, a prodrug or a
phar maceut i cal | y dccspimit¢heslaver end patiompfthe el ¢otk bady; one enbodi nent
each @B-Q is Owe., |.n.one enbodi.nent, the present invention.provi des a
Compound of - or muPatEREIGRY:COPRITE - Y E i PeTR Pucrd e BPfon RS RiFD i s
hypoxi ¢ act kb a padlfloPndxd b HERIppY erbolidl of il Bk ive@prer or a racemi ¢ or
non-racemc m turg of 1soners, g pol ynorph, a hydrate, a prodrug or a
phar maceuti cal | y 2acTlphatihevessd] andfuebiahk appardthesfetdim 1| whenma therbediaynt , Ri

Ois nmethyl. In ot her enpodi nment, the present jinvention provides the

prodrug comP5UF oW Jnssatach POSKpORGd o VERY! ?%_%&%PWCF@? GFEPhe ';‘C(S‘f‘“knpt hy

and each R paay fi G 98 HRer B VstarBEA st p@liddnr RE A NO: HyP 15 defined

as above; and a tautomer or an individual Tsomer or a racemc or

non-racem ¢ m xt ud.eTlod muSmessel and fiel yAb ajfaratas dfioitiat lewhaeiprthee b agraira

phar maceut i cal Ié acceptabl e salt or solvate thereof.. In one enbodinent, the
b

present i nvOhsasNen iy e mclading dped vont How kne and p ptarbeard yont flgidingi n G i s

-CH 20H , CH2NH2 : 1P P - . P 20H
i C(H 2) 20 cho T Ve et impts AR ppiim g et 2
one enbodi maair dfigid pessiiow lihenianhd @Ak pitervdrdes "a conpound of fornul a
(1)y-(Xvil), wherein QL is -CH 204, -CO2H -CH 3, -CH = CH(Me) OH
CH2- CH2OH = cH2oHP=Thamptineoyessel and il tank apparaigrpbelas 1 dierein thedaplubedy
(1)-(Xvi ) ve,. - r i_nventd iqncl ude

t her eof ané‘ggg?’ ‘F‘S%}?g‘rsf)a?,gs“g ésrtr?&z:agtu f:tfgé; %nyhéggglﬁtfg%?%g}sg u?é sgligﬁeg\?]teﬂzp].e Still
further, theehiryesid.on i ncludes conpounds that are single isoners of the
above formula (e. singl e enanti oners of conpounds having a single chiral

center), as wel | &sThomatneyesgdnd e aksppeatue obrlain Aathsren fhs ek basly
ne o, tr okl oSN R T CBRE S ot P R R R e bR S nor e

t aut omer s ofwifloRpPQLRds Akavi Ng two or nore tautonmers. | n another enbodi nent,
the present invention provides prodrug conpounds selected fromthe group
consi sting of : Hyp7i Shemhrinevesad an dwad tankrapparatua of dlaisn 3 orhesein thedhnk iyl

i somer or a,racen.c .or.non-racemc mxture.of isomers. a.polynorph
hydrate, a HPoaYEgCHs R s atan sagh S e yeatiaw Tines o b ute dpefe

t hereof. | n @panevaediimRt the present invention provides the follow ng

conpounds: wherein R is a group which undergoes a tunor specific release
such as triggerin$ Uhetwarihgpestél@nd dred kank apparafud ofRtlatm Mipherabpthe@hnk Bodyand Br

I n one enbodi nent,. t.he.present inventio vi des_ noyel prodrug co unds
of the fol | d# hCHGH KSR AL fasca BRTEP ctaRh BL R VERG flo% Yines P a qrufe amgle
structure akpuentSefigRlaged with - N(Hyp)- wherein Hyp is defined as above.

I n anot her enbodi nent, one -NHmiety in each structure is replaced with
-N(Hyp) -. In one 2nfbelimaen¢ yesstleand faclsankiappenatmsivfislamrievhdren thareent Rbw
noi ety, two . of .those are replaced with - N )-. |In another aspect, the
present i nvelEiORPSHIRG ged tgaﬂ?ilrm%?ﬁ@ﬁg‘:‘%gﬂ%si tion conprising a
pharnaceutlcalIy.@gcgpﬁ@pkﬁkgﬁﬁﬁaﬁﬁﬁgqgegnﬂﬁﬁggvgggg rRfng@ novel prodrug
conmpound of the invention. In another aspect, the present I|nvention
provi des a nethod of treating cancer canpLi sing adm nistering a
therapeutically effective amount of a novel conpound or a novel prodrug
conpound of the invention alone or in conbination with one or nore ot her
anti-cancer agents to a subject in need of such treatnment. |In another
aspect, the present invention provides a nethod of treating a
hyperproliferative di sease conprising adm nistering a therapeutically
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US Patent Nos. 2,339,303 and 1,518, 686 di sclose fuel tanks with a sunp at
the bottomof the tank with a drain plug. US Patent Nos. 3,804,291 and

4,799, 50awoizsalssef uel tanks with drain plugs for separatriusaoosivsmes er and
ot her pollutants. BRIEF SUMMARY CF THE | NVENTI ON The present invention
relates to a fuel tank apparatus for use on mlitary vehicles, |and

vehi cles, marine yegaakdodichviti Bt ATdarkioned: wiBY beRsundhigth ifteMer that i t ude
changes. The tank "of the present invention has a tank body with a plurality
of tank out emablwalfhel to beicostained,theltank body baving uppar and hvedr shédgomtieas;. The tank

body h | d parti d i sed of luralit
of 3 do wal | andlertcriiar e enbling RAp R e gy FREPUERTe br ovl ded for
filling the fuel @aakfuel%u@ik%hé%ﬁn i bO8iseREdSForh RS tahl0iR&idi! ansmi tt ed

fromthe tank interior to a selected location such as an engine, conpressor
or other device tdata snorpsatheslofvaeénd fidrton ofibe feeldankdradypn of the tank body

provides a sunp that .is specially.confi .ed to trap ter d debri,s. The
interior can cont® nthSa‘f’?eP_@r sent rl%%,pk'g%t.y %ftlﬁfeﬁﬁoélvfaﬁ\@ tﬁ‘l‘t ‘%ﬁl"gr"i’lg} hWal l's
that defineoyfehibr Wials Vel Ha plake 1R SxRhallRbf ¥ phlitibh QWORARSAGRP tb Al
extend froma position next to thé sunp to a position next to the upper end

portion of pbstibmnéxthbete upPer éndgpoutsen ofithe anpdedpge area all ows air bubbl es
to vent to the upger end portion of the fuel tank at Izil((bposi,ti on spaced away
iy

fromthe fuel di sthatyanarmskessetnod fpeléaplpgppiratys piclaim Hwberpinhae H5¢F8m of
the tank DOy flslagk® nd IR nbk A IERE ORI Qi uRlisyi @ vents or vent
I n u tra Cco

pi pes. The sSu es a slope ector at the sunp | ower end
portion. Any trasip.orhévmbsiic vadsdl aad fusktankiappaatus of Eieinb d0 tvbeleiretheeraragt t he
sunp area. These portions then slide into the sloped trash collector, and
can be renplesst apair of yhflawpasgees pl ugs. Wash out plugs al | ow pressure
washi ng of the insjde of the tras ggﬁi_ jsts to
port and then to g'a?%%graﬂ?eﬁsgglt%g(lﬁg’:tgigﬁgﬁ%atréﬁ%g{: angﬁ?&g]r%fe%? tée s

t hus m xed iﬂ@wt}mg,sgg@@,@xttA@ye@Qﬂte@bﬁ@dmrash and water likewise mix with the
fuel. Vents all'ow the air to nove upwardly so that the air does not get

conpressed and ni k&dHsapirieryvessel 4nd foglésnk agparatug of elpim Hhwhereigdbedanl beiby a
truck that travels a not so,snmooth r.oad. e sloped knterior t he
tank al | ow E‘ﬁ%a B%‘?lfglrﬁxbsf a"‘t%t?éfqaﬁtecfneso Weﬂl?’ ‘é’paalsm%%ltcpggl%%flﬁ%ﬁ? “;(3{53115 | ong
as too muchyaiLficalaes. not accunmulate in the sunp area), as when the tank
is tilted. Water and trash are trapped and cont ai ned bel ow t he sl oped

interior wall. BRIEFIRESCRENTssENmdfudtmkIpyaERAs oftlEns! Orharem thrav For a
further understandi of the natur objects, and advantages of 1
presentinv eﬁf‘? %‘ﬁe,rgFggé}séﬂé @ﬁg??gﬁpf?}?%a h‘!é’ﬁ ﬁ%’ PARrEsE gﬁn&%’ ﬁ‘gﬁﬁ%‘%%"f Vi the

descri ptionyefifaddif) conjunction with the follow ng drawi ngs, wherein |ike

reference nunerals denote |like elenents and wherein: Figure lis a
perspective view 6. Theempirefvessebahddndl datikrapparats of ¢leinabbehercipshetank bedy

present invention;. Figure IS a secti.onal view of . the preferred enbodi nent
of the apparat ¥yeidica %‘és @é‘?ﬁ“?ﬁ@érﬂfie %‘?éﬂ?ﬁﬁe‘glmpﬁg?&%%ﬂ? B2 ur e
1; Figure 3| sicufid veid Khs.t he preferred enmbodi nent of the apparatus of
t he present 1Hvention taken along lines 3-3 of figure 1; Figure 4 is a side
el evational view 07. Themgirfvessebahddndldalikrapparanis of tleinaphaheremshetank bedy

present invention; Figure 5 is an end,. sectional view of th referred
embodi ment . 8pS B NEitisplaps ebatdsast paar osash of o SrtiTa PeFas dogns an apute

f ragnment arya}%@%ﬂ{ E%ﬂggggx%r_red enbodi mrent of the apparatus of the
present invention; Figure IS a perspective view of an alternate

enbodi nent of t hel8pphe matise vdssélfand fied smktapparats bf daim ) gheeiBa vent flow

sectional view taken along |ines 8-8, of figur(gﬂ%énFi ure 9 i.,s a,.sectional
i

vi ew t aken ZPRBHEE ISRsHI0gednet epghyxicrior andpHgp QWERRITTIRAf thel@kat i on
vi ew of anot i apparatus of the present

i nventi on; ﬁgggggh%&pﬁ%gﬁ%lg%@ﬁ%P%'of the al ternate enbodi nent of
t he apparatus of #0e AHredestand fwkpink@appahme) cogngfrisgigr e 10; Figure 11 is a
sectional view taken along lines 11-11 of figure 10;, and Figure 12 is an
end view taken al 8hd Yehidathateontainsorsppparts afgf.’l CPRSEANDPE EPERSSEY 3 THE
| NVENTION T res | I i - A f ed
wth & vehi drgtedigteph 3 3R EhiFinfriol Blot LA TOIOBL R OE HERE, |
or marine vessel . For exanple, fuel ta_rhbk3_10 can be used on the deck of a
wor k boat to power a conpressor for use by divers or on the bed of a work
truck. As used herein, the termvehicle neans any nobil e device that
imparts notion during use to fuel tank 10 such as but not limted to marine
vessel, truck, trailer, autonobile, tank, arnored car, personnel carrier,
or other device thatinparts the sane or simlar notion to a vessel on open
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a |l owernost funnel 69 as shown in figures 8 and 9. Funnel 69 has a funnel
opening 70 that comrunicates with sunp 79 as shown in figures 8 and 9.
Baf f| e stwocbewEs®8 can be conprised of a plurality of wemrttise@s/owabss as
shown, and being wel ded or otherw se connected to inclined plates or walls
that conprise funnel 69. For exanple, the entire tank body 58 can be nade
of wel ded s lboBl heh 8 6@ b TIEWER e poftionast i on. Baffle structure 68 is
support ed V\/l&ﬁibr? ?aﬁﬁl %ogrf/ 58 usi ng ve@)rgti cal beans 71, 72, 73, 74 as an
exanpl e. The t ankblbadittitg fprambliesiuclio beadded ieodbe taskantenels 75, 77. The
opening 75 can function as a_drain. oytl et he, o ing /7. can.function as a
clean out or openthnd fflg‘ro‘iﬂﬁ} foxep 1%%%[2?hagpglaﬂrg%{_]ﬁtpﬂgh%ﬁaggmt%ort he tank
sunp 79, both opegy t 1 1AVeE cRPESEEn BY tHeSU thrikdbddyosur e pl ugs 76, 78.
The sunp 79 is deﬁ ﬁnﬁasﬂzope vvg Iﬁ66,n67 t hat defidr?lg an inclined trough
80 a tracking ref ey trigtetion®nitings vedtdhow line thit ggtendsdrom a poitien sboyhihen,
solid matter that is contai ne&mvrgit hi n the.fueﬁl i%zli(%e t ank body 58 travels
downwar di y §wop(to pposiir AeX to thetpgoendpartian,pf the faRkd8fY-such as” debri s,

dirt, metal partsy,e | SpIQRRNRHi 13! WRGeih &R IRALp S iHONRInt ABwand
then fl ows dovmwa%%ll ?ﬁ?ﬁé‘%ug aE)Ben}'lmrglg %g‘llto reac%1 sunp 79.péecause t rough
80 is incliniags, edebpdsitidnedno aerdigates fimh the lowet @id, pontiort dlthé tank botipin dredl | s

t hrough funnel opening 70 reaches trough 79 %ﬁg sl oped wall s 66, 67.
Because t he of gigheraawrtorgurarbeadilist rosgpmcpfithe Il cat ed by reference line 8 1
in figure 8, soli eri al S “m% t i &lgSerd Br

i nclined trough Sgl'm?wapf‘e?’gsgglh&élsﬁ fgagom lp%%qﬁe%h{]ﬂglﬁ?u‘%}ﬁég%é '}%r Ar?yal air
that is in tgagioR€sd vénttflaey lintRlindidihg & for€ ogtit Mlondiheand histaricardkvenoflywdieei t her

travels upwardly if it is contained within the confines of baffles
structure 80 and 2heRheiarige sessehaaddue tankappamtus of plaum 42 whgreyysreaBeat ng
70, it travels, upwardl y.in ripher.a h .82 until it reaches vent 83.
In either ngaéfagﬂr{)gﬁq.@glt Orwﬁgesélélf)héaﬁé&aﬁgg’?%‘}og'mthe desirabl e fuel so that
it can not be conpsepsaHatiye 3] Rid fbl thgk AparahRaf tiain 09 whbeinthe iankbydssel
that is holding the tank body 58. As with the preferred enbodi nent, flow
lines 5 1, 5i@sanertisalaxisiedl dtdeast mpart of thi zentflovdlinefoamgan agute gnale with theo| | ow
tank body 58. Arrows 52 and 54 in figure 7 denonstrate the direction of
flow for fudl™BEE*Hs transnmitted to or fromthe tank body 58. Figures 10,
10A and 11-12 show ofpd figkinddds&dl Hﬁ&ﬁeﬁﬁi*ﬁ&fﬁgaﬁﬁﬂiso%laﬁﬂzoWﬁ&@frﬁh@&nﬁﬁodﬁe
present invention designated generally by the nuneral 85. Fuel tank 85
provi des a timsk vedityl 86s had atlgast pgertwdkich the B3t v lined fowl 4sa@e angle  The
tank body 86 has a cover .91, upper end portion 92, |ower end portion 93.
The | ower eﬁ?ﬂ‘rab%&et"ieﬁl?agﬁ‘%r ovides a sunp 96 defined by inclined side walls
94 and inclined e 5y PPafPusidOT BMinkl 2  wherelr thédankBbd
sections 97, 98 a?lg'?ﬁ%: ﬁ%%ﬁ?%ﬁ%ﬁ%ﬁ% 99, S%ro as shown in fi gureys 10-1
1. A pair ofhadnaierticap@ris agdatllast o pa0df aach qfitha/ et dowtlingp forsi ancacteianghd sunp
96 as shown in figures 10, 11 and 12. Each drain opening 101, 102 can be
provi ded w t‘ﬁlﬂaﬂ’@lvﬁgtﬂaba’ﬁﬁ-ug. The openi ng 101 has plug 103. The openi ng 102
has plug 104. Fuelyt SRt af iR esB8tahRbe®) | ect
and entrap debri sztéhg{;&%glgﬁ%%gaggﬁﬁgl nedaéﬂ%yﬁdjg?l%?%gﬁg that is (iwnsi de
of the tank medweBfcal &ibafid hideast apattof each0d thesvend flowi lores dorabaovacute apgte 105
that is in between the inclined side walls 94 and in between the inclined
end wal | s 95l thersw#ral 8518 gures 10-12. The baffle structure 106 that is
posi ti oned above e - ; ] i tter
B hin tre fool' ght HeRarievASuRd ARAARE AR 10% }%Eéé‘ﬁ‘ihﬁé’@‘l‘fég’“{f t he
sunp 96, t heligtebpbsitipaslsiergtd hwall gbrtiohef gapadlobodys shown in figures 10 and
11. The baffle structure can include vertical_side V\v%l sections 107, 108
and vertical end W8 |Ayebiclend fpglgank apparajysfonpge an Vebiplesq ganprsing: 119
support inclined { : . i i : The
baffle structure %gﬂ?@(li(g &é&@’%&tﬂﬁ%ﬁﬁ@g¥ﬁaﬁggaeﬁ§] 0 hgﬁ%(gg %Hsﬂ%nﬁérldtlz

that can be #Rbleafigiltdbe poraiiasd, thatankabedyiedvitecupper dfddotvaf éddepostionsct ure 106
and to the tank body 86 at walls 87, 88 as_shown in fij (tgu,res 10-12. Openi ngs

114 can be provi déd afittingfos enshlingdvel do hpadded to e tpplddisher s 94, 95 to

wal I's 87, 88, 89, 90, .Th I i le air to
flow upwardly in t& nﬂﬂbetl)§§8§g?9%¢a%§?%gqefﬁ%§s@%§\f/‘ﬁoﬁg rﬁ%rﬂ{élhigﬂg%ol id
matter, debris, foreign matter, water or %be like falls downwardly in tank
body 86, passing through either opening i 3 or 105 until it reaches sunp
96. A fuel flowline 117 can be provided for adding fuel to or renoving
fuel fromtank 85 during operation. Al measurenents disclosed herein are
at standard tenperature and pressure, at sea |level on Earth, unless

i ndi cated otherwise. The followng is a list of parts and materials
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64 upper end portion 65 | ower end portion 66 sloped wall 67 sloped wall 68
baffle structure 69 funnel 70 funnel opening 7 1 vertical beam 72 verti cal
beam 73 weoth@alss¢veam 74 vertical beam 75 drain outl et PETAISA@sMHF210PeENI NQ
78 plug 79 sunmp 80 inclined trough 8 1 reference |ine 82 peripheral channel
83 air vent 84 arrow 85 fuel tank 86 tank body 87 side wall 88 side wall 89
end wall 90 end md)Iagnnp@Mh@kWGQeu@peﬁoendﬁmdhdnmmﬂ&@ylomer end portion 94
inclined side wall ﬁh Ilned end wa

97 i 98
Lorti ol ot atE) oo onGi R Plwab; Shmigr Al sl v L g on
101 drain ORLRiAE whid adJeﬁt noan%asdge A 3xRlndg ﬁ%%a Bwaml%ome%% hafd | €

structure 107 vertical wal secti on 108 vertical wal section 109 |ncI|ned
wal | secti orpomx@nmnxﬂtorhl&duppatbn(tmtwmnftbﬁaﬂkafoﬂye support 112 baffle

support 113 openin peni n ening 116 vept 117 ow line 118 end
oal ! section 16 ediThaTSeut A AR cIp OF SEH R e Hos
degrees angl tidRe& hefrab bt Q@ﬁ%ees angl e g 5-60,
preferably Sgaﬁ%@%l 145 degr ees al?td?HP% %Qfeglgr preferably around 30-45
degrees The for egot)n@hevrémdemhﬁmltanbappammmmﬂmyh@éinehmmeattuakm t he
scope nt |nvent|on |§ to be limted only by the follow ng clains. CLAIM5 1.
A marine vedetofyget flopepassages- apparatus, conprising: a) a marine vesse
hul I that containg;a

plural ity of vl | S aPosniRBCREbRF APl AhRDs sattitn R 80 Bow

cont ai ned, tpaesagankxthedyerhaxterigr wiglper and | ower end portions; b) a fitting
for enabllng fuel to be added to the tank interior; c) a fuel outlet for

enabl ing fuel to B& Ehg@mﬁgeadfqebmkmpqr@mkommm&)w erglpthesanhméy #he

| ower end portion,of u nk..bad e erior nta vent

ow | fne ¢ RS O5H Brisant pis op8Bl Loty e et by ARV Rosc ™ o
the upper engrparlitign of the tank body 2 The mari ne vessel and fuel tank

apparatus of claim lwherein there are a pair of vent flow |lines, each
positioned to vent33gaib@§elﬂ¢lomld ﬁ?@lta@k@pp@msp@lalmwwhemtméh@mkbbdﬂbas n one

Veseel "and LB e anal Reda 6o PR toasrige et Songl VAR

vent flow |iResal dgkuding a port vent flow line and a starboard vent flow
line. 4. The marine vessel and fuel tank apparatus of claim lwherein there
are at |east a paB#t. dhe seliicde andfuet taplvappanatys oiclaine3 @ whireinthetankbodghasThe
mari ne vessel and.fuel ar at.us, of. cl a| 1 wherein the tank bo has
T verti ol axveichasend BEstABRA P EGh At Falhoy PO e AR 1 o
angle with ten Merehifal a@Xi s. 6. The mari ne vessel and fuel tank apparatus
of claim2 wherein the tank body has a vertical axis and at |east a part of
each of the vent Bﬁoﬂihbrvdadehnd fnehtanh@ppzealangf@am I hwhéreinvibe tank dodphas. 7.
The marine vessel .and f ank apPar '}%}e hal m 3 wherein the tank body
has  verti datergel 845 apd ShlessLAgn D ﬁagﬁto YeREROB PATARES JERS 4 AHAATBES £ or m
an acute angl, WetRritdpaigrtical axis. 8. The marine vessel and fuel tank
apparatus of claim4 wherein the tank body has a vertical axis and at | east
a part of each of3a fihewelitlefahd¥wel tank appavatos aficlamASevizargiha vent flow passagr t i cal
axis. 9. The marine vessel_ and fuel ppar at us of cl ai n the
vent flow | iHBOSIHORSAdIet eaTk GXIFEQE W@I@éﬁ%@?ﬁqw pgrtion e ﬂe%nﬁ@ ge@ym 10. A
fuel tank a vessel s, conprising:a) a tank body
havi ng a pl Edr?gflﬁ% %IP? 8gf[hg?§§éva <" surr oundi ng an interior that enables
fuel to be cont ala‘Ved Alﬁ&ltamﬂtlcohxpﬁymgaw ng upper and | ower end portions; b)
a fitting for enabling fuel to be added to the tank interior; c) a fuel
outlet for enablidlg fdpkkpdyBayngamemteraral lrstuaﬁvt%gettaﬂklntwnéﬁrswam% sunp
at the | ower e) the interior containing
a plurality ﬁd %ﬁ%@?ﬁgf&\ﬁ ﬁ&ﬁf#ﬁgn ?%Ed\%ll?tgﬁﬂ?he exterior walls a vent

fl ow passage t hatb)ext ahetnk saip hayingi trowgh fabdhiaandling faeign niddteatothsodtlenn next
to the upper end portion of the tank body. 11. The marine_ vessel and fuel
tank apparatus ofScl a|th?tﬂ)kWHEtl@?‘%ﬁhlt%?dﬂéfah?}'é)fvféﬂ§e°flpwmﬂﬂ@§&§f§§elﬁélslﬂqdi oned
next to mul t\bzﬁl gecgf) %he exterior walls. 12. The marine vessel and fuel tank
appar at us of 4im 10 wherein there are at |east a pair of vent flow
passages. 13. Thed)nar ithetaulefin@ior ading sbdffle aflcnapdatiatiudesshulprbatilt@valther ei n
there is a fl ow passage next to every exterior wall. 14. The mari ne vessel
and fuel tank apparatus of claim 10 wherigg-n the tank body has a verti cal
axis and at | east one of the vent flow passages forns an acute angle with
the vertical axis. 15. The marinevessel and fuel tank apparatus of claim
liwherein the tank body has a vertical axis and at |east a part of a vent
fl ow passage forns an acute angle with the vertical axis. 16. The marine
vessel and fuel tank appar at us of cl ai m 12 \/\herel n the tank body has a
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has a vertical axis and at |least a part of each of the vent flow passages
forms an acute angle with the vertical axis. 18. The nmari ne vessel and fuel
t ank appawetoe/558961 ai m 10 wherein a vent flow passage PsTS2005i0071881 next
each exterior and extends fromthe | ower portion of the tank body to the
upper wall portion of the tank body. 19. A vehicle and fuel tank apparatus,
conpri si ng: sadtiods, e dast nichattheloafilaivall sections ppiagtiscliaed;uel consuni ng engi ne
and a tank body having a plurality of walls n interior that

) \ urroundi ng
enabl es fuel to Is¢ coﬁh%b?f@ﬁ?@%@?éﬁ*ﬂlu‘%&9bﬁélﬁ%’élehﬁfé}ed Nd 2BRETV R
portions; b)_a fltl. f.Qr g fuel to be added to the tank interior;
c) a fuel o??ﬂrgfhfeép&gﬁgﬂﬁlﬁ%wédesf to be discharged fromthe tank interior;
d) a sunp at the f} ower, ighilvéadydndon of the fuel tank body; e) the interior
containing a vent flow line that extends froma position above the sunp to
a position next 2 the digghargedlow linsrthptahispensasiaclifegmy thedark integior-The f yel
tank apparatus of,.claim.1 erein.there are a pair of vent flow |lines,
each positioned t3§ ver{{nﬁb%?\é%’?ofncyﬁsf 2 | ower end portion of the tank body
in one of either ;3 porydiafk badphaik®apger dndtlopestid pottiohs iltbcdibpriseddfh  The
marine vessel and fuel tank apparatus of claim 19 wherein there are a pair
of said ventphirality dfiwedissectimisiaddl mgludippene arenerefiomhoftpmeand sifleavalk swehens: d
vent flow line. 42412 The matri.ne_ vessel and fuel tank apparatus of claim19
wher ei n t her'87gY I%afﬁéf‘e’é("bai r of said vent flow lines in the tank _
interior. 23. The,)marifehe$sa) hahsk 4 Wahp Walk ARPaFRUBePhnd! ai m 19 wherein
the tank body has’a vertical axis and at |east a part of the vent flow |line
forms an acute amyl e wibdffl¢ stenchee that etteradsibstweza thefippenand oweyesbrartiensd f uel
tank apparatus of claim?20 wherein the tank_body.has a vertical axis and at
| east a par totgietanchy %Fhﬁ%éﬁcwf%%‘#@ﬁﬂ%ﬂ?&'ﬁﬁl fnonioa by ‘Eteﬁlof?f‘fhe
vertical axi | L d&ftEng ¥ BlnnkPRith ARG bbPet Mat ChaH1ee 2 1
wherein the %%frﬁggﬂggﬁégﬁr?a\%er%{ﬁ%gﬁ axl s éand ngt | east a part ofa each of the
vent flow | ifesbétorcen the tacild @terioghmd thetsmphe vertical axis. 26. The narine
vessel and fuel tank apparatus of claim 22 wherein the tankbody has a
vertical axis and%t |adeq tankee@mPingach of the vent flow |ines form an
acute angle with the vertigal i Tmel N8 phBERe! 2 3PVl wank
apparatus of cl aith 19 %aéjr(éf&gy?%{élﬁge‘%ﬁeﬁ‘ owolq%%%g ?S pos?’t?gne%l t%ext to a
wal | porti onsedtiordshgcltding ableayt.on fop wall sletioh, et kast dnedlottbankalhpgrsiontnd af or
use on vehicles, conprising: a) a tank body having a plurality of tank -
out er wal | s lsast poribeitomy waH Seetto® i or t hat enables fuel to be contained, the
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of the fuel tank body; e) the interior containing a plurality of interior
wal | s that dwklionstowipopitiohaexste theissmpwilie battls stracturehayingshlcasigae baffle towt ends
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wherein there aregyventwhéew heIafBeR P ositinuonedallesttuctude Mk Wdisallewsoffloshe
exterior walls. 30. The vehicle and fuel tank apparatus of claim28 wherein

there are atthfaugbthebaffle bubfor therhaffie Bawpasls lovgbetweg thedpp ef thedaffls yel
tank apparatus of claim 28 wherein .there is a fl ow passage next to every
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exterior wal tank apparatus of claim 28 wherein

the tank body hasgya Vvejtadnkabkniukiet RRenling 8akh tORAt Boni the tankhtefibgehd
passages fornms an acute angle with the vertical axis. 33. The vehicle and

fuel tank apparatfs ofafBowiine 80 distlearging fuehfomdhkiapbinerivasheflow inghaing i s
and at | east angeart of a VFrnt J_ll ow 1?assage forms an acute angle with the
vertical axi¥ M SPapRE aYBRIOPENS Y™ ¥uel tank apparatus of clai m 30 wherein

the tank body hasyq verhid ¢dicl@d Sru@ishiapph@ASof slaRil whefeirt@ert ¢ muliply ent
fl ow passages forns an acute angle with Fhe vertical axis. 35. The vehicle

and fuel tankaffippailets.us of claim 31 wherein the tank body has a vertica
axi s and at | east p of each aof "'the vent flow.pass s fornms an acute
angle with the ve?ﬁica %WW?#“@@?aﬁﬁ@“@Shﬁﬁi wogd %?ﬁﬁink appar at us of
claim 28 wherein a vent flow passage is positioned next each exterior and
extends fromthe |l ower portion of the tank body to the upper wall portion
of the tank body. 37. A fuel tank conpripgng: a) a tankbody having an outer
wal | surrounding a tank interior for containing fuel and a | ower end
portion with a sunp and an outlet; b) the tank sunp having a trough for
channeling foreign matter to the outlet; c¢) the tank wall including
aplurality of wall sections including some inclined wall sections; d) the
tank interior having abaffle structure that includes nultiple baffle
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