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APPI CATI ONS This application clainms the benefit of U S. Provisional

Appl i cat iwo oBlo064260/ 304, 252, filed July 10, 2001, and U. SpcPruso2/gi7onal
Application Serial No. 60/361,936, filed March 6, 2002. The entire

teachi ngs of these two applications are incorporated herein by reference.
BACKGROUND COF THE | NVENTI ON Many new drugs are_jpow avail able to be used by
oncologists in treating patients with cancer. Oten, tunors are nore
responsive to treatnent when anti- cancer dr ugs are adm nistered in

conbi nation to the patient thagsaWgeilENeERe g € admi ni stered

i ndividually and sequentially. One advantage o ? th| S approach'i s that the
anti-cancer agents often act synergistically because the tunors cells are
attacked si mul tMﬁWARPMH@eTSts having nul tiple nodes of action. Thus,
it i& often ossible e i u r.size by
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Doed to treat t RGBT Y GPouut i it Afbeos B wat i re

chenot herapy i sidchabraitersirabe efererggent s general |y have severe side
effects, even when adm nistered individually. For exanple, the well known
anti-cancer agent taxol causes neutroperia, neuropathy, nucositis, anem a,

t hronbocyt openi BAGKGRGUNDIOR THE BIVENeOANd nausea. Unfortunately, the
toxicity of anti-cancer agents is generally additive when the drugs are

admi ni stered in conmbMagY P%dmﬂ%arreé‘gﬁla’t’aﬂa@ért‘%‘éﬁWe@?bégco@%lsﬁﬁ’f‘m%ﬂcer dr ugs

are generally patenGOW QA8Gr. THS), GAHER @@ﬁho;e% Gnﬁ&&@h%itfn@ﬁttvﬁleﬁfanﬁ hose
anti-cancer drugs that are adm ni stered si mul taneous y can place severe

linmitations on FHECHlgHare sdsanisierpdin eqmpirnsion dilie paiicadhiyl Waanitemsan®f t en, it
i s not possi bl eat@s WsQamRauGt Rlividisny &Qgﬁidggﬁa;llg%ﬁé‘a%@%ﬂ%e’%eto?t}ﬁ&h' eve the

desired synergistic effects. Therefore urg need for agents
whi ch can enhanérpredsd lajfesﬁthemﬂecanwegentstqﬁankqtmglewlsmelﬂ}tbee@sgﬂxe temers - cancer

R

it is often possible to achieve more rapid reductions in tumor size by administering

these drugs in combination. Another advantage of combination chemotherapy is that
tumors are more likely to be eradicated completely and are less likely to develop
resistance to the anti-cancer drugs being used to treat the patient.

One serious limitation of combination chemotherapy is that anti-cancer
agents generally have severe side effects, even when administered individually. For
example, the well known anti-cancer agent taxol causes neutroperia, neuropathy,
mucositis, anemia, thrombocytopenia, bradycardia, diarthea and nausea.
Unfortunately, the toxicity of anti-cancer agents is generally additive when the drugs
are administered in combination. As result, certain types of anti-cancer drugs are
generally not combined. The combined toxic side-effects of those anti-cancer drugs
that are administered simultaneously can place severe limitations on the quantities
that can be used in combination. Often, it is not possible to use enough of the

" combination therapy to achieve the desired synergistic effects. Therefore, there is an
urgent need for agents which can enhance the desirable tumor attacking properties of

anti-cancer agents without further increasing their undesirable side-effects.



It has now been found that certain bis[thio-hydrazide am de] conpounds
significantly enhance the anti-cancer activity of taxol. For exanple,
Conpound W0)o3/00@28 used in conbination with taxol (Paclitarerusom2tneat
tunors induced in nude mce fromthe hunman breast tunor cell |ine NDA-435.
The tunor volunme was about five fold |ess after 24 days of treatnent in

m ce which had been adm nistered 5 ng/ kg of taxol and 25 ng/ kg of Conpound
(1) than in m ceunM LRy BOTRRIIMVEReONadm ni stered 5 ng/ kg of taxol or in
m ce which had only been adm nistered 50 ng/kg of Conpound (1) (Exanple
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1. The structure of Compound (1) 1s shown below:
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Compound (1)
It has also been found that these bis[thio-hydrazide amide] compounds have minimal
toxic side effects. For example, the mice treated with taxol and Compound (1)
showed little if any weight loss over the treatment period (see Figure 2). Based on
these results, novel compounds which enhance the anti-cancer activity of taxol,
pharmaceutical compositions comprising these compounds and methods of treating a
subject with cancer are disclosed herein.
One embodiment of the present invention is a compound represented by the

Structural Formula (I)

Y\)k)k Y

{D.

Y is a covalent bond, a phenylene group or a substituted or unsubstituted
straight chained hydrocarby! group. In addition, Y, taken together with both >C=Z
groups to which it is bonded, is a substituted or unsubstituted aromatic group.
Preferably, Y is a covalent bond or -C(R7Rg)-.

R, is an aliphatic group, a substituted aliphatic group, a non-aromatic
heterocyclic group, or a substituted non-aromatic heterocyclic group.



(I). Y is a covalent bond, a phenylene group or a substituted or
unsubstituted straight chained hydrocarbyl group. In addition, Y, taken

t oget her wibtob/olxaeh >C=Z groups to which it is bonded, isPaTaisbz2i7auted or
unsubstituted aromatic group. Preferabl Yz Y is a coval ent bond or
-C(R7R8)-. Rl is an aliphatic group, a substituted aliphatic group, a
non-aromatic heterocyclic group, or a substituted non-aronmatic

het erocyclic group. WO 03/006428 PCT/ US02/21714 -3 R2-R4 are independently
-H, an aliphatic grotpRgendspedenitel. an 4ljphetici soups o ybstituted nliphatic gran.i c

het erocyclic grongn- aramaﬂ&asambwcﬁagﬂa@@a@ﬁmaﬁédqloat%&fﬁaﬁwef& CHe QH: ﬁatnhear yl
roup or a .subs r aken

gar bgn and ni t%lkfg% pa?raa %h%tgutﬁ%gzll"gwpéor ]raéld%ﬁ ?ggh’ﬂ‘?‘ﬁﬁ%c%w R4 taken
together with %W@l%%CBGWH&ﬁ@WhlcbﬂW@W@mman%onmla@ﬂn&m@gﬁheb(mﬂied form
a non-aromatic thbeirBdSIDﬁwCrh!r&geh Iaﬁﬁas@@wﬁnﬁle&xrefué%@& FRmArhoaLRIRLEC ring.

R5- R6 are inde a substituted aliphatic
group, an aryPﬁeg?rgpmgm%omo lgl 2%3%1? 1“ . R7 and R8 are each

i ndependent |y -H, arRsakd %fhaldmenéwﬂs’uﬁsan aliphatig gedupphsubisiituted aliphptic gouR7 is - H
and R8 is a substdrflyi&sh @ subtdhst drfiukqg. aryl group, or, R7 and R8, taken

th C2- tituted or un tit Iene Zis =0
E)(r)ggs. eIr n SLZ Zspectcféaﬂkf 3A 'F&eléé%f’%e??‘ﬁéé ﬁ%ﬁ%&ﬂﬁﬁpq&gf)%ﬂ% ad&pggfcr uct ur al
Formula (1) ar@ownper BoishH@nd REB axukstitut¢poramertatifuted mot gloop foryRetamiRy, when: Y

is -C(R7R8) - R&alce@ﬁ@geﬁ{br Qﬂ%@a boidy Bbamutd ARdsdBentid afi§lefd fronfl Anot her
enbodi nent of the p;zg ent| on is a pharmaceutiCal ~conposition

conprising a pharm |Cél7y acceptable carrier or diluent and a conpound
represented by Strudn anaillSpﬁtﬁ,rlhTLﬂné R( fir) the Porefemd dpyssedteebypStarciuead Eatrindal

conposition co rdr@ﬁ&baﬂl@lftstaik V@r IR e LRI AGhAS whiley GO R, Vet
an(r)r}t)her enbodi g\?ggﬁof t ggﬁ:%venﬁ is a }?TL}[NhOd of @ta%eﬁ |ﬁg a
c

subj ect with can [afe dm nistering to the subject an
ef fective anount ofAmﬂwobmbcrdnaelﬂaﬁdnlepwﬁaitmg/ezammmplmhhmumab amount of a

conmpound repr Q}%ﬂl@bﬁﬁ'orﬁ)bn@rfshﬁ%ta%E%nag&rtlgﬂiy%c&eb)able-EQFr‘lefi blstﬁiuglﬁ%gd % onpounds
| ncrease the antOl 0] Ca%rf?r Eed\g §§¥rgc ahﬂm ZB e%ra%l , the armaceutlcerlll addition,
t hese conpounds®ARVE CYRRTed 08 soiThctuatormuiad by B y, the p
composition comprises an effective concentration of the compound.
Yet another embodiment of the present invention is a method of treating a
subject with cancer. The method comprises administering to the subject an effective
amount of taxol or a taxol analog and an effective amount of a compound
represented by Structural Formula ().
The disclosed compounds increase the anti-cancer activity of taxol and taxol
analogs. In addition, these compounds have minimal toxic side-effects.
Consequently, it is possible to increase the effectiveness of taxol and analogs thereof
when used in combination with the disclosed compounds, even when approaching
the highest tolerated doses of taxol. Thus, it is expected that combination therapy
with the compounds of the present invention will provide improved clinical
outcomes for patients with cancers that are being treated with taxol. By co-
administering the disclosed compounds with taxol, it is also possible to achieve the
same therapeutic effectiveness previously achieved with higher doses of taxol,
thereby reducing the side-effects and improving the quality of life for the patient.



Consequently, it is possible to increase the effectiveness of taxol and
anal ogs thereof when used in conbination with the disclosed conpounds,
even wherwapphoaehi ng the highest tolerated doses of tax®@CI/UBhugi714t is
expected that conbination therapy wth the conmpounds of the present
invention wll provide inproved clinical outconmes for patients with
cancers that are being treated with taxol By co- adm nistering the

di scl osed conpogpeis: wesbriFpteN.of tri Wwik@ossi bl e to achieve the sane
therapeutic effectiveness previously a ieved with higher doses of taxol,

t her eby reduci ng t heFigueel e figeaph sharing therpyasage tgmortvelumedh intiljiliefs dverf e f or t he
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Figure 1 is a grap eaveraetu
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thange over time n HER52 5 Badh et BhyRHet Bt} v dumde( 1) (25
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Pacl i taxel (15 / > S
gener at ed from({m Mmﬁp&mdm@%@ﬁg)%a%d%%ﬂ%hw%%@gﬂ wmﬁgﬁr elr3 | s the

reast tuno I ne
structure of taXyle tfeﬁ%?r}?rtt&’%‘is)genﬁtﬁc{ﬁ‘é“ ﬂ‘elhé‘m?ﬁéregﬁtr“ﬁ’&‘tf&iﬂéh Dtoer e
(Docet axol)  Fi gur ed'igue35 isthestewtie ¢fiiexob (Maciittxelle of a taxol anal og. Figure
26 is the structure g r@4psqhyg§ﬁfcm§@6m£,go§ér@@)0@etg%)ol anal og group pendent

fromthe polymer ba one ter of the three
nononer units shown. E%ﬁ 5%% 51‘31‘?‘590& KN%’EI\I‘I’I ON The present
invention is direct @gm@Z@Bmdsrero&prpelsrmﬂt@nhmlymghnml attallg grdapr nul a (1)

and the use thef 888t aSmt@&Hl L agahcer. In
aspect, Yis ae%ovgten?ﬁﬁgﬁéyﬁ%a%%iﬁg eltlggﬁetrrllgtfggét}ltotf%te strai ght

chai ned hydr o8V g™ Pn addition, Y, taken together with both >C=Z
groups to which it is bonded, is a substitut ed or unsubstituted aromatic

group (pref er ahbyTAR BIPWBEERIPTIONTE PHE IS(RNTRIN) : and RL is an aliphatic
group or a substituted aliphatic group, R2- R4 are independently -H an

aliphatic group, a JiiB sresen frvantiopiipwiEseied iqgosmeundseniespnted by Stmstisel a
substituted aryordhRYD an@fheBse ABLof33 tdxBKEMak-28h B trethiltht JrgEaTPON and

aspect, Y is a covalent bond or a substituted or unsubstituted straight chained
hydrocarbyl group. In addition, Y, taken together with both >C=Z groups to which it
is bonded, is a substituted or unsubstituted aromatic group (preferably, a covalent
bond or -C(R7Rg)-); and R; is an aliphatic group or a substituted aliphatic group, Ro-
R4 are independently -H, an aliphatic group, a substituted aliphatic group, an aryl
group or a substituted aryl group, or R; and R3 taken together with the carbon and
nitrogen atoms to which they are bonded, and/or R; and Ry taken together with the
carbon and nitrogen atoms to which they are bonded, form a non-aromatic
heterocyclic ring optionally fused to an aromatic ring. The remainder of the
variables in Structural Formula (I) are as described above.

In a first preferred embodiment, Y in Structural Formula (I), taken together
with both >C=Z groups to which it is bonded, is a substituted or unsubstituted
arylene group and the compound is represented by Structural Formula (II):



nitrogen atons

to which they are bonded, and/or R2 and R4 taken together

with the carbon and nitrogen atons to which they are bonded, forma
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ribed Ln Structural
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unsubstituted. In a

NN\NAIT A Ri ng i s substiftuted
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In a second preferred embodiment, Y in Structural Formula (1) is a covalent

Ring A is substituted or unsubstituted.

bond or a substituted or unsubstituted straight chained hydrocarbyl group. R7 and Rg
are as described for Structural Formula (I). Preferably, Y is a covalent bond, -
C(R7Rs)-, -(CH,CHy)-, trans-(CH=CH)-, cis-(CH=CH)-, -(CC)- or a 1,4-phenylene

group. Even more preferably, Y is a covalent bond or -C(R7Rg)-.

In a third preferred embodiment, Y in Structural Formula (I) is a covalent
bond or -C(R7Rg)- and the compound of the present invention is represented by
Structural Formula (III):

Ts 0 o) T4
R N ///H\\\ ///“\\\ N Ro
e
S Rs  Rg S
(I1I0).
R;-Rg are as described for Structural Formula (I). Y’ is a covalent bond or -C(R7Rg)-
. Preferably, Ry and Rg are both methyl; R; and Rg, taken together, are propylene or

butylene; or Ry is -H and Ry is lower alkyl (preferably methyl),( thienyl, phenyl or
benzyl.

ferably, Yis a

N



Preferably, R7 and R8 are both nethyl; R7 and R8, taken together, are
propyl ene or butylene; or R7 is -Hand R8 is |ower alkyl (preferably

met hyl ), wbioatgd428 phenyl or benzyl. WO 03/006428 PCT/ USOPCZARLA21746 | n one
exanpl e of a conpound represented by Strugtural Formula (l111), at |east
one of R1-R2 is a substituted aliphatic group, an unsubstituted aliphatic
group, a substituted non-aromatic heterocyclic group or an unsubstituted
non-aromat i ¢ het or a6yl banlUA coR Sl gabknEhy SRR Ry ] fagot her
exanpl e of a conpound_ represented by Structural” Fornul a \ll), at | east
one of RI-R2 isongef Birfalksst subsitteer diphpticcerown, pphrsubsitiedoaliphatiy ssaipse i t ut ed
cyclic aliphat 'ﬁbﬁfﬁ%noﬁr§M%HeE&5§gi%5@ ahh uﬁ%kﬁl‘ﬁ@? Rbn-aBh@R¢ hed

al i phatic group, a substituted non-aromati'c hetereocyclic group, or an
unsubsti tut ed ristrenyelitegrper. ReaferldpRschd ase gt lipn ahethertesseple wba eomapphés, R3

and R4 are pr e rr nbodi ment .. R5- in
Structural For ?Eﬁg&ﬂeﬁ Ib?%yr%&{aw&éﬁgm@éat@%a%%ﬁ o g ﬂll';iz é) %ruél%ug Fﬁl%t&éfﬁlc 1
Structural For mlibbaticigroup( a duwbstitBteOcBliRaliphale- giduiR2: subbtitutdd staight datded & S

(V). RI-R4 in ructyral. Fornmul a.(]. are as described.in Structural
Formila (1). ORHET s GO Bl B PSR e BRI & of a
conpound r epr esmntiatiulzy nShatetiatic Abteteosyalié golp. W) thefdwoaReies, RS endmf die a
substituted or u‘%sugétitu ed aliphatic group, preferably both a
substituted or RSB Wt ed | ower al kyl group and nmore preferably both a

methyl group or et lyh moWheefefad afisbdRderit, Rty it Gtriidtadal Fmial (A1) @k are bot h
a substituted or ,  unsubstituted aliphatic group, then: 1) R and R2 are
preferably bot ﬁngt}?lfﬂglpPWlﬁ’tI%Epr?ﬁem?iﬁ@uﬁ?%‘PW%F%ﬂ“‘% {¥hatic group (preferably

a substituted or unsubstitutedral kyl group agpd nore gyeferably a C3-C8

substituted or unsubstituted cyclic alfj phaticllgroup sich as a substituted
or unsubstituted cycl gpropyl oup) ; 2) Rijlis prefgrably @ substituted
or unsubstituted aliphaty up~{ fe tg(l a Rsﬂ’t or* unsubst it ut ed
H H
S S

Iv).

R;-R4 in Structural Formula (IV) are as described in Structural Formula D.Y”isa
covalent bond or -CH;-.

In a first example of a compound represented by Structural Formula (IV), R3
and R4 are both a substituted or unsubstituted aliphatic group, preferably both a
substituted or unsubstituted lower alkyl group and more preferably both a methyl
group or ethyl. When Rz and R4 in Structural Formula (IV) are both a substituted or
unsubstituted aliphatic group, then: 1) R; and R, are preferably both a substituted or
unsubstituted aliphatic group (preferably a substituted or unsubstituted alkyl group
and more preferably a C3-C8 substituted or unsubstituted cyclic aliphatic group such
as a substituted or unsubstituted cyclopropyl group); or 2) R is preferably a
substituted or unsubstituted aliphatic group (preferably a substituted or unsubstituted
cyclic aliphatic group); and Ry is preferably: 1) a substituted or unsubstituted aryl
group (e.g., a substituted or unsubstituted heteroaryl group or a substituted or
unsubstituted phenyl group; or ii) an substituted or unsubstituted aliphatic group
(preferably a substituted or unsubstituted C3-C8 cyclic aliphatic group).



cyclic aliphatic group); and R2 is preferably: i) a substituted or
unsubstituted aryl group (e.g., a substituted or unsubstituted heteroaryl
group or WwWOggledseg ut ed or unsubstituted phenyl group; or PCrjusan21714
substituted or unsubstituted aliphatic grgup (preferably a substituted or
unsubstituted C3-C8 cyclic aliphatic group). W 03/006428 PCT/ US02/ 21714
-7 In a second exanple of a conpound represented by Structural Formul a

(1V), R3 and R4 ar enhabdona csansié bﬂ o@ﬁd 1P sttt bl SheduREt SHoR éw) group.
When R3 and R4 in Structural _Fornu are both a substituted or

unsubst it ut ed hBt @A b} b eypstituted) Qh"mSE‘?S“R‘iedalﬁ’EFrWY SFWrpiareRadidRpot h a
substituted or rsMb&id FetnRth @v; a@e&m sgtss%@ed &aﬁﬁﬁaa&%& Het@rosygbid uted or

unsubstituted al kyl rou ;o or Rl is preferably a substituted or
unsubstituted abfPpHA wgp{eﬁﬁr@ﬁsebcélba substityigd ot unsubs@alt@ialmh@mg@wm ut ed
C3-C8 cyclic alppighis QE&H{& d R suBiniSq R | ¥ SRl it uted or
unsubstituted Ggry g?gup (e eg., ausubstl td(?e%{)%? ésteblrt utgg het er oar yl

group or a substpstified ooynsubstisiddsiiphatic gtbup Iﬁl&rn@?tabb'r&ﬂubstlﬂmd o1 upsubstituted
oot 1t ot od SRPR LI ahtho BBl 3hd R, ARGt A PLELARY Ry RRERILN ©F O

unsubsti tuted cyc I'C a i pha exa ound
represent ed by @yraretpueal, aléubsmllltﬂl o(r InNgupstiRBed hfmtoﬁgﬂ PO d]r(atshbsattmdmrt ituted

or unsubsti tut eg I p h .. substjtuted with at
| east one group o{&h ?dhrg‘ }H ° 1121? i %L{%gg%%d)op Ugsﬁt“%l ai‘ﬁ%“‘ﬁ&“i
Structural For n(lpfeéer(ﬂbly)a S&h‘setutudtdn uﬁ’sussﬁméd tyatiesliphatigrsuhst i t ut ed phenyl

, then: 1) Rl gnd R2 f b bot h bt t d
Cnoubst tut ed i | phalt A ghSaPReR? PR o ettt Tebtr Pyt ut e

al k?/l ar louphanohnmarepfoﬁ{ a%hlﬁbtﬁtyte@.oﬁgrsﬁ:ﬁutuﬁdgﬁbﬂﬂ gioaﬁl (ng eU;ﬂﬁ:H)h ddpult ed |
cyclic aliphatic, grou ch as a substjtuted or . ynsubstjtute copropy
group); or 2) F&‘bghmtﬁ‘ﬁ)gftgﬁta}ﬁs?%? Zenpther e gn alirh a%%*ﬂ@t%ﬁ% Eﬁa Ryfmat i c

group (pref er aldthcrd Wil (ngre%thbhrbﬁamateé sttuashiveielel ghe@i %r@tli@tﬂ'i&l gr.oup);
and R2 is preferabl i) substituted or unsubstituted group (e.qg.,

a substituted oY Rur’?§‘é|B@f"ietPEﬁf@Gblﬁ@?@raéali’s?we@r%GES“@Ftlt%G%%lﬁ’élﬁ qgj@l&d or
unsubstituted @hesyilyd wgamtefa for hﬁsllbs%ﬁltépﬁl%ﬁl it ddh 86l RibrepRSEABT la (st &gl

al i phatic group (prefera y a substituted or unhsubstituted Cyclic
al i phatic group SﬂmﬁeChOIf@@mhweefé&miméhﬂfaﬂag@@prpmhwelas@pﬁ@@ém ed by

Structural For rgﬁg‘ﬁ)sgl %Tlgﬂ’ g}n%nﬁg) g&@stl e gl}tr)ggdbgﬁjr% £§,0r unsubstituted

al i phatic group, pre era unsubstituted | ower
al kyl group, i rebubdhimtpdaligiBiCgrouy Cirofataklyla sgb&ti(tlped @mbsxbsmtuteédyq}wt h at | east

one | ower al kyl MRt ;ﬂ ; I n- pentyl,
cycl opropyl, arnglﬁa%%%Téu %Bdri op IpIP ]?Tgt EXFUbS %Sgg%l? S%f:ue%dlt Lﬁf °l1p
(e.g.,a substltuted or unsubstltuted heteroaryl group or a substituted or unsubstltuted

phenyl group; or ii) an substituted or unsubstituted aliphatic group (preferably a
substituted or unsubstituted cyclic aliphatic group).

In a fourth example of a compound represented by Structural Formula (IV),
R; and R; are both a substituted or unsubstituted aliphatic group, preferably both a
substituted or unsubstituted lower alkyl group, including a C3-C8 cycloalkyl group
substituted with at least one lower alkyl group (e.g., methyl, ethyl, n-propyl, 7z-bufyl,
n-pentyl, cyclopropyl, 1-methylcyclopropyl, 2-methylcyclopropyl, cyclobutyl,
cyclopentyl, or cyclohexyl). When R, and R; in Structural Formula (IV) are both an
aliphatic group or a substituted aliphatic group, then R; and R4 are preferably
both:1) a substituted or unsubstituted aryl group (e.g., a substituted or unsubstituted
heteroaryl group, a substituted or unsubstituted phenyl group, or a phenyl group with



cycl opentyl, or cyclohexyl). Wen R and R2 in Structural Forrmula (IV) are
both an aliphatic group or a substituted aliphatic group, then R3 and R4
are prefewalBypodieg h: 1) a substituted or unsubstituted arylcTgrSoup7f€.9., a
substituted or unsubstituted heteroaryl group, a substituted or
unsubstituted phenyl group, or a phenyl group with WO 03/006428

PCT/ US02/ 21714 -8 at | east one substituent other than an aliphatic group);
or 2) a substituted g %ﬁﬁ&%ﬁ&%ﬁq ha@rb 9504 R sREE aréb'y a
substituted or UnSUbSteIS?Ut ed al ky rl(i)up% ‘9‘2 r?l X exlate € a

co gp ?u tndt r gpr eswbﬁﬂ?é}d @Fhﬁ@tm@l (plﬁfﬂfablrji] msupstifyted R U@mﬁ?zadaﬂ@'l Qgtlﬁha
substituted or unsu i a
e T B
a conpound repr a padnskHgt yelioAliphdc graup, me otlut ed or
unsubstituted al 'Lﬁ{‘ﬁ’m{eﬁo ur?s%’sn%tedc o308 & FStlllt uted or insubstituted
aryl group. The 4 are ’'sp ecPTIrE OB E ﬁ%'%: f conmpounds represented by
Structural Formula I@Ia\é)xth alan@tecbflammpmmboéﬁﬁesmemw Striendal R3rmarid (IR4, Rar e bot h
- Go- phonyl | RE 4GP R Qmiafied b P i kored HRTHREA T 0. bot h pheny! :
Rl and R2 are bakdbstigpdesepioag. by the N Y follomﬁng structural formula: O
, and R3 and R4 ar bot henyl ; and R2 are both butyl , and and R4
are both phenyl ; rfall?fp@n%ﬁ% %51% eﬁarﬁé?ﬁfgf|com%mémfpﬁa%q®ymﬁ fR);ienyl

Rz and R2 are bp&rhmrﬁqlwm ancﬁmé?hré?@otﬁlﬂﬂthgi‘laﬂﬁ mw al?eua,ytf;b dyl-phdpl; &pd R2 are
bot h cycl ohexyl, and and R4 are both phenyl; and R2 are oth met hyl ,

and R3 and R4 dﬁéﬁﬂ%@b%ﬁ%@ﬁ%ﬁﬁﬁ@#ﬁ@ Rezpre bgthp- 39@@¥b§ﬂﬁ@ﬁ&@ﬁ@° and R3

and R4 are bot h.cjy,ScdicinhQr RPRARY bre tE4 153 li'R bitvkpred2te@BH 122 are
both methyl, and R COSET RPh R o bﬂl?tér)l/ﬁ, Ry sk B bgrodheA DY of hyl, and

R3 and R4 are both nethyl; R and P& h t butyl, and R3 and R4 are
both nethyl; R and R2 are both cycl and R3 and R4 are both nethyl;
Rl and R2 are both cycl opropyl, and |; RI and R2
are both 1- nethylcycl opropyl, and R3 >~ R and R2 are
both 2- nethyl cycl opropyl, and R3 and R ;, R and R2 are
bot h 1- phenyl cycl opropyl and R3 and R4 are botjh nmethyl; Rl and R2 are

bot h 2- phenyl c cI oprogLl and R3 and R4 are bo methyl; Rl and R2 are
bot h cycl obut yI ¥ ollowing s ctiral formula: ,and Rj

and Ry are both phenyl; R; and R; are both n-butyl, and Rj and Ry are both phenyl;
R; and R; are both n-pentyl, R; and Ry are both phenyl; R; and R; are both methyl,
and R3 and Ry are both 2-pyridyl; R and R; are both cyclohexyl, and R and R4 are
both phenyl; R; and R; are both methyl, and R3 and Ry are both 2-ethylphenyl; R,
and R, are both methyl, and R3 and Ry are both 2,6-dichlorophenyl; R;-R4 are all
methyl; R; and R; are both methyl, and R3 and R4 are both #-butyl; R; and R; are
both ethyl, and R; and Ry are both methyl; R; and R, are both #-butyl, and R3 and R4
are both methyl; R; and R; are both cyclopropyl, and R3 and R4 are both methyl; R;
and R; are both cyclopropyl, and R3 and R4 are both ethyl; R; and R; are both 1-

methylcyclopropyl, and R; and R4 are both methyl; R; and R; are both 2-
methylcyclopropyl, and R; and R4 are both methyl; R; and R, are both 1-
phenylcyclopropyl, and Rj and Ry are both methyl; R; and R; are both 2-
phenylcyclopropyl, and Rj and R4 are both methyl; R; and R; are both cyclobutyl,
and R; and R4 are both methyl; R| and R; are both cyclopentyl, and R3 and R4 are
both methyl; R, is cyclopropyl, Rz is phenyl, and R3 and R4 are both methyl.



and R3 and R4 are both nethyl; R and R2 are both cyclopentyl, and R3 and
R4 are both nmethyl; R is cyclopropyl, R2 is phenyl, and R3 and R4 are
bot h met WD.03MB4@8/ 006428 PCT/ US02/ 21714 -9 In a fourth pcefuser/edi4
enbodi ment, Y in Structural Formula (1) i9.-C(R7R)- and R5 and R6 are both
-H Wien Y is a coval ent bond or -CR7R8- and R5 and R6 are both -H, the
conpound of the present invention is represented by Structural Formul a

(V): RBp Oi4 N/ INaFtlgu ﬂref\éfrga%n Mlméé{tli’ln%n%CMaIFglnu@?()lgz R$ are as

descri bed for Structural Fornu IS a cov or - CR7R8-.
R7 and R8 are t#d Baneé Roaredioflf ¢t dviten YPs efcevaddnt YondRr -GRMR sRdelkseandd 8% hre

and BB 15 | onel (AT CRrRna aapy i SRty RlESlen R Y S0 Sn Yoy ° 1

one exanpl e of @&)conpound represent ed by Structural Forrmula (V), R1 and R2
are both a | ower al kyl group Rl a substituted | ower al kyl group and R3 and
R4 are both an aryl group orja substituted gryl grOlr I n anot her exanpl e
of a conpound repregagnt ed bylStructufal Fornula (V)] RL and R2 are both
substituted or unsu it ut N&l\ip e gr and nd are both a

| ower al kyl group or a sjfbstitutid | owerY al kyl group; eferably, Rl and
R2 are both substituted o unsubstituted al kyl groups (jpore preferably
substituted or unsubstitused cyclic alkyl groups), R3 and R4 are both -H,
methyl or ethyl, R7is -Hand R8 is -Hor nethyl. In yet gnot her exanpl e
of a conpound represented by Structural Formula (V), Rl an¥ R2 are both

C3-C8 cyclic alkyk, @y aﬁdmﬁmtaya@dnt@af&&t@mkdmo@{dﬁ/dl Aad E@amsﬁ% i;eb .
ar e: 0}

bot h net hyl, ethyl or _thienyl (preferabl

methyl: 2)take¥ 98@%@% Ra prsRa 2m, eé?m%eﬁ%}ffeﬁesgmﬁfabéyliv@nq argpofid R8 i s

lover alkyl, thimpvk, aﬂahegrwken%geneﬂéw ;)ropﬂé}lexé%u 'axem gxam R Bf a

conpound represent ed b{r Structural Formila R2 are both a | ower
R’

al kyl group or ‘aveiast (Rrefewdly mekr), t@?W&PhWéﬂd?eaﬁé R3 and R4 are both
methyl, ethyl or phefyhe example of a compound represented by Structural Formula (V), Ry

and R; are both a lower alkyl group or a substituted lower alkyl group and R; and R4
are both an aryl group or a substituted aryl group. In another example of a
compound represented by Structural Formula (V), Ry and R; are both substituted or
unsubstituted aliphatic groups and Rs and R4 are both a lower alkyl group or a
substituted lower alkyl group; preferably, Ry and R; are both substituted or
unsubstituted alkyl groups (more preferably substituted or unsubstituted cyclic alkyl
groups), R3 and R4 are both -H, methyl or ethyl, Ry is -H and Rg is -H or methyl. In
yet another example of a compound represented by Structural Formula (V), R; and
R; are both C3-C8 cyclic alkyl or substituted C3-C8 cyclic alkyl and R; and Ry are
both methyl, ethyl, phenyl, or thienyl (preferably, R; and Ry are: 1) both methyl;
2)taken together, propylene or butylenes; or 3) Ry is —H and Rg is lower alkyl,
thienyl, phenyl or benzyl). In yet another example of a compound represented by
Structural Formula (V), R; and R; are both a lower alkyl group or a substituted lower
alkyl group and Rj3 and R4 are both methyl, ethyl or phenyl.

The following are specific examples of compounds represented by Structural
Formula (V): R; and R; are both cyclopropyl; R3 and R4 are both methyl; R; and Rg are
both -H; R; and R; are both cyclopropyl; R3 and Ry are both ethyl; R; and Ry are both -H;
R; and R; are both cyclopropyl; R3 and R4 are both methyl; R; is methyl; Rgis -H; R; and



The follow ng are specific exanples of conpounds represented by Structural
Formula (V): Rl and R2 are both cyclopropyl; R3 and R4 are both nethyl; R7
and R8 arwOoboodazs H, R1L and R2 are both cycl opropyl; R3 amdTR&z2E1HOt h
ethyl; R7 and R8 are both -H Rl and R2 g;le bot h cycl opropyl; R3 and R4
are both methyl; R7 is nethyl; R8 is - and WO 03/006428 PCT/ US02/ 21714
-10 R2 are both 1 -nmethylcycl opropyl; R3 and R4 are both nethyl; Y' is

bond; R and R2ja t - 0 ,R4. ar.e_bot.h et hyl ;
R7 and R8 are bot %rgbﬁ@qdﬁ}eéﬂﬁ‘}%p%&géc% %4%\! tPﬁqelthé'yd{ df)?%lg%{‘,a 28hd R4
are bot h net hyl botR7-mahytestcloptopah & R81 Rsre bith RéthyB Rd alRPR gare bbbt R and R,

1- met hyl cycl opr R4 ar ot net . R7.is.ethyl a R8s -H
RL and R2 are bd OTl"mFtﬁ%%%} r 5% Eﬁtbnﬁ Y&,@%’&F%Y%E&HS H]Ré is
n- pr gpylh andh :%ﬂl@zafd-botRl—rﬁHﬂ(jlldﬁﬁloﬁtfoﬁyleE ﬁd&afmidﬂyﬂn&ﬁﬁl Rpisepyl andRG iavH] R4
are bot h net hy

1- net hyl cycl opr%b?ﬂ g’ﬁﬁlﬁﬁﬁ'&) IBBrtoHylggh%d%“ ogh’ﬁetgglegggtngﬁ?wl a R

and R2 are bot hRgLrsnmmyérﬂmla@woqpymhﬁﬁydusprw fmlandmgre%mﬁet Jﬂ?tlt%nd Rg7 and
R8 are both -H RJE’&E% are both_2-met hyl cycl oprop R4 are both

Tt hyl s BT and 0 CAR IO Rt Al IFORE ARA PSR Rottih o g BB pHER: 23

and R4 are bot hdaretbyboth BY: randd Iglb@tht;% 1 t
1- phenyl cycl oprolg;}esa 0an I@ g?ae bot h ah%ﬁdo%;oﬁp%é%ag}?e&gﬁﬁs - RI

and R2 are bot hetB¥leRomdReare ‘R’Bh ahd rad By ase beth ﬁ-mqtb»ﬂwloprqwl RmandR: aa¢ botbot h
“H RIL and R2 af , ] d RS
an ak @th?@kb aft/R] KOG M R, R3d 5{?&% B4thaL b @E}%}O@P@%ﬁ%@ Bﬁﬂf’f@

are both-H R and are both cgg ohex
and R8 are bot hbﬁth-lmeﬁl’l &nandRs ae tboﬂmlwd%h@kythl-mnﬂnyblmom eszlOdl&:

phenyl ; R7 and ,RB,@m&s tfb d t
bot h met hyl ; R7 and RS @9 anh{ﬁs geﬁ?mﬁ%h%{d%ggar%ﬂgg{ R%lﬁ%/ ?F‘%g‘s - b
are bot h t - but yinethR7Rasil Rerabath Hﬁtﬁi amHRz & bathdycl®2ngi; &R ol matreﬂom}rxl R3 and
R4 are both phe 7 ape, b but
and R4 are bot hljﬂé(tkj ﬁf 3;8 alr%Sb H%R% ?He E{lﬂh ﬁgo}éeﬁﬁl Eetl?ﬂ}lf é@l’ and
R4 are bot h meRhand; Rglaﬁe tantic- PR& andstm both Icyclcmlexyanm R R Yot fhefylpRo@d ; R3
and R4 are bot ne In a fif referre
enbodi ment, Y |h% %}%t%’rlgl anagﬁz ﬁ‘iﬁRl% 3'[1%?51{' afm(d,&éﬁeé’ﬁfh mﬁ%’ﬂdﬁ %r@gl?c{"’ﬂ\/\hen
Y is a coval ent HmndncoRz arEbiZth metth® Rgaﬂdmmdbaﬁ -bh§1; Y, 88ER] are boiN EAL R Ofhdl S
represented by I?tare ![hyl:?h ancll I%; @V{)gth phengl %7 ancl Rgare boﬂl}I I{I 1|{\1| aﬁg R IslreﬁothN

t-butyl; R; and R4 are both methyl; R; and Rg are both -H; R, and R; are ethyl; R; and R,

are both methyl; R7 and Rgare both -H; R, and R; are both n-propyl; R; and R4 are both

methyl; R; and Rg are both -H;

In a fifth preferred embodiment, Y in Structural Formula (I) is a covalent
bond or -CH,-. When Y is a covalent bond or -CH,-, the compound of the present

invention is represented by Structural Formula (VI)'
Rs

Re S
VD).
R;-Rg in Structural Formula (VI) are as described for Structural Formula (I). Rs and

R are the same or different. Y” is a covalent bond or -CH,-.



|l SRS R6 S (VI) RI-R6 in Structural Formula (VI) are as described for
Structural Forrmula (1). R5 and R6 are the sanme or different. Y' is a
coval ent wornd/oed2s8 CH2-. WO 03/ 006428 PCT/ US02/ 21714 - 11 IpaTarsez/ewahpl e of
a conpound represented by Structural Fornul-a (M), R5 and R6 are both a
"l ower al kyl group (preferably nethyl) or a phenyl group. Wien R5 and R6
are both a | ower al kyl group or a phenyl group, then R and R2 are

preferably both | ov@rongkidplOse a%:HQ?Bﬁrfd%&Egeh@H\% Sﬁh&ﬁ}fhl_f%?ﬂulg%\fﬁ,nﬁs R4 are
preferably both phenyl or substituted phenyl ternatively, when R5 and

R6 are both a | ks &t Ryth a fovesu plkgheroup (preémply ek or Fpheayicrmm. ¥fhen Bot h a
I | kyl I are
ower al kyl gr opp 0rar@beik B $dvie: Hlkf]ggrv\g@v% :21 I?ﬂTLdW %rﬁu]%rtﬁgﬁﬁh ang llig‘ygxg&%flgﬂ;ly

both | ower al kyl or substituted tructura

(1)-(V1), Rl aneptiRiowgr elkylns sebstiteddowger ,alkseflandrm aR® Rapne praferably bbb phenye
substituted or ' ' ' r.differ IS
asubstituted or%ﬁ%ﬁ%ﬁ }!tjﬁue? gd‘il g%r?%ﬁggﬁg&égi%d gﬂég ﬂi‘ﬁ{h. aslgglgrsag \«Slzl%ﬁu B'ltgéd or
unsubstituted aphenylgrowpR; awhil a0y bddBa kmar fitylar@iptone ssatimtariowérfaflat ent .
Preferably, R nlg%lgg req hs b5 TBwe aﬂc?/loRB ?%%t%ﬁl are ;Be same. A

"strai ght chai n%ﬂ Viclt dcar%{i) re PSPV ALY L SHP IRV E R, i . e. | -(CHé) e
with one or nore (pref > iy | r opak !y e ced wit
a |inkage group. I;ﬁssﬁg@tmgls/lf%@gs Ffzge, ’e@mﬁggz%w%esg&géﬁglké%g}gg%)eﬁt 10),
preferabiy bet\%éléﬁlefm&ﬁﬂl%é%‘iﬁ@ OungPRF! é”bl?a%f’é’fo&m‘Sfdlff%?nté‘?-g-ﬁ&'lﬁi nkage
group” refers taubstinfierhatunarbatituigd elifhatidgroly andil,dcesibatitmed bylmsoigstituieda ' ud
strai ght chain f { I i e . qgr i ncl ude
2 kotone (- 00y ORRIBURYL, pud RARRLE oo IR p oo B PRl B4R
(-S-), or am neengmefand RaprsilisisAmRa i s” defined bel ow. A preferred

| i nkage group is - C(AR7dRA)jght chatmed BydiodRibybgrduRGs au slkyledd ghegh, s OVEH,) -pui t abl e

substitutents fo &l Al ERGEN0UR:) A DY LB BRIN e MR QUR @S { hose

whi ch do not substantially 1 nter ,erg W t fe rTeacti ons descri bed herein.
R7 and R8 are HB%FPER XdybRAsIHVE ETitesT ©&r balest kyndabeuioiO)iyefersblir byl gr oup.
An aliphatic grieupeend aad abauab ghd moeaidfadsbly bhoapc hetinikige gyab? ffdoR-ar omat i ¢
i e orunsa iR AR kel Ko SaL YhRG Rty el AR IR BRRLAT PR 0t ¢
group has from@‘air’@les&ﬁ%%gl?@m@&? BOHPSelHdS 2 lstaar &1CABI afleBemalkyrd about 10,
and a cyclic alphpid¢recether@u®), thioether (-S-), or amine [-N(R?)]-, wherein R® is defined

below. A preferred linkage group is -C(R7Rg)-, wherein R7 and Ry are defined above.
Suitable substitutents for an alkylene group and a hydrocarbaryl group are those
which do not substantially interfere with the reactions described herein. R; and Rg
are preferred substituents for an alkylene or hydrocarbyl group.

An aliphatic group is a straight chained, branched or cyclic non-aromatic
hydrocarbon which is completely saturated or which contains one or more units of
unsaturation. Typically, a straight chained or branched aliphatic group has from 1 to
about 20 carbon atoms, preferably from 1 to about 10, and a cyclic aliphatic group
has from 3 to about 10 carbon atoms, preferably from 3 to about 8. An aliphatic
group is preferably a straight chained or branched alkyl group, e.g, methyl, ethyl, n-
propyl, iso-propyl, n-butyl, sec-butyl, tert-butyl, pentyl, hexyl, pentyl or octyl, or a
cycloalkyl group with 3 to about 8 carbon atoms, e.g, cyclopropyl, clobutyl,
cyclopentyl, cyclohexyl, or cyclooctyl. A C1-C20 straight chained or branched alkyl
group or a C3-C8 cyclic alkyl group is also referred to as a “lower alkyl” group.

Aromatic groups include carbocyclic aromatic groups such as phenyl,
naphthyl, and anthracyl, and heteroaryl groups such as imidazolyl, thienyl, furanyl,



has from 3 to about 10 carbon atons, preferably from3 to about 8. An
aliphatic group is preferably a straight chained or branched al kyl group,
e. g, nethyb,03@0dags , n- propyl, iso-propyl, n-butyl, sec-beCcylusor/zTi4 butyl,
pentyl, hexyl, pentyl or octyl, or a cychpal kyl group with 3 to about 8
carbon atons, e.g, cyclopropyl, clobutyl, cyclopentyl, cyclohexyl, or
cycl ooctyl . A Cl - C20 straight chained or branched aIkyI group or a C3-C8

cyclic alkyl {s als referred t as _a."l ower royp. ;Aronmatic
groups i ncl ude }gyrgﬁldg% ¢ B SHadY ¢ aZOI EPSEO%@XWZ]%I %‘ ’ongzoiyj #ehyl, and
anthracyl, and W&ea®aryl groups such as imdazolyl, thienyl, furanyl, WO
03/ 006|428 PCT/ US02/ ZéLrBi;ﬁnc Je&pd%\ls(ohﬂd&hde yieNzal Uly?yq[hc @ﬁbﬁ@ﬂy{u’& BM&?&EQJ yl,

pyrroyl, pyrazip etrazo ronat i roups

al so i ncl ude fus% ?%O?%lc%DQW%H§F¥Eh?Fﬁﬁ“%9%$§2¥;éﬁ”“ﬁﬁf@ﬂm %Egrbocycllc
aromatic ring diietﬁﬁéQl’Elrw yExanimes ihaddudelpsaadtitienyb henzofuranyt, éndotyhepinohmtler oar yl
rings. -Exanpl espdnpéthiete l&@z%@iﬁbl%rﬁélnzmﬁkﬁﬁglgfc}&h@ﬂﬂﬁg mdcﬁ%w}h andlUi nol i nyl,
benzot hi azol e, Qqn(ﬁﬁxazole benzi m dazol e, qgui nol 1 ny i soqui nol i nyl and

i soi ndol yl . The*t'e "arylene" refers to an aryl group which is connected
to the remainder ofTheh@mrfﬁné@ﬂi’eefmtqmrﬂtghwp vijuehds conByctedty tief  exanpl e,

the structure okmainddn FRNBOYOLENS @oQRr bénds. W\@a;b&*esemﬁplz',sqpésttﬂuétuf‘efﬁf% for an

aryl ene group escri bed. bel for an aryl "group.” Non-aromatic

het erocyclic r?&g?ﬁgpgnﬁéﬁ“ﬁ#ﬁﬁﬁ??@“%grngygI|c rings which include one or
nore heteroatons such as nitrogen, oxygen,or sulfur i.n the ring. The ring
can be five, six, seven or eight-nmenbered,| Exanples include
tetrahydrofuranyl, tetrahyrothiophenyl, urphollno t hi onmor phol i no,
pyrrolidinyl, piperazinyl, piperidinyl nd thiazolidinyl. The terns

"l ower al koxy", "lower acyl", "(Ilower ) met hyl " and " (I ower

al kyl)thi onmethyl ™ nean to -O (|l ower alk 7 -C(O-(l ower alkyl), -CH2-O
(lower alkyl) and -CH2-S-(l ower alkyl), respectively. The terns
"substituted | ower alkoxy" and "substituted | ower acyl" nean

-O (substituted | ower alkyl) and -C(O - {Stbstituted | ower al kyl),
respectively. Suitable substituents on an aliphatic group, non-aromatic

heterocyclic grS%xHEhtuen@@t@?M{ & lef?crgr@ﬁ;yzlre gg%ﬂﬂfeggélpﬁ(f‘%&ln'a?ﬂgﬁﬂ})het eroaryl )

are those which %f subs antla1 y.interfere w,t of t he
di scl osed conpoun ds og- aé‘ﬁfﬂ%ﬂ‘f tefqr[@c 1cTings are non-aromatic carbocyclic rings which
include one or more heteroatoms such as nitrogen, oxygen or sulfur in the ring. The

ring can be five, six, seven or eight-membered. Examples include tetrahydrofuranyl,
tetrahyrothiophenyl, morpholino, thiomorpholino, pyrrolidinyl, piperazinyl,
piperidinyl, and thiazolidinyl.

The terms “lower alkoxy”, “lower acyl”, “(lower alkoxy)methyl” and
“(lower alkyl)thiomethyl” mean to -O-(lower alkyl), -C(O)-(lower alkyl), -CH,-O-
(lower alkyl) and -CH,-S-(lower alkyl), respectively. The terms “substituted lower
alkoxy” and “substituted lower acyl” mean -O-(substituted lower alkyl) and -C(O)-
(substituted lower alkyl), respectively.

Suitable substituents on an aliphatic group, non-aromatic heterocyclic group.
benzylic or aryl group (carbocyclic and heteroaryl) are those which do not
substantially interfere with the ability of the disclosed compounds to enhance the
anti-cancer activity of taxol and analogs thereof. A substituent substantially
interferes with the ability of a disclosed compound to enthance anti-cancer activity
when the enhancement is reduced by more than about 50% in a compound with the
substituent compared with a compound without the substituent. Examples of
suitable substituents indfude -OH, halogen (-Br, -Cl, -I and -F), -OR?, -O-COR?, -



anti-cancer activity of taxol and anal ogs thereof. A substituent
substantially interferes with the ability of a disclosed conmpound to
enhance awDio3pemeer activity when the enhancenent is redwecedsby2rms e t han
about 50%in a conmpound with the substi tkgent conpared with a conpound

W t hout the substituent. Exanples of suitable substituents in Jude -CH,

hal ogen (-Br, -CI -I and -F), -ORa, -OCORa, WD 03/006428 PCT/ US02/21714
-13 CORW -CN -S03H, -NH2, -NHRa, -N(RaRb), -COORa, -CHO, -
CONH2, - CONHRa, CQ@@VGNMB@% -CRPBEORQ:H. REREOREIR, RHBERDL: cooNH@m@aaH

- NHCON(RaR) , - NBOSENHZONTRROMRA(HRY NRERIRA R COR®, G

- C( =NH) - NHRa, W ?)N%E@) % Niq%ﬂ Bﬁ RRY b
NRc) - N( RaRb 2 RN RaRb)
- ﬁ(H- C(C?\ch§ NH2C N gﬁ% RN(%R&)-NHzNRmNKfQ NH) - NH2,

- NRd- O =NH) - NHRSHR?, INBENK RN AR, RﬁﬁlD(TNH Nj\lh*ﬂw -NH-C(RIBIH)
- NRd- NRc) - N apb N R 1 SC2NH2,
i SOZNﬁ(Ra, - sop %@@@ %NWM (%%b ~CR=CRaRb,
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to form acid a@dbgtﬂuﬁéu&akﬁ@mualéﬁa ma'a@frﬂ?e%&n &ﬁ'sﬁll%uﬁl'éﬁth as hydrochloric acid,

hosphoric acid, and t he
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of the compounds described hereln The compound of the present invention which
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possess a sufficiently acidic, a sufficiently basic, or both functional groups, and
accordingly can react with any of a number of inorganic bases, and inorganic and
organic acids, to form a salt. Acids commonly employed to form acid addition salts
are inorganic acids such as hydrochloric acid, hydrobromic acid, hydroiodic acid,
sulfuric acid, phosphoric acid, and the like, and organic acids such as p-
toluenesulfonic acid, methanesulfonic acid, oxalic acid, p-bromophenyl-sulfonic
acid, carbonic acid, succinic acid, citric acid, benzoic acid, acetic acid, and the like.
Examples of such salts include the sulfate, pyrosulfate, bisulfate, sulfite, bisulfite,
phosphate, monohydrogenphosphate, dihydrogenphosphate, metaphosphate,
pyrophosphate, chloride, bromide, iodide, acetate, propionate, decanoate, caprylate,
acrylate, formate, isobutyrate, caproate, heptanoate, propiolate, oxalate, malonate,
succinate, suberate, sebacate, fumarate, maleate, butyne-1,4-dioate, hexyne-1,6-
dioate, benzoate, chlorobenzoate, methylbenzoate, dinitrobenzoate,
hydroxybenzoate, methoxybenzoate, phthalate, sulfonate, xylenesulfonate,
phenylacetate, phenylpropionate, phenylbutyrate, citrate, lactate, gamma-



t ol uenesul foni c acid, nethanesul fonic acid, oxalic acid,

p- br onmophenyl -sul fonic acid, carbonic acid, succinic acid, citric acid,
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| i ke. Base addit.ion  salts hAac ude "t hose deri ved organi ¢ bases, such
as anmoni um or AICRFE B DGLKSI i ne earth netal hydroxides, carbonates,

bi car bonates, and tTegol| alkerefeBud tv ds &Baditanslfic b weﬁ-kpoxematm cgcdrilengsal t s of
this invention LRusadis) HekBiting %’d&&ﬁ%&ié’ M%ﬁo‘ﬁeMaﬁ?&Fﬁr@s Hf@aner%o%

anmoni um hydromg got assi m carb Taxo al so
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to arrest cell Sthdt'él V&l@@V&I’@%’ d\qumgﬁﬁgrﬁ%giﬁ%&&até Elf%%)!ahgﬁgle le'” es. ThUS
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decorate the t AEHEERETCERHORBLHIEEVIY M Fcalsodpparett l@z%qrwnﬁ%w PEal
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rings of a taxql.anal eg & a@ﬁ-ﬁé&a@ﬂfé%{m Eax?mﬁe@o&l i %%mgfo%%ﬂuc i ti ons,
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For clarity pur oses the
Formula (VI1):

t axane s elowin ruct ur al
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ONitrsee-

(VII).
Double bonds have been omitted from the cyclohexane rings in the taxane skeleton
represented by Structural Formula (VII). It is to be understood that the basic taxane
skeleton can include zero or one double bond in one or both cyclohexane rings, as
indicated in Figures 5-25 and Structural Formulas (VIII) and (IX) below. A number
of atoms have also omitted from Structural Formula (VII) to indicate sites in which
structural variation commonly occurs among taxol analogs. For example,
substitution on the taxane skeleton with simply an oxygen atom indicates that



HN 0% O O (VIl). Double bonds have been omtted fromthe cycl ohexane
rings in the taxane skeleton represented by Structural Formula (VIl). It
is to be wodaneiseHd t hat the basic taxane skel eton can i Rcrae2/2z819 or one
doubl e bond in one or both cycl ohexane ri.pggs, as indicated in Figures 5-25
and Structural Formulas (VI11) and (IX) below. A nunber of atons have al so
omtted fromStructural Fornmula (VII) to indicate sites in which

structural vari.ation. co nl.y occurs anong .t axol .anal ogs. For_ exanpl e,
substitution onYEREYH &% O&QF 8‘?‘%079%?%%6%}1%?‘\;5@??“&?37:%‘H’Oag’cf?ﬂq)ér?ﬂ at es

t hat WO 03/ 006428 IPGT bisariepsiopighat these 4ndartlex substitations on giekasaye sheletinher
oxygen-beari ng @Haghibt 4Rt witkol TheYablIRY RbnBinck BRI stabiliR mibbwbRlet O be
under st ood t hat th%se ,g@_\d tPer “t}u stitutl (aglﬁ}?gﬁ t he taxane skel eton can
al so be made wi PHBHP Sntge 8 BRI anel9e 't 5 FEIAR JIC8R & FRTFROSR

m crot ubul e f ovhrelt hasrthe talsigdaxot fkeletomramd whichgiroraoted dgiseinblydeficretiblles.ei n t o
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di sassenbly of oy crot%)@I e? Typically, the taxol anal ogs used herein are
represented by SFPRRCYARIOT WG mula (Vil1) or (1X): Rl2 ORl4 R13 ORIL O

R100\\ \ \\ ORL7 ORL5 OR1 R15 R16 'O (Vit1).|] RI12 ®&Rl14 R13 \R20
ORI1 OHO : R

‘\\\\\\Rzo

(IX).
Ro 1s a lower alkyl group, a substituted lower alkyl group, a phenyl group, a
substituted phenyl group, -SR |9, -NHR 9 or -OR .
R is a lower alkyl group, a substituted lower alkyl group, an aryl group or a

substituted aryl group.



R10 N O~~~~",, H = OR17 OR15 OR21 R15 >-R16 O(IX). R Ois a |lower alkyl
group, a substituted |ower alkyl group, a phenyl group, a substituted
phenyl grwom3/0edEB89, -NHR19 or -OR19. Rl | is a | ower al kpCTgrsoupi714
substituted | ower al kyl group, an aryl gt@up or a substituted aryl group.
WO 03/ 006428 PCT/ US02/ 21714 -16 R12 is -H -OH, |ower alkyl, substituted
| oner al kyl, |ower al koxy, substituted |ower al koxy, -OC(O- (Il ower

| kyl), -OC(O)- titut |.ower al kyl)
S >(/:H)z-O(I 5%3 gISlI: '3 I ‘gigﬂféc’w%a“‘y% 1@F®W‘%§?ﬁ‘>’%8§*@f@?"%th R14,
-CH2-. R14 is -gubstitge lommékom Ko YQ)-d vy HOoUge))-(aulbktjthifed Ieswebstkyl,ut ed
| ower al koxy, o%lﬁgg?; l)tst deméra akiyl ), - O CH2-O P(O (OH) 2,

-0 CH2- O (| ower | ower taken together with
R20, a doubl e bond 3o96efak ?Fethqf&mﬁgﬁ‘var%a substituted | ower

al kyl , al koxynet hyl Ris aI-Ht mﬁbdm'ehyalkoxy,GQ(GZX)%-(I@Wavﬂryl)abdbyﬂiﬁxted lower
- O( O) Q( subst i ik d—d Q{’@[(s@&sﬁﬁd{ehdower%ﬁ))-%ﬁ @W‘{b)(@l—ﬁ%l ). GHZ ~(lower

O - NH( subst i hen stl ute phenyl .
R%(I)S -H,(Sluoale kyi)(:yg @mﬁélﬂ F{%@)‘Po ‘?nt‘é erwllt{%\%éﬂr a goyblg bond st i t ut ed,
| ower al kyl, (| oweRatlkdowydrmet] hpiveroaiky(,|sobutituteal 1boyér)aiidyi, mﬁtekjnyéthlew -H -CH3
or, taken i ogetaioteld, ?%é(ﬁ@l%?aﬁﬂ? hee@)6 b%&tém&‘ﬁé}cﬁ}i)hgand RI18 are

bonded. B 11 ve e O IBIEE e A Bl B g bt aBhenyl group, &
substituted phenyl gueispherdRR0r substibdpheaylhal ogen. R21 is -H, |ower alkyl,
substituted | ower alﬁgy{s,_Hl 19W|S;1rac des t\e}?ll'%rr h%tl raikg}"@ﬁbgﬁ@% 8@gﬂef er abI Y,
122|e| \é\%l atF)ellgsu Isa [iwef 55{(@%%5}(@% OWe@ll@QﬁHWt @ﬁz -S- CH(CH3)3, -S

Rys -H, -CHj or, taken together with R 7 and the carbon atoms to which R;7

and Ryg are bonded, a five or six membered a non-aromatic heterocyclic ring.

Ry is a lower alkyl group, a substituted lower alkyl group, a phenyl group, a
substituted phenyl group.

Rypis -H or a halogen.

Ry is -H, lower alkyl, substituted lower alkyl, lower acyl or substituted
lower acyl.

Preferably, the variables in Structural Formulas (VIII) and (IX) are defined
as follows: Ry is phenyl, fert-butoxy, -S-CH,-CH-(CHs),, -S-CH(CHj)s, -S-
(CH3)3CHj, -O-CH(CHj3)3, -NH-CH(CHjs)s, -CH=C(CHj3), or para-chlorophenyl;
Ry is phenyl, (CH3)CHCHj,-, -2-furanyl, cyclopropyl or para-toluyl; Ry, is -H, -
OH, CH3CO- or -(CHz);-N-morpholino; R;3 is methyl, or, R;3 and R4, taken
together, are -CH,-;

R14 is -H, -CstCH3 or -CHz-O-P(O)(OH)z; R15 is CH3CO~;

Rys is phenyl; R;7 -H, or, R;7 and Ry, taken together, are -O-CO-O-;

Ry is -H; Ry is -H or -F; and Ry, is -H, -C(0)-CHBr-(CH,)3-CHs or
-C(0)-(CHaz)14-CHs; -C(0)-CH,-CH(OH)-COOH, -C(0)-CH,-O-C(0)-
CH,CH(NH;)-CONH,, -C(0)-CH,-0--CH,CH,0CHj or -C(0)-0-C(0)-CH,CHs.

A taxol analog can also be bonded to or be pendent from a pharmaceutically
acceptable polymer, such as a polyacrylamide. One example of a polymer of this
type is shown in Figure 26. The term “taxol analog”, as it is used herein, includes
such polymers.

The disclosed compounds are enhancers of the anti-cancer activity of taxol
and taxol analogs. A compound enhances the anti-cancer activity of taxol or a taxol



(CH2) 3G, -OCH(GRB) 3, -NHCH(CH3)3, -CH=C(CH3)2 or para-chlorophenyl;
R11 is phenyl, (CH3)2CHCH2-, -2-furanyl, cyclopropyl orpara-toluyl; R12 is
-H, - OHWOHB®@420r - (CH2) 2-N-norpholino; R13 is nethyl, ecriRe82amd R14,
taken together, are -CH2-; R14 is -H, -CH2SCH3 or -CH2-0-P(O (OH)2; R15 is
CH3CO-; R16 is phenyl; R17 -H or, R17 and R18, taken together, are
-O0CO0O; RI8is -H R0 is -Hor -F and R21 is -H,

O-CHBr-(CH2 4- CH3
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from a phar maceutressalid ycuvap@a;@hampsnﬂlelamﬁtof%&ﬁ udd a@:n&%éf@cpwé am de. One
exanpl e of a poI ner The t t axol

anal og", as it 18 used Oﬁ%heé’r?‘?en%ﬁv@}l{ﬁodl ﬁeé?feBSP%é’P §°m1?*ﬂ@‘°8|“§tglt@‘§’éd
corrpounds are e9itiasot enatpgs fo tmstauwts-Voﬁxrv@eqersaEXamplesymdﬁdet @iomlcanand t axol

anal ogs. A co &Qat@’ﬁﬁﬁdé@@ﬁeléﬁ&ﬁlaar@ﬁdl b%@ﬁ@d’rccﬁ&i‘ bith{t¥arRbr, batRh cQlce@ t axol
WO 03/ 006428 P U802/23f714 the.activity of taxol or the

taxol anal og is of &atér® W%Cr}i‘cﬁllfﬁf ﬁrggeég%@eﬁ?dcﬁmﬁﬁ %49 on with the conpound
t han when admni ni st erfetsubiceiiés 2 Miremaleppeteenblf 2 hen, buicrreasebd an aaihdl v t y

depends upon t hge@BDiMriney thafRaueg., @&%‘%dﬁﬁ&taﬁfn?ﬂs (eEﬂ%ogscemﬁ%&‘ﬁ&%l&é the

f b I “or taxol
D B el Eh B, 2 horats 338 B Mo Aot

pancreati c cances; rateimbeogeineamgratndihntle)), sarconmm, breast cancer, ovarian

cancer, |ung Canceflno@%@t@%@lﬂe\%aaﬂ%ﬁﬁancgﬁél@gpﬂle f1GHber %%1@%f¥a'x8ﬂndcancer A
"subject” is a mammal, preferabl an animal in

a
need of veteri n%’f")]/al?arkégé’tar‘?eeﬁ“m@ °untc°g?rﬁ81ﬁP?}W Qﬁ%ﬁé’@elﬁéﬂ"énﬁo%@@ cats,
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Ilke In order t.o ac ve an en nt e anti-cancer activity of

t ax ol) and tax oalnh’éﬁ%ﬂeb SCIS R R W} ‘év%g\?}ﬁ‘trewcﬁo B P RRIRE obfe PrECTr esent
i nvention and anvenaéd, ert'¢flestivrammnt”of tht gualtityan weiivhl aggeaddr ahidxalcerdfiact
adm ni stered tqg 5&1\%\/@&1@11&9&16 ccwﬂﬁolﬂnd {s%élaﬁﬁﬁmi&‘eé P ax&rorQQaﬁP@eg%SOf taxol,

an "effective anmoun ant l-cancer are
normal |y achi e\FBHlparW f"’ﬁﬁl’”z@‘b@é& F Jredaxob psnsdadrintsiseedslag e compewt i on, an
"ef fective anpund faxpk(ot tagolquang)ictybé co-admicikterd ¢y thatejecand parcdmieesamef f ect

pharmaceutical composition or, alternatively, as separate pharmaceutical
compositions. When administered as separate pharmaceutical compositions, the
compound or the present invention and taxol (or taxol analog) can be administered
simultaneously or at different times, provided that the enhancing effect of the
compound is retained.

The amount of compound and taxol (or taxol analog) administered to the
subject will depend on the type and severity of the disease or condition and on the
characteristics of the subject, such as general health, age, sex, body weight and
tolerance to drugs. It will also depend on the degree, severity and type of cancer.
The skilled artisan will be able to determine appropriate dosages depending on these
and other factors. Effective dosages for taxol and taxol analog are well known and
typically range from between about 1 mg/mm?* per day and about 1000 mg/mm® per
day, preferably between about 10 mg/mm? per day and about 500 mg/mm® per day.
Effective amounts of a compound of the present invention typically range between
about 1 mg/mm® per day and about 10 grams/mm’ per day, and preferably between
10 mg/mm? per day and about 5 grams/mm’.



is achi eved when the conpound is co-adm nistered with taxol or a taxol

anal og conpared with when taxol or the taxol analog is adm nistered al one.
The conpowods/oenas t axol (or taxol anal og) can be co-adni nipstrarsezi2t7o4 t he
subj ect as part of the sane pharmaceuticgl conposition or, alternatively,
as separate pharmaceutical conpositions. Wen adm ni stered as separate
phar maceuti cal conpositions, the conpound or the present invention and
taxol (or taxol anal C e adm ni stered i jrul t anequsly or at, different
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suitabl e rout el Rf i ifhac ik lai e KATRES A himblabaRsul s, suspensi ons or
tabl ets or by parenéﬁ‘rgﬁf f)a m ni stration. Parentera dmnlstratlon ‘can
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al so be admi ni %Bﬁt?le%%éiﬁ Bt Lafcdr® Fgr[mulathh o ﬁé E p&uﬂﬁ? b Ad){m?[é’reh @/ﬂ?{,ﬁ%' on

(e.qg., intrabro I ntranas or al At on or ranasa rops),

or rectally, d@ﬁ“é‘r’i@?lﬁ& BTty ?}EHS(S‘F“W@@Pd feos-elutipn rwdpioncpagpule)y

par ent er al adniSuitslile pharmaceatiel pireére mag dormmaitl dsrt dfgralimisniisith &d ndd mterBii t abl e
routes of  admipShi i oRnef smﬁaagin?}a&%c&ﬁmfomt%g%ecﬁﬁﬁ%&ﬁ'Jlgémom in the

art and i ncl ude 5arentera nistrati o ove for the
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subj ect in conjunct
saline (sallne containing about 0.9% mg/ml benzyl alcohol), phosphate-buffered

saline, Hank's solution, Ringer's-lactate and the like. Methods for encapsulating
compositions (such as in a coating of hard gelatin or cyclodextrasn) are known in the
art (Baker, et al., "Controlled Release of Biological Active Agents", John Wiley and
Sons, 1986).Suitable formulations for taxol and taxol analogs are well known in the
art.

The disclosed compounds can be prepared according to methods described in
Examples 1-12 and also according to methods described in the co-pending US
Provisional Application entitled SYNTHESIS OF TAXOL ENHANCERS, U.S.
Provisional Application No. 60/304,318, filed July 10, 2001. The entire teachings of
this application are incorporated herein by reference.

The present invention is illustrated by the following examples, which are not
intended to be limiting in any way.



w th an acceptabl e pharmaceutical carrier as part of a pharnmaceuti cal
conposition for treatnent of cancer. Fornulation of the conpound to be
adm ni st ewed3mdd4bs vary according to the route of adm ni stcatisomyed ect ed
(e.g., solution, enulsion, capsule). Suiiable pharmaceutical carriers may
contain inert ingredients which do not interact wth the conpound.

St andard pharnmaceutical formulation techni qgues can be enpl oyed, such as

t hose described in Rem ngton's Phar ences, Mack Publishing
Conmpany, Easton, PA.. Suitable pharﬁ@ggyﬁﬁbﬁgAggﬁﬂlers for parenteral

adm ni stration Exestplele, for exanple, sterile water, physiological saline,
bacteriostatic saline (saline contaip%fgm%bout 0.9% ng/ M benzyl al cohol),
phosphat e-buffered saline, nk S B0 Ri nq$ Jé;iagtate and the liKke.
Met hods for encapsul ating np¥i trons—suthAA cQaFKZE of hard
gelatin or cycl odextrasn) a\ﬁ,knomn i¥ene e arRex nger , "Controlled
Rel ease of Biol ogical Active Agents John W ey 'and SonsR1 1986) . Sui t abl e
formul ati ons for taxol and taxol analogs are well known in the art. The

di scl osed conpounds can be prepared according to nmethods described in
Exanpl es 1-12 and al so accordi ng:.tayd®t hodg, dgscri Redsin the co-pending US
Provi sional Application entitled B\NTHESI S EF'EﬁngjEﬁHANCERS u. S

Provi sional Application No. 60/304,318, fitet Juli: 001. The entire
teachings of this application a¥ePirbr pot t &d heﬁg?E:ﬁyreference. The

present invention is illustrated by the folRow ng exampl es, which are not
intended to be limting in any way. WO 03/006428 PCT/ US02/21714 -19
EXEMPLI FI CATI O 1EtO-Cef. HO O H N2 AM N N

Xyl ene, ref | ux pparaliop ol f L a3hhy caxl-MoghieasglyDhpdresided o o ST 2 . N ~
N H H. N Sy 0 0> ¢S

A mixture of phenylhydrazine (30 mL) and ethyl malonate ( in xylene (150 mL) was
heated to reflux overnight. The reaction was cooled to room temperature. The
precipitates were collected via filtration and washed with ethanol to give N-malonyl-
bis(N’-phenylhydrazide) as a white solid (14 g). The hydrazide (3.4 g) was
suspended in acetic anhydride (30 mL) and cooled in an ice bath. To it was added
dropwise perchloric acid (57% in water, 3 mL). The reaction mixture turned to clear
solution initially and then quickly solidified. After standing at room temperature for
1 h, ether (50 mL) was added. The resulting slurry was filtered and washed with
ether (2 x 00 mL) to give the perchlorate salts as a white solid (5.7 g). The salts were
taken into acetone and added as a slurry over 5 min to Na,S (0.6 M in water, 90 mL)
stirred at room temperature. After 30 min, the reaction was acidified with HCI(c) to
afford a yellow slurry. The solid was collected via filtration and washed with water
(20 mL) and ether (2x25 mL) to give N-malonyl-bis[N’-phenyl-N’-
(thioacetyl)hydrazide] as an off-white solid (3.6 g). '"H NMR (DMSO-d6): §11.5 (m,
2H); 7.5 (m, 10 H); 3.2 (m, 2H); 2.6 (s, 3H); 2.5 (s, 3H). MS caled (400.1); Found:
423.1 (M+Na)".



Rl RI Preparation of N-Malon |-bis[N -phenyl-N _(thioacetyl)hydrazide]

s'~r 0 0-YSNNILANN HHI,1 A mxture of phenyl hydrazide (30 nL) and
et hyl malwpat®odsesr xyl ene (150 nL) was heated to reflux @ecerusoyht7i4 The
reaction was cooled to roomtenperature. Jhe precipitates were collected
via filtration and washed with ethanol to give N-malonyl-

bi s(N - phenyl hydrazi de) as a white solid (14 g). The hydrazide (3.4 g) was
suspended in ac§t a#mydri de (30 nmL) and cooled in an ice bath. To it was
added dropwi se™ &eh oric acid (57%in water, 3 nL). The reaction mxture

turned to clear solution initially andthen qui ckly sbhidified. After
standi ng at roo P atg,6 for ~y-BE:NEF (80 ) snadged. The
resul ting slurrl/ s fil shitd i ergﬁ/xwo m.) to give
the perchlorate®salts as a whlteR %lid (5.7 The ts were taken into

acetone and added as a slurry over 5 mn to Na2s (0.6 Min water, 90 ni)
stirred at roomtenperature. After 30 mn, the reaction was acidified wth
HCl(c) to afford a yellow slurry. The sol k s collected via filtration
and washed with water (20 m.)) Tasd et her (2x25 nlL) to give
N- mal onyl - bi S[ N - phenyl - gl—m—o'a'cet'yl ) Szide] as an off-white solid
(3.6 0). 'HNI\/R(DIVISOdG) ALayegse's 75(m 10 H; 3.2 (m 2H); 2.6
(s, 3H; 2.5 (s 3H). M calcd (400 1) oun 423.1 (MtNa)}. WD 03/006428
PCT/ US02/ 21714 Erepegatiomes fhioeyciohexp id Py dazi®OC) , O G NN Boc R? A |
NBoc HH R/ TEA Pherfhydidzise (BMENNmegl)) vda@ﬂ@&?x%@ 11§d1§dlchloromethane (50

mL) in a 250 mL round bottom flask. Di-fert-butyl dicarbonate (10.9 g, 50 mmol)

was then added with stirring at 0 °C. The resultant solution was then stirred under

reflux for 3 h. Removal of the volatile components under reduced pressure afforded
a colorless solid, which was washed with hexane and dried in vacuo. 10 g (yield
96%) of the product was obtained as a colorless solid, which can be used in the next
step without further purification. 2.5 g (12 mmol) of this material was dissolved in
dry pyridine (5 mL). Cyclohexanecarbonyl chloride (2.0 mL, 15 mmol) was then
added slowly at 0 °C. The red solution was stirred at 0 °C for half an hour and the
resultant yellow suspension was stirred at rt for 3 h before pouring into ice-H,0 (100
mL). The precipitate product was collected by filtration and washed thoroughly
with H>O. After one recrystallization from EtOH/H,0, 3.63 g (95%) of N-phenyl-
N-cyclohexyl-N’-fert-butoxycarbonylhydrazide was obtained as a white powder; mp
141-143 °C; 'H NMR (CDCL) 8 0.9-2.3 (m, 11H), 1.4 (s, 9H), 6.9 (br, 1H), 7.4 (m,
5H) ppm.

To a solution of N-phenyl-N-cyclohexyl-N’-zert-butoxycarbonylhydrazide
(1.1 g, 3.46 mmol) in dichloromethane (6 mL) was added trifluoroacetic acid (6 mL)
at 0 °C. The resultant solution was stirred at 0 °C for half an hour. Volatile
components were then removed under reduced pressure to afford a syrup, which was
turned into a solid upon standing; this material was briefly mixed with cold 2 N
NaOH (5 mL) for a few minutes at 0 °C. Solid product was then collected by
filtration and recrystallized from hexane to afford cyclohexanoic acid N-
phenylhydrazide (0.6 g, 80% yield) as a white powder; 'H NMR (DMSO-dg) 6 0.8-
3.2 (m, 1H), 5.3 (s, 2H), 7.0-7.7 (m, 5H); ESMS calcd (C;3H;3N,0): 218.3; found:
241.1 (M + Na)".

A mixture of cyclohexanoic acid N-phenylhydrazide (0.25 g, 1.15 mmol) and
Lawesson’s Reagent (0.46 g, 1.15 mmol) in dry toluene (20 mL) was stirred under



Preparati on of Thi ocycl ohexanoi c acid N-phenyl hydrazi de Phenyl hydrazi ne
(5.4g, 50 nmol) was dissolved in dry dichloronethane (50 nlL) in a 250 nL
round botwormshb@sk. Di-tert-butyl dicarbonate (10.9 g, 50Pemaisp22mvas t hen
added with stirring at 0 C. The resul tantzisol uti on was then stirred under
reflux for 3 h. Renoval of the volatile conponents under reduced pressure
afforded a colorless solid, which vvas washed with hexane and dried in

vacuo. 10 i 0 ct was obtained as a co orI ss solid,
whi ch can ge(ﬁs% u’fﬁortqtf?)eAﬁgrqeln g PG SRR Pe © BiRiyre pasiliieet 2.5 g (12

mol ) of this niragh aﬁhmlmrs@@ilweaeh(ﬁg) whigh Wy pretiwashed Svithibenzene.
Cycl ohexanecar bnéﬁdvapéﬁ&ﬁieﬂ@aiff&déh ﬂ{beméépm ds y@ﬁdmﬁ‘dﬂ wa%l Elx%ﬁedsd yow y at 0

C. The red sol ut} S stirred . 0 hal f resul t ant
yel | ow suspensi 5’|r11 Teﬁ??%@y(ﬂi lEhtca fg‘%lus’gg he’ﬁg?/gg)é“p(g éa? L ce- H20
(100 mnl). The %i&iﬁ@%ﬁ af thiopyabehgwanoisasiddbbheaythpdratiye Wad dhteammcam amnﬂ washed
Egggy;ugpl K} \r/]mt«amté%&ldAHwangcwsmgsmgmziﬁt)Isogy(fofqlpi?lliyépﬂs a .63 ¢

o] phenyd.- C ony yra2|evvas
obtai ned as a %M%Capl%%l\@é%,‘e% g7 Siad S VTR (CDC13) S 0.9-2.3 (m
11H), 1.4 (s, 9H), 6.9 (br, 1H, 7.4 (m 5H ppm To a solution of
N- phenyl - N-cycl ohexyl -N -tert-but oxycarbonyl hydrazide (1.1 g, 3.46 inmol)
in dichloronmethane (6 nL) was added trifluoroacetic acid (6 nL) at 0 C
The resultant solution was stirred at 0 C for half an hour. Volatile
conponent s wer eExahwie . enoved under reduced pressure to afford a syrup,
which was turned into a soli pon standing; this terial was briefly
mxed with cold 2 N NaCH (5 SO a Hsewnaknut es OnNe Solid product
was then coll ected by filtration and feetystatl i zed ffom hexane to afford
cycl ohexanoi ¢ acid N phenyl h az¢ de (OrBuwg, 80% yj s as a white powder;
"H NV\R (DVMSO-d6) 6 0.8- 3.2 (fh, 1H), 5.3 (s, 2H), /7.0-7.7 (m 5H); ESM5
cal ed (C13H18N20): 218.3; found: 241.1 (M+ Na)+. m xt ure of
cycl ohexanoi ¢ acid N-phenyl hydrazide (0.25 g, 1.15 nmol) and Lawesson's

Reagent (0.46 g, 1. r
Do aotaze Py gz 33 4 HRLY Sgilﬂlro gi;%ggy’?%&%@w@eﬁgﬁ éﬁdé(gg%égﬂtﬁ' S

tenperature, tH&YBeRERPE Qb Fisad tr S UG 200s FB7 1eSUBRUHFPeBROR VRS ca gel
(5 g) whi ch wadregedtowaBiredr fvhtAftdydring nenled tResmmy einpahitube Heanieusf wardlagdt he

crude product agithhefiftnk I\MJ &R WRSEN '&Ire)@g@l al%}{ort EALHADr S QIR QYRR ON
silica gel usi ng t'{jexane (a t]O g as e
th benzene an exane/EfOAc (15 mL each). The filtrate and washings were
combined and concentrated to afford a solid. Crystallized from hexane to provide the
intermediate thiocyclohexanoic acid N-phenylhydrazide as an off white solid; ; '"H NMR
(CDCl3) 8 0.8-2.4 (m, 11H), 5.65 (br, 1H), 7.1-7.6 (m, 5H); ESMS calcd (Cy3HsN,S):
234.1; found: 235.1 (M+H)",

Example 4.

o0
A”/N\ﬁ/[j\/U\N/N\H/A

Cyclopropyl bromide (4.8g, 40 mmol) was added into 50 ml anhydrous THF solution
containing magnesium powder (1.1g, 45 mmol), stirred for 30 min, and refluxed for
another 30 min. After it was cooled, the clear reaction solution was added into carbon
disulfide (4 ml, 67 mmol) at 0 °C, and stirred for 30 min at rt. The resulting mixture was
then added into methylhydrazine (8 ml, 150mmol) at 0 °C, and stirred for another 2 '



0. 15g (60% of thiocycl ohexanoic acid N phenyl hydrazi de was obtai ned as an
off white solid. 1H NVR (CDC13) 6 0.8-2.4 (m 1 1H), 5.65 (br, 1H),
7.1-7.6 (Wpo03Mh6428 ESMS cal cd (CL3HLIBN2S): 234.1; found: 23ETAISOMHA)4.
Exanple 3. / N_NH2 P2S5, benzene / NINH2 -2Z-1--- OReflux f_1°'1 S To a
stirred solution of cycl ohexanoic acid N phenyl hydrazide (0.1 g, 0.45 mol)
in dry benzene (5 nL) was added P2S5 (0.2 g, 0.45 nol). The resultant

suspensi on was h&ﬁé“r‘s%& 901{ir?ofn R aﬁc?eét whtdl; (?]ﬁ% h&ha Q}?’H'afgd r;ﬁ Eg(gzéc B, . og

tenperature, the mxture
t hrough a short TREOPTE#IF ?5’[1““§F1I"Ya§ 80115@11‘13(@21 t@)nmlmglﬁ@hlmwmwuh@ﬁ@@wﬂ&%elz 1
hexane/ Et OAc ( 1&olurhn elaci)togripiey (ﬂa1letﬁyaa@tmdemsd1emg15acwﬂepto geenbi ned and

concentrat ed t Oy exang \Y/ he
intermedi ate thi gofé c?ﬁﬂ@g%éé}gdw%%ﬁh Itﬂégyﬁé eg%@ ggs/)ag“&?@(%ﬁ&\(fh
solid; ; 1H NVRCDE 1@r02f@»é6&(%%ﬁ 1 Pi)m, Bé 26 tm, 2HDHP.98 ma21p). BSHAH
5|H) ESMVS ;:al Cdca@ﬁj(aﬂiM) 130.12 So%na(13f1 QUNEEH)2 3%, the Ky ds- aEt(EAaBalJuﬂmékz 8l
NN~ XJY /NS r e

Anhydr ons. THE. saA (OB so@ld A %%%na%lﬂ&dﬂ%a% et B
stirred for 30 Wwonéhé&rlémmkéaﬂ)faép mﬂétthﬁerﬁa(@gnmlﬁuremasemrrthatvtégrwool ed,
the cl ear reactimin2Gel whicORad\@idedR shdhmmemlbbcmd ﬂ@lm@mugf@r wéh M, 67

| t 0 C, 3 ting,.mxture en
Taae e ot eSS ol 30wy Dot ol RO TR A Bl K CGetBRist o
2 WD 03/ 006428 tP@Wﬂ@s@;zyozqmmnd subjecisd i ss,hcaml e dupmetogmphud sluarttbtt 1t er
(40 m) and extheagtced evtiyl &ceﬁte@%@g{végBRtnxs@)s é’) .1 ghaelor @i @ 1Sngy;ét1d @0y Was

trated ta t
chr omat ogr aphy (RNt e £3 990 BT ﬁ%@ﬁ%@ﬁ%@‘? 25 I,
t hi ocycl opr opyI10@9{%‘1@%@@@@%%2%5%& fhynﬁ 427 06-H2.8 g, 55 % . 'H NW\R
(300MHz, CDC13): 6521(br 3.62 (s, 3H), 1.91 (in, 1H), 1.25 (m

2H), 0.98 (m ON2 3 31. 1 H +. To
the hydrazide %@F ol ut "ua Q%gﬁﬂ%yhﬁ%ﬁ)ﬂé’ﬂ& %HH?B Eggih‘lﬁé ‘is?fﬂégl\gl\ (2.2g,
22mmol ) was addB@ndal onyl chI or| de EtOAc solution (1 6g, 1lmol, 4m) at O
C, and the reaction m xture was stlrred at rt for

b

2-carboxybenzaldehyde (150 mg, Immol) and carbazic acid (132 mg, 1 mmol) in
40 ml methanol was stirred at room temperature for 4 h. To this solution was added Pd/C
(60 mg, containing 50 % H,O), the reaction was under H;, atmosphere for 3 h. The
reaction mixture was filtered, and the solvent was evaporated. The resulting residue was
subjected to silica gel column chromatography. (eluent: 20% to 50 %, EtOAc in hexanes)
to obtain 50 mg of product. "H NMR (300MHz, CDCls): & 8.71-7.45 (m, 4H), 4.78 (s,
2H), 1.61(s, 9H). The resulting product was dissolved in CF3COOH (5ml), stirred for 30
min. The CF;COOH was evaporated, and the residue was subjected to silica gel column
chromatography (eluent: 50% to 0%, hexanes in EtOAc) to give 2-amino-2,3-dihydro-
isoindol-1-one (26mg) as a white solid. "H NMR (300MHz, CDCl;): § 7.85-7.39 (m,
4H), 4.54 (s, 2H). MS: 149 (M+H). Subsequent Lawesson’s thiolation and DCC coupling
with 2-methylmaloic acid under conditions described above afforded 2-methylmalonyl-
bis(2-amino-2,3-dihydro-isoindole-1-thione) as a yellow powder. "H NMR (CDCls) 5



mn. 20 mM water was added to quench the reaction, and the EtOAc | ayer was
continuously washed twice with water (20 M x 2). The Et OAc sol ution was
concent r awed3/00628ri ni mum vol une, and subjected to silica @€r/usot/ermm

chr omat ogr aphy (eI uant: 1:1-1:2 hexanes »3.ethyl acetate) to give
SBR-11-5685 (2.1 g, yield: 60%. (2.1 g, vyi eI d 60%9. 'H NVR (300MHz,
CDC13): 6 10.01-8.95 (m 2H), 3.78-3.41(in, 234082(m 10H) I\/B

57Nt hyl mal ony| SbTLE 2R ’ﬁénﬁméké,“@@” h%ﬁﬂﬁobﬁmﬁe LAY

O 2- car boxybenz4lOd¥h jaiad (4130 (tH nmol ) and carbazic acid (132 my, 1 mmol)
in 40 m nethanol was stirred at roomtenperature for 4 h. To this

sol uti on was added Pd contajnjn % H20), t reacti Qn was
under H2 at msgﬁwlefé%hﬁ(fﬁ?o CW&I’E‘#S&‘H ‘%‘?Q&W ¥ GW/&%GH&T@H?@P@@IOC& ¥t he
sol vent was evagreerilted dbovEhéanaltingl datag proviied b thwasconmebpdsct ed to silica gel

col um chromat ography. (eluent: 20%to 50 % EtOAc in hexanes) to obtain
50 nmg of product. 'H NVR (300MHz, CD§:13?_{ 8 8 71 g.45 (m 4H), 4.78 (s,

2H), 1.61(s, 9H). The resulting prodlhct so ved in CF3COCH (5m ),
stirred for 30 mn. The CF3 S eN/ap ra ed an resi due was
subjected to silica gel colum chro o® apfy uent: 50%to 0% hexanes
in EtOAc) to give 2-am no-2, 3-di hydr SOi ndo one (26ng) as a white
solid. "H NWR (300MHz, CDC13): S 7.85-7.39 (m H), 4.54 (s, 2H). Ms: 149
(MtH) . Subsequent Lawesson's thiolation and DCC coupling wth

2- et hyl mal oi ¢ ry Ve, af
2- met hyl mal onyl%lggl%j{}q\g %ﬁgbgl N ﬁ§% s pgﬁga@ fz hﬁf@;ﬁ 111 le1l7l ow
2 veier” T VR o bbb RO e R MY R, 5 (5. Dk,
8.21-7.51(m 8H), 5. 15(s 4H), 1.62 (s, 3H); ESMs cacld (CZOH18N40282):
410.09; found: 411.1 (MtH). Exanpl e 6~<_Bhe fol bguw ng conpounds shown bel ow
were prepared by the procedures described abovd. Analytical data is
provided for these conmpounds. S H H S N= N o O b IH NVR (DVMSO-d6) 6
0.9-1.8m 22H), 3.1-3.5 (m 2H), 7.2°7. ¢ (m 1}H, 11.1 - 11.7

'H NMR (CDCl): & 3.6-3.4 (m, 8H), 2.7-2.5 (m, 6H); ESMS cacld for CoH6N40,S;:

276.1; Found: 274.9 (M-H)*.

SYO O\?S

Syt

"H NMR (CDCls): & 2.63 (s, 2H); 2.18 (s, 6H); 1.25 (s, 18H). MS calcd for
C15H2sN40,S,: 360.2; Found: 383.1 (M+Na)".

HO@SUS%;\H,OH

'HNMR (CDCl3): 6 7.3 (m, 10H); 3.2 (rﬁ, 2H); 2.45 (t, J=7.4 Hz, 4H); 2.21 (1, ]=7.4
Hz, 4H); 1.90 (m, 8H). MS calcd for CysHsN4O6Ss: 544.15; Found: 567.2 (M+Na)+.



(ins, 2H) ppm ESMS cal cd (C29H36N402S2):536.3; found: 537.3(MH+. S S -Ir
OO NN~1I\/~11 NNHHIHNW (CDC13): 6 3.6-3.4 (m 8H), 2.7-2.5 (m
6H) ; ESVBvoaslah4tor CIOH 6N402S2: 276.1; Found: 274.9 (M PCFUSB2171H 0 S

N.HIITfIHN- "HNW (CDC13): 6 2.63 (s, .24); 2.18 (s, 6H); 1.25 (s, 18H).

M5 calcd for C, 5H28N402 S2: 360.2; Found: 383.1 (MtNa)+. HO ,r,-,,-,-,YS 0
OSOH O NNO '"HNW (CDC13): 6 7.3 (m 10—|); 3.2(m 2H); 2.45 (t, J=7.4
Hz, 4H); 2.21 (t, J=7.4 Hz, 4H); 1 90 8H) .s M5 _erlcd for C25H28N406S2:
544.15; Found: 567.2 (MtNa) +. V\D 03 2/ 21714 -24 S CH3 S CH3
TOONNIj~ NN HH CH3 CH3 HN%GM 7.8-7.4 (br s, 8H),
3.75-3.5 (m 2H), 3.95-3.8(m 4H) g S m 6H). ESMS cacld
for C23H28N402S2: 456.2; Found: 2 (WkNa). H3C OOT ,NN
JNS)LANN.NJ HH' HNW (CDC13): .-8 05 (m , 1.75 (t, J=8.0 Hz,

2H), 7.1 (br s, 2H), 3.74 (s, 2H)

8 (s 6H) ,_jESNB cacld for
C17H 8N602S2: 402.1. Found: 403. (I\/H ~S S 8

T" )

THNMR (CDCl3): 6 7.8-7.4 (br s, 8H), 3.75-3.5 (m, 2H), 3.95-3.8(m, 4H), 2.58 (s, 6H),
1.4 (m, 6H). ESMS cacld for C23HsN40,S,: 456.2; Found: 479.2 (M+Na).

HaC__s S« _CHs
T ool
_N N‘NMN’N Ny
| H Ho |l
~ Z

'"HNMR (CDCly): § 8.3-8.05 (m, 4H), 7.75 (t, J=8.0 Hz, 2H), 7.1 (br s, 2H), 3.74 (s, 2H),
2.38 (s, 6H). ESMS cacld for C;7H,gNgO2S,: 402.1. Found: 403.1 (M+H)".

\fs o o 87/
7RO

'HNMR (CDCL): 8 7.38 (m, 10 H), 2.40 (s, 6H), 1.5-1.6 (6H); ESMS cacld for
Ca1H24N40,S,: 564.1; Found: 565.2 (M+H)".

Ll
%]/N\N/“—“\”/NWA

The method was the same as one used in synthesis of 4783, oxalyl chloride was
used instead of malonyl dichloride. 'H NMR (300MHz, DMSO): 6 11.95 (s, 2H),
7.48-7. O7(m 10H), 3.52(s, 6H). ESMS cacld(CsH18N40,5,):386.09; found: 387
(M+H)*.



N,NH)t~N H "HNWR (CDA3): 6 7.38 (m 10 H), 2.40 (s, 6H), 1.5-1.6
(6H); ESMs cacld for C21H24N402S2: 564.1; Found: 565.2 (MtH)+. O O NON
N N S FIwbio3@oéhie nmet hod was the sanme as one used in synPoggise2/af714783,
oxal yl chloride was wused instead of mal 628 dichloride.'H NVR (300MHz,
DMSO: 6 11.95 (s, 2H), 7.48-7.07(m 10—|) 3.52(s, 6H). ESM5

cacl d( C18H18N402S2) : 386. 09; found: 387 H+ NON X X NNS Haml \~/ ~\H
S WO 03/ 006428 EMS@ZLOWZ;L@D%%éﬁ M/R(rﬁ Miz3- 3@%1%}1) B10%.86¢8- 83 (m

2H), 3.73-3.23(mH 6E&MS%ac31@(C1r5}?z9\L(O’£BZ) :380D. .fo M0 (M-H)*
cacl d(C, 5H28N402S2) : 360. 17; found: 359 (M H) +. INO Nl'S HFl 5'HNW

(300MHz, CDC13): 8 3.66-3.42(m 6H), 2. 84 2 58(m 4H), 1.40-1.19(m 6H).
ESMS cacl d(C, 1H2ONA02S2) : 304. 10; f ound: oso H+ ool NONNON SHIi
S 'H NMR (300MHz, CDC13): 6 4. 1N ;1{ 1.01(m 14H). ESMS

cacl d(C, 4H22N402 S 2) : 3 42 12; flound: 41 M + 0 o Na JLI, a,NSHS

"H NWVR (300MHz, 1130 91( ESMS

cacld(C, 2H 18@4@%@22 309%&120@1)0#3&)&&& %ig) RHR-84- ?l\ﬁﬂ(mxﬂi)rl 4.1§(m,
). ESMS cacld(C1H20N40,S5,):304.10; found 303 (M-H)".

Sy
%{\u%u/%

"H NMR (300MHz, CDCl): 6 4.15-3.40(m, 6H), 2.00-1.01(m, 14H). ESMS
cacld(C4H2oN40,85):342.12; found: 341 (M-H)".

A2

'"H NMR (300MHz, CDCl;): § 3.90-3. 18(m, 6H) 2.11-0.91(m, 10H). ESMS
cacld(C2HgN40,85):314.09; found: 313 (M-H)".

'"H NMR (300MHz, CDCls): & 10.08-9.01(m, 2H), 3.68-3.20(m, 6H), 2.59-1.12(m,
16H). ESMS cacld(CsH24N408,):356.13; found: 355 (M-H)*.

oV
A{(\NMM

'"H NMR (300MHz, CDCls): § 10.22-9.41(m, 2H), 7.48-7.20(m, SH), 3.82-3.02(m,
6H), 2.38-0.82(m, 7H). ESMS cacld(C16H;0N40,S,): 364.10; found: 363 (M-H)".

.
\H]/N\H/“\/U\N/N\”/\/

'H NMR (300MHz, CDCL): & 10.03-9.02(m, 2H), 3.71-3.42(m, 6H), 2.80-0.81(m,
16H). ESMS cacld(Ci3H4N40,Sy): 332.13; found: 331 (M-H)".

L ff
&H/N\N/U\)J\H/N\HA



'H NMR (300MHz, CDA 3): 6 10.08-9.01(m 2H), 3.68-3.20(m 6H), 2.59-1.12(m
16H). ESMS cacl d(C, 5H24N402S2) : 356. 13; found: 355 (MH+ 1 0 0 NON NON \
S s 'H NWRO(030Give&z, CDC 3): 6 10.22-9.41(m 2H), 7.48- 7. 2@CHUSEH1714
3.82-3.02(m 6H), 2.38-0.82(m 7H). ESMBgacl d( CL6H2ON402S2): 364. 10;
found: 363 (MH+ 100 I0IFI1 N1 H> NJJLNNSS5"'HNW (300Mz,
CDCL3): 6 10.03-9.02(m 2H), 3 71-3. 42(m 6H) 2.80-0.81(m 16H). ESVS
cacl d(C13H24N40£;$31MR§ba bownd 3. '38'3§.0§ NEE g@c@;\g%nxlgﬁsj 10 0Ss

WO 03/ 006428 PCE%IA?%@ 2) 3gg>13+f5 3.08(m
6H), 190-0.81(m 1 cacld(C15H24 356. 13 found 355

(M H) +. N,NIDYNO\IX]l 'HN 300MHz,  CDC13) .00-8.79(m 2H),

3.65-3.07(m 6H), 2.79-1.08(m l EMclld( 2N40252) :  412. 20;
found: 411 (MH+. S Fi N NON ~~\ H S 'H NWR
(300MHz, CDC13): 8 9.79(br, 2H), 3.l79- % 41(m 6 , 1.60-0.75(m 18H). ESMS

?ggg %153%%9%%%@2%%? UG 0%58 %ﬁg%a% I Né%\:?%f‘?% 18H)

ESMS cacl d(C, 5H24 4 fZOianzg2

%N\”Mu»ﬁ

'"H NMR (300MHz, CDCL): & 9.79(br, 2H), 3.79-3. 41(m, 6H), 1.60-0.75(m, 18H).
ESMS cacld(C;sHzgN40,S,): 356.13; found: 355 (M-EL)".

'H NMR (300MHz, CDCL): & 10 03-9.14(m, 2H), 4. 21 3.39(m, 4H), 2.20-0.76(m,
18H) ESMS CaCld(C15H24N4OQSp_) 356.13; found: 355 (M H)

L
A[(\NJK‘QLN/W/A

'"H NMR (300MHz, CDCly): § 7.57(br, 2H), 3.72(s, 6H), 2.95(m, 6H), 1.96-0.81(m,
10H). ESMS cacld(Cy1H;6N40,S,):440.13; found: 439 (M-H)".

Cof
O\[(N\”/U\/“\H/N\[(O

'H NMR (300MHz, CDCly): & 10.09-8.95(m, 2H), 3.78-3.05(m, 6H), 2.04-1.22(m,
20H). ESMS cacld(C17H3N405S,):384.17; found: 383 (M-H)". '

0
ST

'"H NMR (300MHz, CDCls): & 10.09-8.51(m, 2H), 7.41-7.01(m, 10H), 3.62-3.02(m,
6H), 1.78-1.03(m, L0H). ESMS cacld(CzsHasN402S,): 480.17; found: 479 (M-H)".




S '"H NWR (300MHz, CDC13): 6 7.57(br, 2H), 3.72(s, 6H), 2.95(m 6H),
1.96-0.81(m 10H). ESMS cacl d(C2, H36N402S2) : 440. 13; found: 439 (M H) +.
Clol 1ol whoBlop6428 NN S s "H NVR (300MHz, CDC13): 6 10.09P8TABOMR172H),
3.78-3.05(m 6H), 2.04-1.22(m 20H). ESMy_cacl d(Cl17H28N402S2): 384. 17,
found: 383 (MH+. oo NNN / SF . fi S'"H NW (300M1z, CDC13): 8
10.09-8.51(m 2H), 7.41-7.01(m 10H), 3.62-3.02(m 6H), 1.78-1.03(m 10H).
ESM5 cacl d( C25H28N402S2) : 480. 17, WO 03/ 006428
PCT/US02/ 21714 -27 0 10 NON[|1L1J~ N & FIB/ \~/ S uH NWVR (300MHz,
CDC13): 6 10.09-8.81(m 2H), 7. 7.11(m 10H), 3.8 .06(m 6H),
2.92-1.53(m 10H). ESMS cacl d(C25H28N402S2), 480. 17 found: 479 (MH)+.
Exanpl e 7 Conpound (1) Enhances/the n[';}j-\tcﬂﬁ%e/m AcYN\vity of Paclitaxel in
vivo (Human xenograft nodel : Humaw Brigas cirona MDA- 435 in nude mce)
General Procedure of in vivo Anti-TFunor Study The in vivo anti-cancer
enhanci ng ef f eCH NIIRN@UEVHe ONPON) @9 0\08.8. ASEERDHCT.51 7.1 1 {rh MOH),[3e80E3. 0(miri ce
usi ng the tunoreryr nvE-h.sBaRI 10H) . ESMSERRYC, s im0, S eLBG 1 Iemend: 49l BoHEd by
injection of a tunor cell suspension subcutaneously in the flank of a
nouse. Treatnent of the tunor with an experinmental conpound and Paclitaxel
began after thexampror had been established (volunme was about 150 mMmB).
Ani mal then begun a nmultiple injection schedule where the conpound and
Paclitaxel were given by IV route of admnistration. Tunors were neasured
two tinmes a weekampound (Ig Enhacetiic deti-GfandtehiAstivigsg Ryslitael ivadve (femen noni t or ed
dai ly for signs oot @88t Muhthe b 0Rsh WOLONs i A5@ micget ai | ed Procedure
of NMDA-435 (Hunman "Breast Carcinona) Anti-Tunor Study A suppl enmented nedia
was prepared from 50% DVEM Dul becco Modified Eagl e

General Procedure of in vivo Anti-Tumor Study

The in vivo anti-cancer enhancing effect of novel compounds was assessed in
tumor bearing mice using the tumor growth inhibition assay. Tumor cells were implanted
by injection of a tumor cell suspension subcutaneously in the flank of a mouse.
Treatment of the tumor with an experimental compound and Paclitaxel began after the
tumor had been established (volume was about 150 mm®). Animal then begun a multiple
injection schedule where the compound and Paclitaxel were given by IV route of
administration. Tumors were measured two times a week. During the course of this

assay, animals were monitored daily for signs of toxicity including body weight loss.

Detailed Procedure of MDA-435 (Human Breast Carcinoma) Anti-Tumor Study

A supplemented media was prepared from 50% DMEM/Dulbecco Modified Eagle
Medium (High Glucose), 50% RPMI 1640, 10% FBS/Fetal Bovine Serum (Hybridoma
Tested; Sterile Filtered), 1% L-Glutamine, 1% Penicillin-Streptomycin, 1% MEM
Sodium Pyruvate and 1% MEM Non-Essential Amino Acids. FBS was obtained from
Sigma Chemical Co. and other ingredients were obtained from Invitrogen Life
Technologies, USA). The supplemental media was warmed to 37° C and 50 ml of media
was added to a 175 cm” tissue culture flask.

The cells used in the assay were MDA-435 Human Breast Carcinoma from the
American Type Culture Collection. 1 vial of MDA-435 cells from the liquid nitrogen
frozen cell stock was removed. The frozen vial of cells was immediately placed into a
37° C water bath and gently swirled until thawed. The freeze-vial was wiped with 70%
ethanol and cells were immediately pipetted into the 175 cm® tissue culture flask
containing supplemented media. The cells were incubated overnight and the media was



Medi um (H gh d ucose), 50% RPM 1640, 10% FBS/ Fetal Bovi ne Serum (Hybri doma
Tested; Sterile Filtered), 1% L-Autamne, 1% Penicillin-Streptomnmycin, 1%
MEM SodiwmoBgoedseat e and 1% MEM Non- Essenti al Am no Aci ds PCERSom21510bt ai ned
from Sigma Chemical Co. and other ingr e_%i ents were obtained from
I nvitrogen Life Technol ogies, USA). The §upp| enental nedia was warned to
37C and 50 m of nedia was added to a 175 cn® tissue culture flask. The
cells used in the assay were NMDA-435 Human Breast Carcinoma fromthe
Ameri can Type GapvadenCoiplased Wil fresh syprd¢maentedvibaliziBe nexé iays The Basketre | i qui d
nitr g_getn | fr olz'%ﬂcdgﬁt!ea %lﬁm%kl% P%&éné ﬁ{mmg/ f&ﬂﬁeﬁtf’ﬁﬁﬁﬁfk’h@wh@feﬂa&{ 5—?_(1}6@9? |
i medi ately pl aced i er n en swirled unti awed.
The freeze-vial was 1%?318% W%w%%1@0&og|s%5%ag%ftqnﬁwﬁxgp}?o&ﬂl&ﬁ %Utf%fe@
pi petted into tshknelPBSE e télssuses wwsinizedby dddlilg Twhefaranined TonppEdiEnt ed
ge C% 3-80;*121; ?4' (ﬁlmgag@n)l ih %g&glesif RNE TR St waRdhdhgcumRlE @or}aaﬁmwgega( 3372942:3 )

-28 renoved . and replaced wi resh su enen medi a t he
next day. The fqnﬁﬁ?é?u\?\/g%gunit%é%gtﬁé’ﬁp %ﬁf‘l ace Pé{rg?(hﬁsgcg?equzﬁé’ﬂgemﬁﬁan conf | uent .
Thi s took anywsepgeherted Bedia (hayly was ddded fo the Raskadll teshilbdvenk péllettod mito &f ml
sterile room t Reraf AheifkRASPIRD RPRIfE ¢ Wefusal: borec (TRBRperkbiet #8I dspirn&t e

trypsi ni zed by addi ng,_5 of warnmed, Trypsin- EDTA (lnvitrogen) to the
135Kk of “cel 2 i <SBpPE e S PRERCY RolDak armRymest=d Mt P D ke yors
until cells begomitd leknibin dellofaskiverssededdato 617 tiswe dultarsilaskari] Zoual). Baot ume
of suppl enent eglpediandi>othlor 1ARARE nfeBial TR fAidsBSHere Mclibdiddqnbridost oS €

collected into 50, _ni ube, and centyifuged at 1000 RPM for 5 m nutes at 20
C. The super natcaﬁﬂu%sﬁ*agﬁ%%& the gt Wisrepeafer wakh elng‘l‘ghvﬁéés haYE BEFSAYEY in 10
m of suppl emerfbedmoeth@argatdnt he cells were counted. 1-3 million

cel I s/flask were seqgedndvRibfcadufe for &Fpkehiang dnd cBnitibafleShd dhiswelBdbHovkRch

flask contai ned 50 nl of supplenented nedia. The flasks were ubat

until about QO%heéW%aé‘ﬁW?E %ﬁgatf)‘g@’él 0 pSIFethﬁéreé‘éﬁpFlgﬁM%{orrB{)‘ggfegge%iI
enough cel | s hame fieeells gerewnuntddoThe asthowere wpitafuged andrihenThaisprodadewitr ocedur e
for trypsini zi ng,apdyeqatit fsgﬁlﬂgpw?m- bdtfn WRE Sreb QluhPURSE cenghfigd&UBET nat ant

was aspirated e cel, et suspende m of sterile PBS

S I 0] in 10
and the cel|s VeMe gBlasiadon. IrHs cassio M%-f*éié%wﬂ%@%la wsFruinsRtr - B8 sBended
with appropri ablefeelilerfBSob adinerdohentBbnfod 50 indljiec tdlleiml df ordarts egect Aunber of

cel I's needed f QL WBRY inlo"RLRLAEI on. In the case of MDA-435, 100 million
cells were suspelng)eg _v&rl'flh 2.%9 mE of sterile PB? to nal .concentration

) a_fj
of 50 million cell sMifeiGP-dmaEp) vge Phipised frem Chpy SiRdYFrééi’?rgt"T‘erf: 0.1 m/nouse.

nomenclature: Crl:CD-1-nuBR, Age: 6-8 weeks. The mice were allowed to acclimate for

=0

1 week prior to their being used in an experimental procedure.

Implantation of the MDA-435 tumor cell suspension took place into the corpus
adiposum of the female CD-1 nu/nu mouse. This fat body is located in the ventral
abdominal viscera of the mouse. Tumor cells were implanted subcutaneously into the fat
body located in the right quadrant of the abdomen at the juncture of the os coxae (pelvic
bone) and the os femoris (femur). 5 million MDA-435 cells in 0.1 ml of sterile PBS were
injected using 27 G (1/2 inch) needle. MDA-435 tumors developed 2-3 weeks after
implantation.

Compound stock solutions were prepared by dissolving the compound in a 50:50
mixture of EtOH and Cremophor EL (Polyoxyl 35 Castor Qil, BASF, Germany). This
stock solution in 50%EtOH / 50%CrEL was sonicated in an ulirasonic water bath until all
the powder dissolved.

Preparation of Dosing Solution for Compound Administration: The compound
stock solution was diluted 1:10 with DSW (5% Dextrose in Water, Abbott Laboratories,
USA). : 1) 2.0 ml of 2.5 mg/ml dosing solution of Compound (1) was prepared by



Mce (CD-1 nu/nu) were obtained from Charles River Laboratories:

nonmencl ature: Crl: CD-1 -nuBR, Age: 6-8 weeks. The mce were allowed to
accl i mat ewbas/ooci28veek prior to their being used in an expecirnsnt/ai714
procedure. Inplantation of the MDA-435 tusgr cell suspension took place
into the corpus adiposumof the female CD-i nu/nu nouse. This fat body is
| ocated in the ventral abdom nal viscera of the nouse. Tunor ceI | s were

i npl ant ed subcut aneously into t&?l% f at bod | ocated in the r| uadr ant
of "t he. abdonon SUPRD 2k RZAdS IR CaEposad Slpeh LIBIINL £ BURGIO0ARS EDe
fenmoris (femur)2)adasinglsolatiorMofepdisSing cfll 15amg/ml 6f Eachﬂaxajtobsdlﬁrdl froen E’i@ﬂaawer e

i njected using @fefzd oﬁfhﬁ“ég)m%)&? ComiRhls 1351 UlS’EBBéd £, weeks

after inplant atl on. wer e i ssol Vi ng

the conpound i n°&eBEEI0 ﬁ@rﬁ%&wékaqlut@epmaﬁalgéﬁéﬁ»&ﬁﬁ Poembﬁ }5 35
Castor QG BASIﬁg/nCE@Imeya)(el whikH 58 nd b k0SODIW whutioh. ﬁﬁ%ﬁl%ulﬁ&mlﬁhe was
soni cat ed i n angdd br i quder sol ved.
Preparation of gl?ﬁgﬁ@&:‘ﬁ?%l%’% ?Oﬁaﬁto C&%}Tjﬁds?& ex%%)gsgtarngtl on/r %"ﬁi conmpound
stock solution was diluted 1:10 with D5W(5%Dextrose in Water, Abbott
Laboratories, USA).TheDosihg@ohition{DRingy Waurha: Ocd)osiﬂrg@nsellutnﬂmg)wfas Zosrpdund

(1) was prepar yggﬂp / ting 0.2 mM of a
25 ng/ m Conpouﬂg%{l g%ﬂﬁ%ﬁ%gbg%gﬁgé 4%1“1&1?1&1%%% %{R}J and 2) a dosing
solution conmprising of 1.5 ng/m of Paclitaxel (obtained from Sigm

Chem cal Co.) aprRlD2080my/ M of Conpound (1) was obtained by mxing 0.2 nl

of a 50%tOH 50% CrEL stock solution containing 25 ng/m of Conpound (1)
and 15 ng/m of Paclitaxel with 1.8 m of a 100% D5W sol ution. The final

formul ati on forMi%eCDdosymHyfemalebT¥EHOWAs 5% Et OH, 5% CrEL, 4.5 % Dextrose,
and 85. 5% wat er TunldreMDS-4 5)(Hogad bkdast chlopsiiay Vol une: 0.01 ml/gram = 10 ml/

kg) was i nject o the m ce bearing MDA-435 human breast
t unor . PRGFOCG?&H{%H[P&{O%C%{}W%U%% "ps%enal e (n=5/group) Tunor: MDA-435 (Human

breast car ci non¥grmulagipn: At GremenhorSik., 1BEthanel) %}Ydrﬂnﬁ%egh%ﬁwt%tspblﬁm 5%
Crenophor EL, S5Adminhéatdn rodldntéaendesGble asetivat er sol ution Adm nistration

rout e: in”avenﬁb‘s?ngbs%éﬁ?ﬂeiz %&q};j{gn Dosi ng schedul e: weekly x 4

Group Drug Treatment (Dose)
1 Vechicle Only
2 Paclitaxel (15 mg/kg)
3 Compound (1) (25 mg/kg)
4 | Paclitaxel (15 mg/kg) + Compound (1) (25 mg/kg)

RESULTS

Figure 1 shows the effects of Compound (1) on enhancing anti-tumor activity of
Paclitaxel (Taxol). As can be seen from Figure 1, Compound (1) significantly enhanced
anti-tumor activity of Paclitaxel on human breast tamor MDA-435 in nude mice. Figure
2 shows the effects of Compound (1) and Paclitaxel on the body weight of nude mice
bearing MDA-435 human breast tumor. As can be seen from Figure 2, Compound (1)
significantly enhanced anti-tumor activity of Paclitaxel without increasing toxicity.



G oup Drug Treatnent (Dose) 1 Vechicle Only 2 Paclitaxel (15 ng/kg) 3
Compound (1) (25 ng/kg) 4 Paclitaxel (15 ng/kg) + Conpound (1) (25 ng/kg)
RESULTS Rwouwsmock2&howst he ef fects of Conmpound (1) on enhamcirrzsozet7i4 t unor
activity of Paclitaxel (Taxol). As can bg,seen fromFigure 1, Conpound (1)
significantly enhanced anti-tunor activity of Paclitaxel on human breast
tunor MDA-435 in nude mce Figure 2 shows the effects of Conpound (1) and
Pacl i taxel on the bod i ght of nude mice bearing MDA-435 hunan breast
tunor. As can be see 1f1‘?@i*ﬁ1FVij}fﬂéhéE beempasiawidly Chgwn midglesdribedinith sefurnranioed
anti-tunor acti pﬂefeyre@Ems’@&iinbﬁtamfeowlﬁ\m bt uhd[Hﬁé’t&ﬂsdyrtﬂosE ORGl1€d fnYhe MEn&3/ 006428

PCT/ US02/ 21714 0_\hi i i on -has | arl ho and
descri bed with rer?)él? %hr?gées R angfigtﬁlrseraay brﬁ)m%fp er 1 thou(% be

under st ood by tW@ﬁ@o%tk‘?PllV@tIlOiﬂﬁnQQii@aéﬁe@bYﬁ?atappﬁmé?dQifusischanges |n form and
details may be made therein w thout departing fromthe scope of the

i nventi on enconpassed by the appended clains. WO 03/006428 PCT/ US02/ 21714
-31 CLAIM5 What is clainmed is: 1 A conpound represented by the foll ow ng
structural formula: (3 Z22Z14 R YN /NR N"KYNSI I S 56 or a
pharmaceutically acceptable salt thereof, wherein: Y is a coval ent bond,
phenyl ene group or a substituted or unsubstituted straight chained

hydr ocar byl group, or, Y, taken together with both >C=Z groups to which it
is bonded, is a substituted or unsubstituted aromatic group; R is an

al i phatic group, a substituted aliphatic group, a non-aronmatic



het er eocyclic group, or a substituted non-aromatic hetereocyclic group;

R2- R4 are independently -H, an aliphatic group, a substituted aliphatic
group, a woras@psti c hetereocyclic group, a substituted RCRABODZEL4 C

het ereocyclic group, an aryl group or a sybstituted aryl group, or R and
R3 taken together with the carbon and nitrogen atons to which they are
bonded, and/or R2 and R4 taken together with the carbon and nitrogen atons
to which they are bonded, form a non-argnai¢ heterocyclic ring optionally
fused to an aromatic ring; R5-R5 are independently -H, an aliphatic group,
a substituted aliphatic group, an aryl group or a substituted aryl group;
and Z is =0 or oo V1 that when Y is -CH2-, R3 and R4 are both phenyl
and R5-R8 are £W§M}£Fgﬁkﬁ§% Rl and R2 are not both nmethyl. 2. The conpound
of Claiml wherein: Y is a covalent bond or a substituted or unsubstituted
strai ght chained hydrocarbyl group, or, Y, taken together with both >C=Z
groups to whichl-it iAcomrayaeepprasented byithatollowiing gtregturglfemBda:i t ut ed aromatic
group; WO 03/006428 PCT/ US02/ 21%14 -32 Rl is an alip ic group or a
substituted aliphatic group; ahd R2-Rdilare indgpendent|y -H, an aliphatic
group, a substituted &L {phati cN_group a supBfituted aryl
group, or R1L and R3 take getﬁé$ th T ogen.atonms to
whi ch they are bonded, andjjor R2 ahd R4 taken toggther wlth the carbon and
nitrogen atons to which they are bonded, forma non-aro i c heterocyclic
ring optionally fused to an ar omat fe ring. 3. The %bnpoun of Claim?2
wherein Y, taken together with both >C=Z groups to which it is bonded, is
a substituted or unsubstituted aryl ene group. 4. The conmpound of Caim3
wherein the conpound is represented by the following structural fornula:
RBW-5~\\ NRARLNA I I R YNNN T 1 YSR5 R6 Swherein Ring Ais
substituted or unsubstiphatiractudituly \Wédeptablckhlt thereofNwherein:

Y is a covalent bond, phenylene group or a substituted or unsubstituted
straight chained hydrocarbyl group, or, Y, taken together with both >C=Z groups
to which it is bonded, is a substituted or unsubstituted aromatic group;

R, is an aliphatic group, a substituted aliphatic group, a non-aromatic
hetereocyclic group, or a substituted non-aromatic hetereocyclic group;

R,-R4 are independently -H, an aliphatic group, a substituted aliphatic
group, a non-aromatic hétereocyclic group, a substituted non-aromatic
hetereocyclic group, an aryl group or a substituted aryl group, or R; and Rj taken
together with the carbon and nitrogen atoms to which they are bonded, and/or R;
and Ry taken together with the carbon and nitrogen atoms to which they are
bonded, form a non-aromatic heterocyclic ring optionally fused to an aromatic
ring;

Rs-Rg are independently -H, an aliphatic group, a substituted aliphatic
group, an aryl group or a substituted aryl group; and

Z is =0 or =S§;
provided that when Y is -CH;-, R3 and R4 are both phenyl and Rs-Rg are all -H,
then R; and R; are not both methyl.

2. The compound of Claim 1 wherein:
Y is a covalent bond or a substituted or unsubstituted straight chained
hydrocarbyl group, or, Y, taken together with both >C=Z groups to which it is
bonded, is a substituted or unsubstituted aromatic group;



5. The compound of Caim2 wherein Y is a covalent bond or a substituted or
unsubstituted strai ght chai ned hydrocarbyl group. 6. The conpound of C aim
2 wher ei rwohg/oea@apound i s represented by the follow ng st®ecaatsoz/zd7i4 or mul a:
RRQOi4 R N\ / NR N""kY NSIn3J S 56 whherein Y is a coval ent
bond or -CR7R8- and R7 and R8 are each i'&épendently - H, an aliphatic or
substituted aliphatic group, or R7is -Hand R8 is a substituted or
unsubstituted aryl group, or, R7 and R8, taken together, are a C2-C6
substituted or unsubsti Rutsu adibkajic greap gr osybstitvied alyhategaep; RGT/ US02/ 21714

-33 7. The conpound of CalR) e WasscRidny e, a‘ﬁca@:%hﬁ@%roiu ,  SBERESNIRMatRy the
follow ng structural forrrullz;q:rl30q?{i4 R1 N / g@l‘k Yeﬁé}tbks
| 1 S wherein Y is SRRBIEHOPNEG SBFIESARE 2roup & apdBs BrompeqrTvdthg
al i phatic group, a teadashontand eifrogén ghdrat to ovhiphdlgy, arabanded, andiorel4 and R4 taken

heter eocyclic gr OUpato%Eheﬁwitﬁ wRLEILbA hihifGen 3oBIRS Which 8l LRAOHE! fongllhoUP and
R5-R8 are all -H 8, Th he S

e conpound aof .Caim erein t conpound i
represented by the F‘8P1amm%gaef§'i°ﬂf@f HP%?ptPB?J‘]H&?%FﬁW ﬁo’@aticﬂfrl?gl?l YN/ NR
"~k N"-KYY NS S _R5 R6 5 6 whe_rein Y is a cova!ent bond or -CR7R8-, at
| east one of R3-R2hg _c@rﬁpodﬂ@%?@&%Q%h@ﬁin@;tﬁ@n%’g%{ﬂepwﬁﬁ bRhstLe BBty a

substituted C3-C8 cycl.ic. ali tic : .
X;vchlch it 1% bo%]e%, 1Js a substituted or unsubstituted arylene group.

4. The compound of Claim 3 wherein the compound is represented by the following
structural formula:

/\N R4

Rs W
|

wherein Ring A is substituted or unsubstituted and W is -CH- or -N-.

5. The compound of Claim 2 wherein Y is a covalent bond or a substituted or
unsubstituted straight chained hydrocarbyl group.

6. The compound of Claim 2 wherein the compound is represented by the following

structural formula:
4

Uodn
R4 N /“\ )j\ N Ry
e
S Rs Re S
wherein Y~ is a covalent bond or -CR;Rg- and Ry and Rg are each indepeﬁdenﬂy -
H, an aliphatic or substituted aliphatic group, or R7 is -H and Rg is a substituted or

unsubstituted aryl group, or, R; and Ry taken together, are a C2-C6 substituted or
unsubstituted alkylene group.



group, a substituted straight chained or branched aliphatic group, a
substituted non-aromatic hetereocyclic group, or an unsubstituted

non- ar onewoa3Met4es eocyclic group and R7 and R8 are each ipaadpsenciemnt|y - H,
an aliphatic or substituted aliphatic gr@up, or R7is -Hand R8 is a
substituted or unsubstitutéd aryl group, or, R7 and R8, taken together,
are a C2-C6 substituted or unsubstituted al kyl ene. group. 9. The conpound
of Claim8 wherein R3 and R4 are both net htyhl. 10. The conpound of Claim®6
wher ei n the conpoundtp someymdE Rl 1pyhediethe gpmprrng ds rerresanted by e fPkrving a:
WO 03/ 006428 PCT/ USQhaddrdllyrmuld4 3 0 O- 14 R YN NR2 N"-k YY" NHH S
S wherein Y" is a a coval ent boRgd or -G§2-. 11.p9The conRpund of Caim 10

wherein R and R2 are the sane. 12. The gonpoundjlof C aim 10 wherein the
conpound i s represent edpr t he ol | o%ruct ral forgula: 3g0 01 14 Ri
YN/NRE NY NHH S feMa. Yo7 s 8. g covatent-bon ~Tr2; and R
is a substituted or unsubstiffuted ali phati cYgroup alld R2 id|la substituted
or unsubstituted aryl group.|/13. The|conpound of C ajm 10 rein Rl and R2
are the sane and R3 and R4 afe the Rame. 14. The coRpound &f Caim 13

wherein R3 and R4 are both a |lower alkyl group or a substituted | ower

al kyl group. 15. The conpound of Caim 14 wherein R3 and R4 are both a
| ower al kyl group wherein Y’ is a covalent bond or -CR7Rg-, least one 4of Ri-Ry is an aliphatic

group, a substituted aliphatic group, a non-aromatic hetereocyclic group, or a
substituted non-aromatic hetereocyclic group and Rs-Rg are all —H.

8. The compound of Claim 1 wherein the compound is represented by the following

structural formula:

T3 0 0 T4
T
\[( \T v T / \”/ :

S Rs Rs S

wherein Y’ is a covalent bond or -CR;Rg-, at least one of R;-R,is an
unsubstituted C3-C8 cyclic aliphatic group, a substituted C3-C8 cyclic aliphatic
group, a substituted straight chained or branched aliphatic group, a substituted
non-aromatic hetereocyclic group, or an unsubstituted non-aromatic hetereocyclic
group and R; and Rg are each independently -H, an aliphatic or substituted
aliphatic group, or Ry is -H and Ry is a substituted or unsubstituted aryl group, or,
R7 and Rg, taken together, are a C2-C6 substituted or unsubstituted alkylene

group.
9. The-compound of Claim 8 wherein R3 and R4 are both methyl.

10.  The compound of Claim 6 wherein the compound is represented by the following
structural formula:



substituted with substituted with one or nore groups selected from - CH,
-Br, -d, -1, -F, -ORa, -OCORa, -CORa, -CN, -NO2, -COOH, -SC3H, -NH2,
-NHRa, - WORaRpu28 - COORa, - CHO, - CONH2, - CONHRa, - CON( RaRPLTI/USMMOORA, -
NRCORa, - NHCONH2, - NHCONRaH, - NHCON(RaRb),, - NRCONH2, - NRcCONRaH,

-NRCON( RaR), - C(=NH) - NH2, - C(=NH)- NHRa, -'&':NH) - N(RaRb), -C(=NRc)-NH2,
-C(=NRc) - NHRa, -C(=NRc)-N(RaRb), -NH C(=NH)- NH2, -NH C(=NH)-NHRa,

- NH- C(=NH) - N( RaRb) , -NH—C(:NRc)kyHZ, -NH WD 03/006428 PCJ/ US02/ 21714 -35
C(=NRc) - NHRa, - NH C(=NRc) - N(RaR)},® - NRAHL( =NH) - NH, , - NRdF*C(=NH) - NHRa,
-NRd- C(=NH) - N(RaR), - NR - C(=NR) -INH2, - NRd- C( =NR)[t NHRa, r NRd- C( =NR) - N( RaR) ,
- NHNH2, - NHNHRa, - NHRaRB1 0% -S a, - NRa%b,N CH= , 0

- CH=CRaRb, -CR=CRaRDb,-CR = . o- CRaRb, ™y CCRa,"NSH, - , -S(O Ra,
-S(O) 2Ra, non-aromatic heterfpcyclic tyroup, substituted nonjlaromatic

het er ocycl i c group, benzyl oup, substituted benzyl groupg aryl group or
substituted aryl group wherein Ra-Rd are each independently an alkyl

group, substituted al kyl group, benzyl, substituted benzyl, aromatic or
substituted aromati ovlgirany;” i04 3 edNRRbond bakElh-1 oget her, can also forma
substituted or unsubstituted non-aromatic heterocyclic group. 16. The
conpound of Claim 14 wherein R3 and R4 are both nethyl or ethyl. 17. The
conpound of Claim 16 wherein R and R2 are both a substituted or

unsubsti t ut ed alli. phaktecogipouf. of ThaimThevhetipRibnd RefareGhasamel 7 wherein R1 and
R2 are both a substituted or unsubstituted cyclic aliphatic group. 19. The
conpound of Claim 13 wherein R3 and R4 are both a heteroaryl group or a
substitut ed het®roarijie cgrpapd of§laimi8 whstapuihmeeraoung é@ifﬁﬁf?&?nﬂ%g} #en R and
R2 are both an ali phtaliéwingsuguralrformulssubsti tuted al i phatic group. 21. The
conmpound of Claim 13 wherein R3 and R4 are both a substituted phenyl

group. 22. The conpound of CIaingl wherein R3 %pd R4 ane both a phenyl
group substituted with at | east|'one grqup otheni than ar aliphatic group.
23. The conpound of Claim 22 wherein Rl [gand R2 e both lan aliphatic group

or a substituted aliphatihg greups N Rz ;
Y N y" N/\”/
H H
S

S

wherein Y” is a a covalent bond or —CH;- and R is a substituted or unsubstituted

aliphatic group and R is a substituted or unsubstituted aryl group.

13. The compound of Claim 10 wherein R; and R; are the same and R3 and Ry are the

same.

14, The compound of Claim 13 wherein R3 and Ry are both a lower alkyl group or a
substituted lower alkyl group.

15.  The compound of Claim 14 wherein R3 and R, are both a lower alkyl group
substituted with substituted with one or more groups selected from -OH, -Br, -Cl,
-1, -F, -OR?, -O-COR?, -COR?, -CN, -NO,, -COOH, -SO;H, -NH,, -NHR? -
N(R*R®), -COOR?, -CHO, -CONH,, -CONHR?, -CON(R’R"), -NHCOR?, -
NRCOR?, -NHCONH,, -NHCONR®H, -NHCON(R*R®), -NR°CONH_, -
NR°CONR*H, -NR°CON(R®R?), -C(=NH)-NH,, -C(=NH)-NHR®, -C(=NH)-
N(R?R?), -C(=NR%-NH,, -C(=NR%)-NHR?®, -C(=NR°)-N(R°RP), -NH-C(=NH)-
NH,, -NH-C(=NH)-NHR?, -NH-C(=NH)-N(R?R?), -NH-C(=NR")-NH,, -NH-



24. The conpound of Claim 21 wherein R3 and R4 are both a phenyl group
substituted with one or nore groups selected from-OH, -Br, -d, -1, -F,
-ORa, -0-wOORap642€C0Ra, -CN, -NO2, -COOH, -SO3H, -NH2, - NHRET/UShE/RARD),
-COORa, WO 03/006428 PCT/US02/ 21714 -365CHO, -CONH2, - CONHRa, - CON(RaRb),
- NHCORa, -NRCORa, -NHCONH2, - NHCONRaH, - NHCON(RaRb), -NRCONH2, - NRCONRaH,
- NRcCON( RaRb) , - C( =NH) - NH2, - C(=NH) - NHRa, C( NH) N(RaRb), - C(=NR)- NH2,

S0 B S o R St Y

- NRdH- C( =NH) - NH2i MﬂHRi :mj cwﬂm) NERRR) - RN NRIOR@HED)NR ——CNNR“E(\IHNR)-- NH2,
-NRd- C(=NR) - NHRa, - W %nggg 6)2NH2

- S2NHRa, - SOZNRaRb

-CCRa, -SH, -SRa, - W &Bo t@%r%e@%ﬁ%ﬁ :gr oup,

non-aromati ¢ het er odyCRj, eS}gr-S)Ri“p S(OMip sI(DY-RE, eldnmmmmbhetaﬁocynhhgtoap ocyclic

group, benzyl group, su§§1!iaﬁéd fdhta &lﬁﬁfcm@t&locycg&%@g @eﬁiéh gj%g,l%b%té&%mt ut ed

aryl group wherein Ra- e each | ndepende
substituted al kyl gr%?}ﬁ’ arﬁ 9uR or subyqdiagy gepupavisiam R aRo%lF*icé 1‘%515Pendenﬂy
substituted aronati cangtkyhgpumrsubshﬁmadllqu grale belizgl edtstiuied atkyhb®matioom a

substituted or unsugﬁggnWéfgofR%gﬁgggtNﬁaﬁ;ettﬁ{]gg%v\gblp aﬁlka@#p}omgg The

conmpound of Cl aim 13 wher
substituted | ower alSkOst pasubsiguted pRn BIHMWEPTWCGI%?% 25 wherein R3 and
R4 are both a phenyl gr oup substituted with at | east one group other than

aroup: Tor o ang’ R e Ririt FERm PR CR 8 o BB TR, U T

group. 27. The conpound of Claim 25 wherein RL and R2 are both nethyl,

ethyl, n-propyll7. n- ThatyhpampenCluim 06 whstein®araapRh are B8th a Bubstiamaund of

Cl aim25 wherein Rluﬂg]{il) t@gt th?cI%& - met hyl cycl opr opyl, 2-

met hyl cycl opropyl, cyc cyc entyl, or cyclohexyl 29. The conpound
of Claim25 wherein R and R2 are both a C3 C8 cyclic alkyl group
substituted wi tl. at Theashpané of Olaii 1 Alvlkarbin G, @PR, 80 boikheubsiapausrd of d ai m

13 wherein Rl and R%n%?ﬁt@@&@ycﬁcﬁﬁﬁ%ﬁﬁdérb‘& ed or unsubstituted C3-C8 cyclic
al i phatic group.

19.  The compound of Claim 13 wherein R; and R4 are both a heteroaryl group or a
substituted heteroaryl group.

20.  The compound of Claim 19 wherein R; and R; are both an aliphatic group or a
substituted aliphatic group.

21. The compound of Claim 13 wherein R3 and R4 are both a substituted phenyl
group.

22.  The compound of Claim 21 wherein R; and R4 are both a pheny! group
substituted with at least one group other than an aliphatic group.

23. The compound of Claim 22 wherein R; and R; are both an aliphatic group or a
substituted aliphatic group.

24, The compound of Claim 21 wherein R; and Ry are both a phenyl group
substituted with one or more groups selected from -OH, -Br, -Cl, -, -F, -OR?, -O-
COR?, -COR?, -CN, -NO,, -COOH, -SOsH, -NH,, -NHR?, -N(R*R®), -COOR?, -



WO 03/ 006428 PCT/ US02/ 21714 -37 31. The conpound of C aim 30 wherein R
and R2 are both a cycl opropyl group or a substituted cyclopropyl group.
32. The cwopewed20f C aim 30 wherein Rl and R2 are both aPC3ASB2/zNyed i C
aliphatic group substituted with one or _jgre groups selected from -CH,
-Br, -d, -1, -F, - ORa, -OCORa, -COR -CN, -NO2, -COOH, -SO3H, -NH2,
-NHRa, -N(RaRb), - 000Ra, - CHQ, CO\IHZ - CONHRa, - CON( RaRb), - NHCORa,

- NRCORa, - NHCC]\IHZ

NRCGON Rar) |+~ O SN IS ONiy quNHp%o NN RO R RS} COR GO RREDN o 2,
-C(=NR) - NHRa, - wacwm) NHOGH(RIR DJFWRF@QNH;,I\NR@GNRDH NRIRON(R’R), -

- NH C( =NH) - N( RaRb) Uyﬁsja )Iﬁ% Qg; ( RaRb) ,
- NRAHF O =NH) - N2, - R NRd Ra%bﬁ: 4 - NH2,
- NRd- C(C( W H)NHRa - N CEQ:%U % -NH- ) HNI—NHF%( "SO2NH2,

- gg;{ NHRaSH- SO% gRaRg C(—W%gggggmaﬁ Hy, CNH:(ERBIREJ)BNHRF =1(I]=‘ERE(L %JN%ZR_ 82130513
- a, - - - d d b ,
non-aromatic heteroc‘l‘%ﬁc N}{ou LB@ t&{tg:g no% Jar o?nai{R 5 ﬁ?% cg ﬁ |
group, benzyl group; 2taute
aryl group wherein MHWR%FMHREIPHSOQNHQGBGMER? S@NRéRkﬂHﬂ(EHH*pr
substituted al kyl ng(H%RaﬁenéWﬂC'@gR Rd@ﬁgéﬂ@gg@ga éa('iéﬁm'élf 8%, S(SO?‘rl]{a

substituted aromatic_gro p, can dlso’f
substituted or unsu >Fu ol gEonp s biited alﬁémCWtqr@mj}ccbe@wcwcw
conpound of C ai m 5 swsdtueidmohhsonemapererdcl dlis goapeasn kodp ybdifted @hkowW ng

structural formul a: S.S
wherein Y' is a covgﬁ%}%’t r%?(%}]ﬁlp ONsuquié‘?ég a%h 87" uyﬁﬁ}emlnﬁi %*uarrldeaggmge%endmg%
wherein R7 and R8 af®alygreine pbstitgtsd aﬂ%gre‘marbwlds@stﬂmeébmzslsam%m and
R2 are the same; anedui=Btuaddrdihtiagtube,-NRERPE takd¥DiogSth&) k2T RER 4)S02/ 21714

substituted or unsubstituted non-aromatic heterocyclic group.

25. The compound of Claim 13 wherein R; and R; are both lower alkyl or a
substituted lower alkyl groups.

26. The compound of Claim 25 wherein R3 and Ry are both a phenyl group
substituted with at least one group other than an aliphatic group; R; and R4 are
both an alkyl group or substituted alky! group; or R; and R4 are both a hetereoaryl
or substituted heteroaryl group.

27. The compound of Claim 25 wherein R; and R; are both methyl, ethyl, #-propyl, n-
butyl n-pentyl or cyclopropyl.

28. The compound of Claim 25 wherein R; and R; are both 1-methylcyclopropyl, 2-
methylcyclopropyl, cyclobutyl, cyclopentyl, or cyclohexyl.

29.  The compound of Claim 25 wherein R; and R; are both a C3-C8 cyclic alkyl
group substituted with at least one lower alkyl group.

30. The compound of Claim 13 wherein R; and R; are both a substituted or
unsubstituted C3-C8 cyclic aliphatic group.



-38 36. The compound of Claim 35 wherein R and R2 are both a | ower al kyl
group or a substituted |Iower alkyl group and R3 and R4 are both an nethyl,
et hyl , phwoywb/oau2s8 t hi enyl . 37. The conmpound of C ai m 36 wreraisn2/R714s - H
and R8 is |ower alkyl, phenyl, thienyl oggbenzyl. 38. The conpound of
Claim 36 wherein R and R2 are both a C3 cyclic aliphatic group
substituted with one or nore groups selected from-CH, -Br, -d, -1, -F, -
ORa, -OCORa, -CORa, -CN, -N02, -COOH, -SO3H, -NH2, -NHRa, -N(RaRb) -
000Ra, -CHO, - CONH2, The@onpRand of O@%Rﬁﬂﬁlﬁxeinm,aremlopmpw,a
- NHCONRaH, - NHCON( Raﬁpgmuted\ﬁggbh%?, NRCONRaH, - NRCON(RaRb), - C(=NH)- NH2,
-C(=NH) - NHRa, - C(=NH)-N(RaRb %{lRC) NH2, - C(=NRc) - NHRa,
-C(=NR) - N(RaRb), -NH C(=NH)-NH2, -NH C(=NH)- NHRa, -NH C(=NH)-N(RaRb),
- NH C(=NR) - NH2, 32, NHTI(GiNRPONdmCIaImIHO “(h(anemﬁ&]) ankil(lﬁaﬁﬂ))oﬁh aﬁm&c@(lmmmha’ﬂm
- - g(( NE'))NH(F? Rb)hg@hpqu Mellizd MoRHRDr mo ﬂ% satBha NoR,. OHNm; pr) NHRa,
- C a q
- SC2NRaRb, - CH=CHRa, O} MR&C’W{%@%% g%,@qpﬁz I\F%Q)@%Rg\’
-SH, -SRa, -S(O) Ra, COGRDICRA,-CONG, -CONHR?, @ousmw»macamymgom,p,
non-aromatic heter OCNHtDN}Er@HmONWSNHEB R'“PrNT'{“r ﬂi’%‘(ﬁxf C' ic
group, benzyl group, ryl roup or & Jt ed
aryl group wherein I%ﬁtgi\i{heﬁki' gﬁ%éé%én@éﬁ#ﬁw %‘lg I\éﬂ‘{cﬁub C? NR
substituted al kyl grdiip CERREYNHRE 4GEINR® )JNGH‘RB)eFI\iHJC(—HHM@IZJ NEBE(=NH)-
substituted aromati augRrROURH-QENENRRRER®), NQ@DNR? eNHé‘@NR%'ﬁﬁRf OI(IH‘ a
substituted or unsubst n Q
conmpound represent edf(ﬁb&bﬂg&fg& 3% g(n%si\]mgﬁ%} é‘fRf Nﬁ) HRRIN% @(“ﬁﬁl) R1 N
NYR2 YN" .1k Y W(RaH)HNR§$NR°)é\IIM1M CORERNHR? aNRépJ(ﬂbR%)—l\ﬁabe),
t her eof wher ei n: X I?R“‘dSQZNHZC% Ra aRIRZ _Q:I_ggth a
substituted or unsugﬁ}I éLgt gd a %{H ¢ gro C@i’u .
methyl or ethyl: KR8 R CREICHRY! CRR CCR S, 'SRY SO)R,
-S(0)2R?, alkyl group, susbstltuted alkyl group, non-aromatic heterocyclic group,
substituted non-aromatic heterocyclic group, benzyl group, substituted benzyl
group, aryl group or substituted aryl group wherein R®-RY are each independently
an alkyl group, substituted alkyl group, benzyl, substituted benzyl, aromatic or
substituted aromatic group, or,-NR?R¢, taken together, can also form a
substituted or unsubstituted non-aromatic heterocyclic group.

33.  The compound of Claim 5 wherein the compound is represented by the following
structural formula:

I 0 0 T4
Ri N /u\ /“\ N Re
\”/ \N Y’ N/ \”/
H H
S S

wherein Y’ is a covalent bond or -CR7R;-.
34, The compound of Claim 33 wherein R; and Rg are different.

35. The compound of Claim 33 where R; and R; are the same; and R; and Ry are the

same.



WD 03/ 006428 PCT/ US02/ 21714 -39 R7 is -Hand R8 is -H or nethyl. 40. The
conpound of Claim39 wherein Rl and R2 are both C3-C8 cyclic aliphatic
group subwDioBo@as with one or nore groups sel ected from - @dr/vsBr2174LCl , -1,
-F, - ORa, -OCORa, -CORa, -CN, -NO, - , -SBH, -NH2, -NHRa, -N(RaRb),
- COOR a, -CHO, -CONH2, -CONHRa, -CON(RaRb), -NHCORa, -NRCORa, - NHCONHZ,

- NHCONRaH, - NHCON( RaRb), -NRCONH2, -NRcCONRaH, - NRCCON(RaRb), - C(=NH)-NH2,
-C(=NH)-NHRa, -C(=NH)-N(RaR), -C(=NR)- NH2, -C(=NR)-NHRa, -C(=NRc)-N(RaR),
- NH- C( =NH) - NH2, 36. NH-1echipounNidiRE]aim [N5Hw@ereiH] - and Ra Ris ooth-aNbkv G ativRironpier a

-NH C(=NR) - NHRa, - Nlﬂubs@}@uté\ﬁg%eﬂ\m 2ot me th R4 oNHRa,
-NRd-G(=NH) - N(RaRb) - NR NR@?BMI—IE% Rd- Ccﬂ‘( NRC) - NHR%}N bk

- NRd- C({ =NRc) - N( RaRp)Het yNHNHZ -NHNHRa, - NHRaRb, - SO2NH2, - SO2NHRa,

_ SCPNRaRb, - CHECHRa, - CHECRaRb, - CR=CRaRb, - CRC=CHRa, - CR=CRaRb, - CCRa,

-SH, -SRa, -S(QRa, me%(n%&ﬁa,of@ éﬁi&'%Wh@fe‘zﬁx RS 0Lhd R Roidrkikly1, SRANR.

non-aronmatic heteroc}\{cl i.C u1 substituted non-aromatic héterocyclic
group, benzyl group, thist of ('f ed benzyl group, aryl group or substituted
aryl group wherein Ra-Rd are each independently an alkyl group,

substituted al kyg grﬁéQompﬁﬂﬁWfCIa%Hl?% thbAtneEl A8 RZ Yie hofh LATRER @ it ahphatlc
substituted aromatic

roup,. RaRd , taken t m a
substituted or unsut%&‘ sé’&lt‘?ﬂ)‘ﬁl PR PRHOE° ﬁg?lﬁrsggﬁi‘ﬁe@ng(ﬁg i:i T]lF:‘re
conpound of O aim6 QmaefCeC@Nf‘{SC@th R, V@, ECE@OEamaHANHzTHﬁ{RoﬁﬁBERId, of

fCI ai rnI 41 wherei n t hexGORV ARG 'C@.NI? r@ﬁgkedc@m(ﬁaﬁé) N}ﬁ)@;bﬁw RCHRA UCt ur al
Covar'ent bond or - BICOY NG GPNE T el B R ar e
S ok ol e s ot bt
c c )- g{ -
5" The compound. of (F el A AU ot AT Ll R 4 0 o0p
C(=NR)-N(R’R®), -NRH-C(=NH)-NH,, -NRd-C(=NH)-NHRa, -NRY-C(=NH)-
N(R'R?), -NR-C(=NR®)-NH,, -NR%-C(=NR°)-NHR?, -NR*-C(=NR%-N(R’R"), -
NHNH,, -NHNHR?, -NHRR", -SO,NH,, -SO,NHR?, -SO,NR*R", -CH=CHR’, -
CH=CR®R®, -CR=CR*R’,-CR*=CHR?, -CR*=CR’R’, -CCR?, -SH, -SR?, -S(O)R?,
-S(0);R?, alkyl group, substituted alkyl group, non-aromatic heterocyclic group,
substituted non-aromatic heterocyclic group, benzyl group, substituted benzyl
group, aryl group or substituted aryl group wherein R>-RY are each independently
an alkyl group, substituted alkyl group, benzyl, substituted benzyl, aromatic or
substituted aromatic group, or,-NR"Rd , taken together, can also form a
substituted or unsubstituted non-aromatic heterocyclic group.

39. A compound represented by the following structural formula:

Py
R N N R,
S S

or a physiologically acceptable salt thereof, wherein:

Y’ is a covalent bond or -CR7Rg-;

R; and R; are both a substituted or unsubstituted aliphatic group;
Rj3 and Ry are both -H, methyl or ethyl; and



substituted | ower al kyl group; R3 and R4 are both a | ower al kyl group or
substituted | ower al kyl group; and R5 and R6 are both a | ower al kyl group.
46. The cwoponmd2of C aim 43 wherein RL and R2 are bot h aPComso2/a17ky/| group
or substituted | ower al kyl group; R3 and,R4 are both a phenyl or
substituted phenyl; and R5 and R6 are bo% a |l ower al kyl group. 47. A
conpound represented by the follow ng structural fornmula: 3 10 14 R NN
R2 YNY N HH S S wherein Y is a covalent bond or -CR7/R8-. or a
physi ol ogi cal | y accept ablFe isd] andtheds dbbrmethidrein a) R, and R2 are both
cyclopropyl; R3 and R4 are both nmethyl; R7 and R8 are both -H, b) R and
R2 are both cyc‘jl(ppr

c) R and R2 aré bot?ﬁ%(?%lp% éﬁﬁm W&‘r%%g‘g% %‘pﬁ ﬁS??Otﬁg?@%yawllpggﬁet hyl :

R8 is -H d) RL and g@peaubstmﬁ@ with et dyyasy groupsrseleyicd frR® -QHd-B4-Chr-B -Bot h
met h%' : hYIrTE![fS’l | bond; o) -REcRd.ddR>alc, bedh @o@p;etgui{cmzomppym(m@)and R4
zlir (raret ﬁyl cycl o);;ropyl C@gﬂaﬁéﬂf Cﬁ\@l&;bo(g(ﬁh h&%’l‘@% %ﬁ{?@%{hyﬁ\lﬁgﬁg 'R8 is -H,
g) RL and R2 are botNH{@ONHb,hNPKSﬁHﬂ]&@} dWﬁONk‘&aRShd\UmZQiﬁéz H&%Qﬁﬁian R7 is
Sf’ lebo'?ﬂdrreR?hl iS R, TNATS), R@(:N o hCL'NEIMRSC Z{-QRR*RE’ /21714
-41 i) RL andyRZ ar eﬁ@o (ﬂ(_m % @B@E) @i EJQI%ZI ’eﬁg@g%f hyI
R7 and R8 are bot h M@RhyNE-C(=NH)- N(RaR) -NH-C(=NR®)-NH,, -NH-C(=NR)-NHR’, -NH
C(=NR®)-N(R*R"), -NR*H-C(=NH)-NH,, -NR%-C(=NH)-NHR?, -NR4-C(=NH)-
N(RR"), -NR%-C(=NR%)-NH,, -NR*-C(=NR°®)-NHR?, -NR%-C(=NR°)-N(R*R"), -
NHNH,, -NHNHR?, -NHRR®, -SO,NH,, -SO,;NHR?, -SO,NR°R?, -CH=CHR?, -
CH=CR"R®, -CR°*=CR"R’,-CR°=CHR?, -CR°=CR°R®, -CCR?, -SH, -SR’, -S(O)R?,
-S(0),R? alkyl group, substituted alkyl group, non-aromatic heterocyclic group,
substituted non-aromatic heterocyclic group, benzyl group, substituted benzyl
group, aryl group or substituted aryl group wherein R>R? are each independently
an alkyl group, substituted alkyl group, benzyl, substituted benzyl, aromatic or
substituted aromatic group, or,-NR*R¢ , taken together, can also form a
substituted or unsubstituted non-aromatic heterocyclic group.

41.  The compound of Claim 6 wherein Rs and R are the same.

42.  The compound of Claim 41 wherein the compound is represented by the
following structural formula:

R A A
R4 N /“\ /“\ AN R,
S Rs Re S

wherein Y” is a covalent bond or -CH,.

43.  The compound of Claim 42 wherein Rs and Rg are both a lower alkyl group or a
phenyl group.

44.  The compound of Claim 43 wherein Rs and R¢ are both a methyl group.



j) R and R2 are both 1-nethylcyclopropyl; R3 and R4 are both ethyl; R7 and
R8 are both -H, k) R and R2 are both 1-nethylcyclopropyl; R3 is nethyl,
and R4 i swetbyhe42)7 and R8 are both -H 1) R and R2 ar ePbotuso2/21714

2-met hyl cycl opropyl; R3 and R4 are both mgi-hyl; R7 and R8 are both -H, m
Rl and R2 are both 2-phenyl cycl opropyl; R3 and R4 are both nethyl; R7 and
R8 are both -H, n) R and R2 are both 1 -phenylcyclopropyl; R3 and R4 are
both nethyl; R7 and R8 are both -H, o) Rl and R2 are both cycl obutyl; R3
and R4 are both nmethyl; R7 and R8 are both -H p) R and R2 are both

cycl opentyl ; R34and P campotystdi GlaimidIwheRih Runahd By ager twth dlvtwler alky] gepupRE and
R2 are both cycl ohexybstithidd R &Ryl 3tRp PRI 4hd 18 biWoth RowaPsii@rAper both -H

ot -t s) R and. FOPSHE BT HERUD v T R R PEtBIT RO hFPIR R and Re

are both - H t) Rl and R2 are both nethyl; R3 and R4 are both t-butyl; R7

and R8 are bot hgg, H;THé)coﬁ?ﬁoﬁﬂd)f@aiﬁM@ wileth B, ;are%ﬂ@epgwgflalﬁrlggﬁﬁtop
R

phenyl; R7 and R3 are, hot -H v) Rl and ar oth t-butyl. nd. R4
are both methyl; R7 S&R%%F%d lover 361@%1 ﬁm}‘Pﬁ,g it F‘rez’i‘?% "‘Fig‘eﬁ}‘lé’r é'%{ﬁ?ﬁ“ ‘Yhd R4

are both nethyl; R7 aadd®sR8d Bs &ebothh lowr alkyl grmp. Rl and R2 are both n-propyl ;
R3 and R4 are both nethyl; R7 and R8 are both -H WD 03/006428

]I?(C):;I'/rrtllsgﬂ 2%13 65'43 f%m@ou%grﬁrypgéougrgegfftﬁg%ﬁg&vgg sb ctlgrglefoL‘r?llllrla:OW ng structural
3

T
A I
heh e

. H H

| |

4

S

wherein Y’ is a covalent bond or -CR;Rg-.

or a physiologically acceptable salt thereof, wherein

a) R; and R; are both cyclopropyl; Rs and Ry are both methyl; R7 and Rgare
both -H;

b) R; and R; are both cyclopropyl; R3 and Ry are both ethyl; R; and Rg are
both -H;

c) R; and R; are both cyclopropyl; R; and R4 are both methyl; R; is methyl;
Rgis -H;

d) R; and R; are both 1-methylcyclopropyl; R; and R4 are both methyl; Y is
bond;

e) Ry and R; are both 1-methylcyclopropyl; R; and R4 are both methyl; Ry
and Rgare both -H;

) R; and R, are both 1-methylcyclopropyl; R; and R4 are both methyl; Ry is
methyl and Rg is -H;

g) R; and Rj are both 1-methylcyclopropyl; R3 and Ry are both methyl; Ry is
ethyl and Rgis -H,

h) R; and R; are both 1-methylcyclopropyl; R3 and R, are both methyl; Ry is
n-propyl and Rgis -H;



N'"."k Y "'k N HH S S wherein Y is a covalent bond or -CR7R8-. or a
physi ol ogi cally acceptable salt thereof, wherein: a) RL and R2 are both
cycl opropyb;03B®42d R4 are both nethyl; R7 and R8 are botrhTAlNp2/B)71RL and
R2 are both 1-nethylcyclopropyl; R3 and Rg.are both methyl; Y is bond; c)
Rl and R2 are both 1 -nethylcyclopropyl; R3 and R4 are both ethyl; R7 and
R8 are both -H, d) RL and R2 are both 1-nethylcyclopropyl; R3 and R4 are
both methyl; R7 is jyethwy,; 1S bodH1- r :

- met hyl cycl opropyl ; gg aﬁizﬁgﬁéggbg@ﬁﬁﬁﬁ%{gzéﬂﬁ%?ﬁgﬁga&k%ﬂ%?g&:gﬁﬁw}gﬁ or f)
Rl and R2 are both net hyland Rgarghathpeetiadie both nethyl; R7 and R8 are both
-H 49. A pharnaceut;ical .y C LS .ph ceut

acceptabl e carrier J%r dfﬁ&gﬁ?§§%3&§lggﬁggﬁ%§$g§§¥§‘g%%ea g§&§%@&¥87f%%jng
structural formula: R3 ZRgaredbothvI '"k N:NR2 Y| RLSRE R6 S or a

phar maceutical ly acggpta I re rein: oY:ls coval ent, hand, a
phenyl ene group or gssubg%?Pgﬁége%gﬁdﬁgﬁggpgﬁﬁ(%%LRéﬁ?%?gﬂtm%ﬁ%ﬁﬁgang
hydr ocar byl group, or, Y,and Bkgnbothgdt her with both >C=Z groups to which it

is bonded, is a substitutged unsubst i tuted, aronptic group. Rl |S. an

al i phatic group, a 3 bstilﬁngzgﬁlgﬁ PP%HéggﬁﬁFnghéﬁ@géﬁﬁgPW£%m%WL%h
het erocycl i c group, or aasdiBgirebotheH; non-aromati c heterocyclic group; WO
03/006428 PCT/ US02/ 21714 enden hati c

-43 _R2-R4 are inde ly -H, an al
group, a substitutednali5%&??82mﬁﬁ%ﬁgﬂﬁgnﬁﬁﬁgBVBWékPé@ﬁ%%ﬁ%ﬁ@F@ YoRaup, a
substituted non-aronati c ah@ReroOGYE-HC ’
n) R; and R; are both 1-phenylcyclopropyl; R; and Ry are both methyl; R,
and Rg are both -H;

0) Rj and R; are both cyclobutyl; R; and R4 are both methyl; R; and Rg are

both -H;

p) R; and R; are both cyclopentyl; R; and R4 are both methyl; R; and Rg are
both -H; .

qQ R; and R; are both cyclohexyl; R3 and R4 are both methyl; Ry and Rg are
both -H;

1) R; and R; are both cyclohexyl; R3 and R4 are both phenyl; R; and Rg are
both -H;

s) R; and R; are both methyl; R3 and R4 are both methyl; R; and Rg are both -
H;

t) R; and R, are both methyl; R; and R4 are both #-butyl; Ry and Rg are both -
H;

u) R; and R, are both methyl; R; and R4 are both phenyl; R; and Ry are both
-H;

V) R; and R, are both #-butyl; R; and Ry are both methyl; Ry and Rg are both -
H;

W) R; and Rj are ethy]; R; and R4 are both methyl; R; and Rgare both -H; or
X) R; and R; are both n-propyl; R3 and R4 are both methyl; R; and Rg are both
-H.



group, an aryl group or a substituted aryl group, or R and R3 taken
together with the carbon and nitrogen atons to which they are bonded,
and/ or R2warvd/ob¥28 aken together with the carbon and nitr @egensat/aimss t o

whi ch they are bonded, forma non-aromatihg heterocyclic ring optionally
fused to an aromatic ring; R5-R6 are independently'-H, an aliphatic group,
a substituted aliphatic group, an aryl group or a substituted aryl group;
and Zis =0 or =S The phar mace al 03|t|o of Cl aim49 wherein:
Y is a coval ent48§on §pmRo 15@96? Wééy@ie fﬂﬁ?ﬁ%ﬁﬁuf’m ng"al ght chai ned
hydr ocar byl , group, or, Y, taken 3toget he® with bgth >C=Z;groups to which it
is bonded, is a substituted or unsubstiffuted arigmatic gfoup; R is an

al i phatic group or a subBstjtut ip gro R2- R4 Mg i endent |y
-H, an aliphatic group, a s tltfj\enl al i phayic gr yl group or a
substituted aryl group, or and R3¥'taken together "ith tiHe carbon and
nitrogen atoms to which theygare bonded, and/or R2 and R4 taken together
with the carbon and nitrogen atons to whi ch they are bonded, forma
non-aromati c heterocyclic ring optionally fused to an aromatic ring. 51.
The pharmaceuti cal odigds iyt istcovfleftibahdd5TRREr ei n Y, taken together with
both >C=Z groups t%r%'h %ll)éicdl ap%?ggﬁsalltﬁlel%ois%&%itm ed or unsubstituted

aromatic group. 52 Ig composrtion Tof O ai m51 wherein the
conpound is represént ed Fyng Reae §PisslprRIoR M Recand Ra prefogibrgthyl; RRenhRear4  R1
Al 1 R NNN Y ' | Rpotht6HS S wherein Ring Ais substituted or

unsubsti tuted and W s - euf i han of
Claimb50 wherein Y | a (%g?kﬁ%lje\% g%etﬁ-ngy@o@gggg?%ﬁ?{é%ﬁ?w su%bfhk'l ‘Puted
hydr ocar byl group. WO 032986428 PCT/ US02/ 21714 -44 54. The pharnaceuti cal

conposi tion of C ai )50 BienéRpart Bethdangeyadidpfopyl; RPaERBRIHr€bbi¥hINR, and
foll ow ng structural for rﬂélalae:both H-

d) R and R; are both 1-methylcyclopropyl; R; and R4 are both methyl; R is
methyl; Rgis -H;

e) R; and R; are both 1-methylcyclopropyl; R3 and Ry are both ethyl; R; and
Rgare both -H; or

f) R; and R; are both methyl; R3 and R4 are both methyl; R; and Rg are both
~H.

49. A pharmaceutical composition comprising a pharmaceutically acceptable carrier

or diluent and a compound represented by the following structural formula:
Rs

‘ 7 Z T4
R1 N\N/“\Y/“\N/N\H/Rz |

S Rs Rs S

or a pharmaceutically acceptable salt thereof, wherein:

Y is a covalent bond, a phenylene group or a substituted or unsubstitated
straight chained hydrocarby! group, or, Y, taken together with both >C=Z groups
to which it is bonded, is a substituted or unsubstituted aromatic group;

R; is an aliphatic group, a substituted aliphatic group, a non-aromatic
heterocyclic group, or a substituted non-aromatic heterocyclic group;



3001 (4 RLYN/NR2Z~k N""k' Y NSI R6 S wherein Y is a covalent
bond or -CR7R8- and R7 and R8 are each independently - H, an aliphatic or
substi t utwo oalodgabst i c group, or R7 is -H and R8 is a substcraisen2ion4
unsubstituted aryl group, or, R7 and R8, jsaken together, are a C2-C6
substituted or wunsubstituted al kyl ene group. 55. The pharnaceuti cal
conposition of Claimb50 wherein the corrpound is represented by the
followi ng structural fornula: 130 14 RINN/NR2""Kk NY NHH SS
wher ei n gf is a coval ent %ﬁ#&rﬁpd@@@ntly%anwa%%’%éé&@?&%qd aHphAtiesi t i on
of O ai m 55 wherei n grbupaadorR2roamtc lbtdragtie ploup, aSdbstifthel fohakdmie Ubiemalclic

t of d ai i t
pdlipe n'g°2”uctura{9f§‘%r A0S Pt i SO Rouo! SRESRER Rolietfiginy || o
S WD 03/ 006428 PCT/ UH2arbopzng nitrogen Wfésrfél“ﬂll°]ﬂ'¢h?Ysar%b%d%\?&¢/@ﬁﬁ2 358 R taken - CH-
and R is a substit ubgtheowith tigiwadion bt dtlogea hiof3as vhich tey reddlddd2fong aa

bsti d t I osition
of Ol ai m 55 vher o n Rr Lo ABE ey BHPopdt SIS IBERHL G, | COTROC ! g
The phar maceutical conpofstisdr Biependsntyi -5 applinhaticerrap, asebsttnted abiphsgie h a

| ower al kyl group qroup, swirsldroupt@d shigigkedak gtougymdp. 60. The
pharmaceuti cal compositi gn,of FL.ai m 58 wherein R3 and R4 are both nethyl
or ethyl. ,

50.  The pharmaceutical composition of Claim 49 wherein:

Y is a covalent bond or a substituted or unsubstituted straight chained
hydrocarbyl group, or, Y, taken together with both >C=Z groups to which it is
bonded, is a substituted or unsubstituted aromatic group;

R, is an aliphatic group or a substituted aliphatic group;

Ry-Ry4 are independently -H, an aliphatic group, a substituted aliphatic
group, an aryl group or a substituted aryl group, or R; and R; taken together with
the carbon and nitrogen atoms to which they are bonded, and/or R, and R, taken
together with the carbon and nitrogen atoms to which they are bonded, form a
non-aromatic heterocyclic ring optionally fused to an aromatic ring.

51. The pharmaceutical composition of Claim 50 wherein Y, taken together with both
>C=Z groups to which it is bonded, is a substituted or unsubstituted aromatic

group.

52.  The pharmaceutical composition of Claim 51 wherein the compound is
represented by the following structural formula:

Rs W/\N R4

| |
Rs Rg S
wherein Ring A is substituted or unsubstituted and W is -CH- or -N-.

53.  The pharmaceutical composition of Claim 50 wherein Y is a covalent bond or a
substituted or unsubstituted hydrocarbyl group.



61. The pharmaceutical conposition of Caim60 wherein R and R2 are both
an aliphatic group or substituted aliphatic group. 62. The pharnaceuti cal
conposi t iwp 00f00ddksei m 58 wherein R and R2 are a C3-C8 cyeCirasatphatic
group or substituted C3-C8 cyclic ali phatic group group. 63. The

phar maceuti cal conposition of Caim6l whéfein R and R2 are both a C3- CS
cyclic aliphatic substituted with one or nore groups selected from-COH,
-Br, - d, -1, -F, -ORa, -OCORa, -CORa, -CN, -NO2, -COOH, -SQC3H, -NH2,
-NHRa, - N(RaR), -COORa, -CHO -CONH2, -CONHRa, -CON(RaRb), -NHCORa, -
NRCORa, - NHCONH, - @%Bﬁla'@eunw JRABR bt CrahiRSPNHrein th@%%ﬁ@ﬁ:

- NRc CON( RaRb) , C( NI—B Qﬁ QQMSNHRab ﬁf{% % N(RaRb),” - C(=NRc) - NH, ,
_C(=NR) - NHRa, - RYEIRIE %’yt fuggf formu =NH) - NHRa,

-NI—I-C(=NH)-N(RaRb) - NH C( =NRc) - -N C(=NR) NHRa -NMH C(=NR) - N( RaRb) ,
-Q(= EDZZHN\(RaRb) -NR - C( =NRc) - NH2,
-N

- NRdH C(=NH) - NH, , - NRd- C( =NH) -
-NRd- C(=NRc) - NHRa, - NRB4 NRg) N - NHN - NHN
- SO2NH2, - SO2NHRa, - SO2NRaRp;, - CH= Rb, ~N
-CR=CRaRb, - CCRa, -SH, -SRaj -S(O -S(0)2Ra al kyl grou substituted
al kyl group, non- aromatic hgterocy |c group, subst tut ed n-aromatic
het erocyclic group, benzyl group, substituted benzyl® group, aryl group or
substituted aryl group wherein Ra- Rd are independently an al kyl group,

SUBSE ' E UE eg al kyl t ghiHéRbin ?eﬁ%)él)vale‘illﬂ@&{d'&uéﬁg{g ?ﬂ"l@;Yalnd R h1RIERdN 1ﬁdé§>€ndenﬂy -
substituted aromati en to rm a
substituted or unsug@% C?fﬂyg&ﬁ?ﬁaﬁlﬁ}%ﬁ&%ﬁ%‘g@%ﬁ@@?@gﬁs %‘?%428
PCT/ US02/ 21714 - 46 uambsfl’ch@d piygnou euti-end Re tekpoigethemnarof G2HG snbsBuisher ei n
R3 and R4 are both %n%@ﬁ%edaﬁ%l@h@gr@& a substituted phenyl group. 65. The
phar maceuti cal conposition of aim 64 wherein R and R2 are both a C3- C8
cyclic aliphatic group or substituted C3-C8 cyclic aliphatic group. 66. The
phar maceut i cal onpd¥ephomachtic agmpddionheCinm SRivhemid tR2ccmpeusish a

cycl opropyl group oremtistd bihe biowel LRLORMI fogh@yp. 67. The pharmaceuti cal
conposition of C aim53 wherein the conpound is represented by the
follow ng structural fornmula: Iﬁ 0 OI4 R Y I / N R2 R

- CRSECHRa,

PN

wherein Y” is a covalent bond or ~-CH;-.
56. The pharmaceutical composition of Claim 55 wherein R and R; are different.

57.  The pharmaceutical composition of Claim 56 wherein the compound is
represented by the following structural formula:

R4

Ts 0 0 T4
N /“\ /“\ N R
\”/ \N - N/ \”/ 2
H H
S



N""KY~NHH SS wherein Y is a covalent bond or -CR7/R8-. 68. The
phar maceuti cal conposition of Caim®67 wherein R7 and R8 are different 69.
The phar msio@anid@as conposition of C aim67 where R and RPCarisorvbgisane; R3
and R4 are the sanme; and R7 and R8 are thgs.sane. 70. The pharnmaceuti cal
conposition of Claim69 wherein Rt and R2 are both an aliphatic group or
substituted aliphatic group and R3 and R4 are both a | owner aI kyl  group or
a substituted | ower K r.ou ph ical conpositio

69 wherein R and malbefélnggf%agcqvﬂ% Ongf’kgzlr: %B &asﬁb%lﬂ"o rflﬂi B“W%ﬂﬁe

al kyl group and R3 alighd4 gzove ab@RhlSamsuhSrtwtedW&@Somteéawg@uptut ed aryl
group 72. The phar rraceuti cal conposition of Claim 69 V\/nerei n R and R2 are

both a C3-C8 i hatl rou tit t cI| al i phatic
group and R3 anéoli’p R4Cr ﬂ‘SC?F °8‘F‘ﬁ%“‘°“p°§ﬁ%}‘i“ 5'51 efW %h‘i‘ﬂd tB%?Wbaﬂg
PCT/ US02/ 21714 - 47 Wsand?herephfaﬂamceutl cal conposition of Caim 72 wherein
R7 and R8 are both nethyl or wherein R7 and RS, taken toget her, are

propyl ene or bu har maceut i 0 CI aim72
wherein R7 is %—?/ ?ﬁ’ﬁ@g?@laf%&é conpggyfion qﬁ%&ﬁ% B@r??fhalo‘?@r The
phar maceut i cal conpadivi gronp of 2 @bstitnted Dwehelkgligrow@ and R2 are both a C3-C8
cyclic ali phati C group substitut ed with one or nore groups selected from

“OH, - Br, -d . - SCBH,
CNH2, - rNHRa L& Ral%ﬁ*f Phirgag CQCE?%@S’“%%m-SMl%%;{%Q metRplcoRa
NRCORa, - NHCONH2, - NEOONRaH, - NHOON( RaRb), - NRCONH2, - NRCONRaH,
-NRCON(RaR), - C(=NH) - NH2, - NH) NHRa - C(=NH) - N( RaRb) - C(=NR) - NH2,

NR) - NHRa, - C( =N
- ﬁ(H- C() NH) - N( RaRb) | %‘&%a‘ “fal OS“NPLOfé\‘E‘ﬂNéQ WhRﬁQF‘?aRl anl‘hlliz wRiNFb aN\( RaR) ,

_NRAH C( =NH) - NH2, - Nifplaa@ie g or NHRstted hEthati giv).- N( RaRb) , - NR - C( =NR) - NH2.
_NRd- O( =NRc) - NHRa, - NRd- C(=W-N(RaR), NHNH2, - NHNHRa, - NHRaRb, - SO2NH2,

i SO2NHRa, - - SOZAHRa Rb[’he b%]%ﬁi%’cal E%o%ﬁ%ﬁ%’f Cia%?%gs:vlﬁgrm’fil%ﬁg i?zjrgaé’ Ci—gli?z CRarb,

cyclic aliphatic group or substituted C3-C8 cyclic aliphatic group group.

63.  The pharmaceutical composition of Claim 61 wherein R; and R, are both a C3-
C8 cyclic aliphatic substituted with one or more groups selected from -OH, -Br, -
Cl, -I, -F, -OR%, -O-COR?, -COR?, -CN, -NO,, -COOH, -SOsH, -NH,, -NHR?, -
N(R’R"), -COOR?, -CHO, -CONH,, -CONHR?, -CON(R*RP), -NHCOR?, -
NRCOR?, -NHCONH,, -NHCONRH, -NHCON(R’RP), -NR°CONH,, -
NR°CONR’H, -NR°CON(RRP), -C(=NH)-NH,, -C(=NH)-NHR?, -C(=NH)-
N(R®R), -C(=NR")-NH,, -C(=NR°)-NHR?, -C(=NR®)-N(R*R®), -NH-C(=NH)-
NH,, -NH-C(=NH)-NHR?, -NH-C(=NH)-N(R*R®), -NH-C(=NR®)-NH,, -NH-
C(=NR®-NHR?, -NH-C(=NR®)-N(R’RP), -NR*H-C(=NH)-NH,, -NR%-C(=NH)-
NHR?, -NR*-C(=NH)-N(R°R"), -NR®-C(=NR°)-NH,, -NR*-C(=NR°)-NHR?, -
NRA-C(=NRY)-N(R?R), -NHNH,, -NHNHR?, -NHR®R?, -SO,NH,, -SO,NHR?, -
SO,NR°R, -CH=CHR?, -CH=CR*R’, -CR*=CR*R",-CR°=CHR?, -CR°*=CR°R”", -
CCR?, -SH, -SR?, -S(O)R?, -S(O),R? alkyl group, substituted alkyl group, non-
aromatic heterocyclic group, substituted non-aromatic heterocyclic group, benzyl
group, substituted benzyl group, aryl group or substituted aryl group wherein R*-
R are independently an alkyl group, substituted alkyl group, benzyl, substituted
benzyl, aromatic or substituted aromatic group, or,-NR*R¢ , taken together, can
also form a substituted or unsubstituted non-aromatic heterocyclic group.



CCRa, -SH, -SRa, -S(ORa, -S(O 2Ra, alkyl groups, substituted al kyl group,
non- aromati c heterocyclic group, substituted non-aromatic heterocyclic
group, beweyB/oogeoup, substituted benzyl group, aryl groupCerussubgidt uted
aryl group wherein Ra- Rd are each indepegdently an al kyl group,
substituted al kyl group, benzyl, substituted benzyl, aromatic or
substituted aromatic group, or,-NRaRd , taken together, can also forma

substituted or nsu tituted non-aromatic ter clic. grou 76. A
phar maceut i cal %emhaﬁm&%% .cgmn@taonaﬁgf%égm@w RyAnd s érﬁtba% ePhenylr i er
or diluent and a corgmqnﬂarsel]mtlewrmenyllg;oup.he follow ng structural formula:

RBOO(4 N""k Y. )t' "NRlYNNRZ HH SSoraphysioIogicaIIy
acceptabl e salt thereof, wherei i oval ent bond aqr_ - CR7R8- and
R are both a sbst | Heubgrer sempesitshad Cl A atherengt zmtﬁﬁy@o%m
PCT/ US02/ 21714 - 48 CBcyalicdaliphaticr gzodpoir Bubskiutaded3r@¢8 cwiic ehﬂhahc gramd R7 is -H
and R8 is -H or nethyl. 77. The pharmaceutical conposition of Caim76
wherein R and R2 are bot cyclic aliphatic, group substltuted W th
one or more grobps sBIE gi“@}ﬂ‘c?‘ﬁt‘%co@?smongfaal@"' WhPremgﬁg and Batg bothg. ooRa,

-CORa, -CN, -NQ2, - Gglepropyp@sddp or MHatituted bdRenropylNedeab) , - COORa, - CHO,
-CONH2, - CONHRa, -CON(RaR), -NHCORa, -NRCORa, - NHCO\IHZ - NHCONRaH,

- NHCON(RaRb) , - NRCONHR, - NRcCONRaH, - NROON( RaRo) , - O =NH) - NH2
_C(=NH) - NHRa, - &{-=Nhe p@m@uhcal @@Nﬁg)on RECleim &3 wflqp;@ Wpound is

- C(=NR) - N(RaRb) , - NHesSésehiell by tHelZollowilg Hueiit) fidiRa; - NH- C(=NH) - N( RaR)
-NH C(=NRt) - NH2, -NH C(=NRc) - NRa, - NHC( =NRe) -0\ RaRb) R;- NR dH C( =NH) - NH2,

-NRd- C(=NH) - NHRa, - NRd- C( =NH) - |\{( RaRb), | NRd- C( 4NR) - NH2,| -NRd- C( =NR) - NHRa,
- NRd- C( =NRc) - N( RaRb) , RJ\IHNHZ -~NHNHRa, Jt NHRaRbZl SO2NH2 y - SC2 Nh:Ra -
S2NRaRb, - CH=CHRa, - CH= CR&@KIK c= CCRa,

-SH, -SR a, -S(ORa, -S(0O?2 al kyly gr oups, substl '[HJ'[ ed al yI group, non-

S S
wherein Y’ is a covalent bond or -CR7Rg-.
68.  The pharmaceutical composition of Claim 67 wherein R; and Ry are different

69.  The pharmaceutical composition of Claim 67 where R; and R; are the same; R
and Ry are the same; and R; and Ry are the same.

70.  The pharmaceutical composition of Claim 69 wherein R; and R are both an
aliphatic group or substituted aliphatic group and R; and R4 are both a lower alkyl
group or a substituted lower alkyl group

71.  The pharmaceutical composition of Claim 69 wherein R and R, are both a lower
alkyl group or a substituted lower alkyl group and R3 and R4 are both an aryl
group or a substituted aryl group

72.  The pharmaceutical composition of Claim 69 wherein R, and R, are both a C3-C8
cyclic aliphatic group or substituted C3-C8 cyclic aliphatic group and Rz and R4
are methyl, ethyl, phenyl, or thienyl.



aromatic heterocyclic group, substituted non-aromatic heterocyclic group,
benzyl group, substituted benzyl group, aryl group or substituted aryl
group wheweion/oha28 Rd are each i ndependently an al kyl groupCTaisbz2i7tiut ed
al kyl group, benzyl,  substituted benzyl ,aromatic or substituted aromatic
group, or,-NRaRd , taken together, can aﬁ so forma substituted or
unsubstituted non-aromati c heterocyclic group. 78. The pharnaceuti cal
conposition of Caimb53 wherein R5 and R6 are the sane. 79. The
phar maceut i cal ¢dnposiePhymagiutical spporgiopérhim 72 Waerebrizaud &s irs bothapetbdent ed
by the follow ng st rdietheredd Rf 8 Ry|téken ogbthlt, hre plopyleh@outlene, K /N R2 - N Y* N
i I SRE RE S wherein Y* is a covalent bond or -CH2-. 80. The
phar maceutical conposition of Caim79 wherein RS and R6 are both a | ower
al kyl group or & -phefyPhyraegytivghcosp@inmn 28ChuT/ UshorniRyig-H anfiRgy lowehe
phar maceuti cal conpagi,itkienydfphédydbibeadyiwherein RS and R6 are both a net hyl
group. 82. The pharnmaceutical conposition of Caim79 wherein RlL and R2 are
both a C3- C8 cyclic_aliphatic group or substituted C3-C8 cyclic aliphatic
group; R3 and R ardempbirmageutieaheompgsitipn ofrloimp72 whereRR and RRee 2ot afet-A8a
:c o}/vler al kyl group. l&@}cc;lio%lipilik’ﬁl’c @&ﬁg@uﬁ&ﬁﬁ%d&ﬁtﬁ%@ Rli eR kg%@up& @@&ifﬁdefg{bnb;oﬁaha .
ol l owi ng structuraly,forml a: o iﬁ% 1T N 3 _8{ d_ﬁez I}%' |
wherein Y is a coveﬁréﬁl&{l’ngoﬁ’c[jogr’ 86% %%%%pré’l Ogg Learty N &ept abl e
salt thereof, whereilHR’,-NR'R"), -COOR’, -CHO, -CONH,, -CONHR? -CON(R*R"), -NHCOR?,
-NRCOR?, -NHCONH,, -NHCONR?®H, -NHCON(RaRb), -NR°CONH,,
-NR°CONR’H, -NR°CON(R"R®), -C(=NH)-NH,, -C(=NH)-NHR?, -C(=NH)-
N(R*R), -C(=NR®)-NH,, -C(=NR%)-NHR?, -C(=NR°)-N(R*R"), -NH-C(=NH)-
NHz, -NH-C(=NH)-NHR?, -NH-C(=NH)-N(R°R?), -NH-C(=NR°)-NH,, -NH-
C(=NR%)-NHR?, -NH-C(=NR%)-N(R’R"), -NRH-C(=NH)-NH,, -NR*-C(=NH)-
NHR?, -NR*-C(=NH)-N(R’R?), -NR%-C(=NR®)-NH,, -NR*-C(=NR®)-NHR?, -
NRL-C(=NR)-N(R'R®), -NHNH,, -NHNHR?, -NHR’R®, -SO,NH,, ~-SO,NHR?, -
SO,NR’R®, -CH=CHR?, -CH=CR’R’, -CR°*=CR*R®,-CR’=CHR", -CR*=CR*R’, -
CCR’, -SH, -SR?, -S(O)R?, -S(O)R? alkyl groups, substituted alkyl group, non-
aromatic heterocyclic group, substituted non-aromatic heterocyclic group, benzyl
group, substituted benzyl group, aryl group or substituted aryl group wherein R*-
RY are each independently an alkyl group, substituted alkyl group, benzyl,
substituted benzyl, aromatic or substituted aromatic group, or,-NR*RY , taken

together, can also form a substituted or unsubstituted non-aromatic heterocyclic

group.

76. A pharmaceutical composition comprising a pharmaceutically acceptable carrier

or diluent and a compound represented by the following structural formula:
R3 0 0 R4

=
~<
I=

N I

or a physiologically acceptable salt thereof, wherein:
Y’ is a covalent bond or -CR7Rg-;

R; and R, are both a substituted or unsubstituted aliphatic group;



a. R1 and R2 are both cyclopropyl; R3 and R4 are both nethyl; R7 and R8 are
both -H b. RL and R2 are both cyclopropyl; R3 and R4 are both ethyl; R7
and R8 arwoOooboodizs H, c. R and R2 are both cycl opropyl; RBCansoRd17a4 e bot h
methyl; R7 is methyl; R8 is -H d. Rl ang, R2 are both 1-nethyl cycl opropyl;
R3 and R4 are both nmethyl; Y is bond; e." Rl and R2 are both

1-met hyl cycl opropyl; R3 and R4 are both nethyl; R7 and R8 are both -H, f.
R and R2 are both 1- met hyl cycl opropyl; R3 and R4 are both nmethyl; R7 is
methyl and R8 is -H ¢g. Ria &mbaﬂleHbmtﬁﬂWlPrn’élb’hymeycl opr opy! ; R3 and R4

are both nethyl; R 7 is RethHard i1 biSmethyl. h- Rl and R2 are both

1-met hyl cycl opropyl; R3 and R4 are both nethyl; R7 is n-propyl and R8 is
-H i. R and R2 are both 1 -nmethylcyclopropyl; R3 and R4 are both nethyl;
R7 and R8 are Woth %ﬂ?h%l‘macqutw@tmamﬂm oiElih 36 whereimeR irapkd &y etebpthopy3-C8 R3

agg E4 %rl eaﬁgt P\)ze;lh)é eticRfipBRdtd CR% sﬁﬁﬁmi@él’itvﬁt}rdﬂe oMo%&%@%&t%éﬂ#ﬁ%ﬁ/ ?2714
ethyl; R7 and R8 a “8%1 H “Fy 6'il %%g égp)(g:g %zh% ﬁbi’ r opyl ;
R3 and R4 are both r?ﬁ‘llh fN(Rﬁ?l ), dHIORS-GHE, 560 @OMIRRlC@NéR , aYICOBE, h
é | pheglegy; Ir opr 8?%' ,-NR@mdNﬁfb@mz betiboreEh JNHcR?N(Raﬁﬁ JtRﬁvébt fREOth -H o
R3 Zpe both -H o. tﬁ aﬁg&%@lﬁﬁ{ %)) 6%&/#3% ?zﬁ[g) &ﬁ[ﬁg @'13\8{)
met hyl ; R7 and R8 aMdRBypt-B(=NRY)-DHIH,RC(ENE )M{&“r € (BVRH-NRER OpRHE-G=NE3 and
R4 are both methyl; gy, angld@NaS-RHROONN-CHNH)-N(R'RY), -NH-C(=NR®)-NH,, -NH-
C(=NR%-NHR?, -NH-C(=NR®)-N(R*R"), -NR*H-C(=NH)-NH,, -NR4-C(=NH)-
NHR?, -NR%-C(=NH)-N(R*R®), -NR*-C(=NR")-NH,, -NR%-C(=NR°)-NHR?, -
NR%-C(=NR?)-N(R*R?), -NHNH,, -NHNHR?, -NHR’R®, -SO,NH,, -SO,NHR?, -
SO,NR'R’, -CH=CHR?, -CH=CR"R®, -CR*=CR"R® -CR°*=CHR?, -CR°=CR°R", -
CCR’, -SH, -SR?, -S(O)R?, -S(O),R%, alkyl groups, substituted alkyl group, non-
aromatic heterocyclic group, substituted non-aromatic heterocyclic group, benzyl
group, substituted benzyl group, aryl group or substituted aryl group wherein R®-
R are each independently an alkyl group, substituted alkyl group, benzyl,
substituted benzyl, aromatic or substituted aromatic group, or,- R°R¢ , taken
together, can also form a substituted or unsubstituted non-aromatic heterocyclic

group.
78. The pharmaceutical composition of Claim 53 wherein Rs and Ry are the same.

79. The pharmaceutical composition of Claim 78 wherein the compound is
represented by the following structural formula:

| T
\”/ I Yy N \”/ |
S és RB S

wherein Y” is a covalent bond or -CH,-.

80. ‘The pharmaceutical composition of Claim 79 wherein Rs and Rg are both a lower
alkyl group or a phenyl group



g. R and R2 are both cyclohexyl; R3 and R4 are both nethyl; R7 and R8 are
both -H r. R and R2 are both cycl ohexyl; R3 and R4 are both phenyl; R7
and R8 arwOoobwodazs H, s. RI and R2 are both nethyl; R3 andPRA/ts0E21004 h
methyl; R7 and R8 are both - H t. Rl ands§2 are both nethyl; R3 and R4 are
both t-butyl; R7 and R8 are both - H U R and R2 are both nethyl; R3 and
R4 are both phenyl; R7 and R8 are both - H v. R and R2 are both t-butyl;
R3 and R4 are both methyl; R7 and R8 are both - H w R and R2 are ethyl;
R3 and R4 are both nmethyl; R7 and R8 are both -H, X. Rl and R2 are both
n-propyl; R3 an8l.R4 Biegphbmidecutiblvginpodiionaofd 14D sarvehebsdd Rs andiRs abdbotifa

phar maceuti cal corrpolﬁé 1%%) drepresented by the follow ng structural formla:
30014 NY )t"", NR2 HH S S wherein Y' is a coval ent bond

or -CR7R8-, or a phyS| ologically acceptable salt thereof, wherein: WO
03/ 006428 PCT/ UsD2/ Zma‘élphanndﬁautiaal cRinpaditibnRE Claig P atiRredyR| &AM HottiR3Cand R4

are both nethyl; R7

1- net hyl cycl opropyl ; élﬂ% tie gr&ﬁpgor SEBSHH%%&3 éggyﬁ% ﬁ%ﬁupg}ong IﬁlandRﬁ R2
are both 1-nethyl cycqr%b?% Werpéétylamaumanda%ané&sﬁreeh%lw owvalk:ﬂczrouka are both
-H, d) R and R2 are both 1 -methylcyclopropyl; R3 and R4 are both nethyl;

R7is methyl; ' %pﬁ&r&ﬁéeuﬁéal Mp&oﬂ;&f&gﬁt&ﬁ]}'lﬂg %o%lv?n% trg rglof%rmule and

R4 are both eth

wherein Y~ is a covalent bond or -CR7Rg-.

or a physiologically acceptable salt thereof, wherein:

a. R; and R, are both cyclopropyl; R; and R, are both methyl; R; and Rg are
both -H;

b. Ry and R; are both cyclopropyl; R3 and Ry are both ethyl; Ry and Rgare
both -H;

c. R; and R; are both cyclopropyl; R; and Ry are both methyl; R is methyl;
Rg is -H;

d. R; and R; are both 1-methylcyclopropyl; R; and Ry are both methyl; Y is
bond;

e. R; and R; are both 1-methylcyclopropyl; R; and R4 are both methyl; Ry
and Rg are both -H;

f. R; and R; are both 1-methylcyclopropyl; R3 and Ry are both methyl; R is
methyl and Rgis -H;

g. R; and R; are both 1-methylcyclopropyl; R; and R, are both methyl; R is
ethyl and Rgis -H;

h. R; and Ry are both 1-methylcyclopropyl; R3 and R4 are both methyl; Ry is
n-propyl and Rgis -H;

1. R, and Ry are both 1-methylcyclopropyl; R3 and R4 are both methyl; Ry
and Rg are both methyl;

J- R; and Ry are both 1-methylcyclopropyl; R3 and R4 are both ethyl; R7 and
Rgare both -H;



R8 are both -H f) R and R2 are both nmethyl; R3 and R4 are both nethyl; R7
and R8 are both -H 85. A nethod of treating a subject with cancer, said
met hod cowprid®idags adm ni stering to the subject an effectipca/tsnwentid of

taxol or a taxol analog and an effective_sganount of a conpound represented
by the follow ng structural formula: '3 ZZR4 R N""KN/NRZN",-k1Y
| S R6 R S or a pharmaceutically acceptable salt thereof, wherein: Yis a

| ent bond, henyl bsti f ut ed t
coval ent band, & PRy ene 85 BuPe Btk bk L e e
is bonded, is a substituhéHlsaebethsipstituted aromatic group; R is an
al i phatic group, a ﬁUbStﬁéﬁhég.ﬁ%b&ﬂéﬁh&m&ﬁemer §1§QQT9%QH§E#§ﬁwg?ERJ

heterocyclic, or a substit romat’i ¢ het rocyc

i ndependently -H, an ali R gﬁ?feg?tgu% a substituted aliphatic group, a
non-aronmati ¢ heteroaycl i ®; aad Rw:rsbothatpédwmrn}omropyﬂam endiefees mdlymethgl; Ran
aryl group or a substi tutag&iR%g{)otg or Rl and R3 taken together wth
the carbon and nitrogen _ato ey are bondc\(,jﬁﬂ and/or R2 and R4
t aken toget her thltheRé&P‘ggﬁr%h‘Ef ﬁl@‘?’&’é‘"é%loﬁ?BWsR%H‘ AP iypgthyl &7

bonded, form a non- aronatd Rghrebethadyclic ring optionally fused to an

aromatic ring; WD 03/ 006428, 5@&%&9}%/ ectobhfiL; R,28d %aﬁoﬁrﬁe@‘%pﬁa%%' y -H

an aliphatic group, a substitute i'phati'c “group, an aryl” group or
substituted aryl group; 8% -2Lis =0 or =S. 86. The nethod of C aim 85
wherein: Y is a covalent RyandiRgare Both upddpentyl; Bel amd Ripas bidib hiethyt; ®d ahd/ Ry aear byl
group, or, Y, taken togeiLfief;. With both >C=Z groups to which it is bonded,
is a substituted or unsubstiiuted aromatic g}:ou%‘* Rl is an allpha iC

group, a substituted-ali Fnabqd Rzap btp cyqienerdd: geergeshylyRe yqd Rygre

al i phatic group, a substibbtat-Hgd al i phatic gr oup, an aryl group or a

Ai'trogen atoms to whi ch ! 35& %%‘%%@ﬁﬁ*‘*@ S gl e R A AN

S. R, and R2 are both methyl; R3 and R4 are both methyl; R7 and Rg are both -
H;

t. R, and R; are both methyl; R and R4 are both t-butyl; R; and Ry are both -
H;

. R, and R; are both methyl; R3 and R4 are both phenyl; Ry and Rgare both -
H;

V. R; and R, are both t-butyl; R; and R4 are both methyl; R; and Rg are both -
H;

. R and Rj are ethyl; R3 and Ry are both methyl; Ry and Rg are both -H;

X. R; and R; are both n-propyl; R; and R4 are both methyl; Ry and Rg are both

-H;

84. A pharmaceutical composition represented by the following structural formula:

R N 2
1\”/ \N v N/N\”/R
H H

S S

wherein Y’ is a covalent bond or -CR7Rg-,
or a physiologically acceptable salt thereof, wherein:



together with the carbon and nitrogen atons to which they are bonded, form
a non-aronmatic heterocyclic ring optionally fused to an aromatic ring 87.
The net howooB/o@428 m 86 wherein Y, taken together w th bot RCFTSE2/groups to
which it is bonded, is a substituted or ufijsubstituted aromatic group 88.
The met hod of C aim 87 wherein the conmpound is represented by the foll ow ng
structural formula: NR4 R3IWI RLYI Al R \ NNI\V SI5I68
wherein Ring Ais substituted or unsubstituted and W

or
The method of C ai m286 wherBd Rz ape peth gydeprensdrits aB%ﬁdarﬁr’?O@T%‘iﬁb@tﬁﬂaH@B@iarér
unsubstituted strai ght chathnHd hydrocar byl group. 90. The nethod of Caim

86 wherein the conpg nd RS 2L ERI £S5 65 $dndi¥1d B %) &gR s
formul a: WD 03/00642 68027 217‘1%4 @iy% Pgif"%l’ﬂp th i{\F%&%Y "" N
S RS R6 S wherein Y %bval ent bond or -CR7R8- and R7 and R8 are each

i ndependently - H, am aI Rphﬁngaré)botBﬂlbﬁdthyﬂ@bbﬂro@ﬂ, Rhaid K, agd ottpeth @y RF¥hdi s - H
and R$ is a substituted [ are HOHY stltuted aryl group, or, R7 and R8, taken

together, are a C2-C6 su T ut e unsubstituted al kyl ene group. 91. The
met hod of C aim 90 Wher eﬁma?%&%r%%hla?féhyé‘é’qoﬁmpﬂpR @@rﬁlf@ﬁwlﬁe@frﬁ@ﬁur al
fornmula selected from RiHLRI%-HRL3 *",\1R20 O Rl11 O

e) R; and R; are both 1-methylcyclopropyl; R and R4 are both ethyl; R; and
Rg are both -H;

D) Rj and R; are both methyl; R; and R4 are both methyl; R; and Rg are both
-H.

85. A method of treating a subject with cancer, said method comprising administering
to the subject an effective amount of taxol or a taxol analog and an effective
amount of a compound represented by the following structural formula:

Ts
Ry N /“\ e \”/
S R5‘ Rs S

T

or a pharmaceutically acceptable salt thereof, wherein:

Y is a covalent bond, a phenylene group or a substituted or unsubstituted
hydrocarbyl group, or, Y, taken together with both >C=Z groups to which it is
bonded, is a substituted or unsubstituted aromatic group;

R, is an aliphatic group, a substituted aliphatic group, a non-aromatic
heterocyclic, or a substituted non-aromatic heterocyclic;

R>-R4 are independently -H, an aliphatic group, a substituted aliphatic
group, a non-aromatic heterocyclic, a substituted non-aromatic heterocyclic, an
aryl group or a substituted aryl group, or R; and Rj taken together with the carbon
and nitrogen atoms to which they are bonded, and/or R, and R, taken together
with the carbon and nitrogen atoms to which they are bonded, form a non-
aromatic heterocyclic ring optionally fused to an aromatic ring;



HO HORL7 ORL5 ORIO = OR21 R18 RI6 Oor Rl12 ORI4 RI13\RRO ORL1 O
HO RoHOORL7 ORI5 OR21 R18 R16 O WD 03/006428 PCT/ US02/ 21714 -54-
wher ei n: Wo®3i0e0428 | ower al kyl group, a substituted |ower acHsozeUnp, a
phenyl group, a substituted phenyl groupsz.-SR19, -NHR19 or -OR19; Rll is a
| ower al kyl group, a substituted Iower al kyl group, an aryl group or a
substituted aryl group; R12 is -H -OH |ower al kyI substituted | ower

al kyl, | ower al koxy, u tuted lo kox (1 ower kyl ),

-0 >(/I( O - (substituted | ow&‘i ﬁélfwg ena/\%l&a %/Hhﬁ WP‘?S““@“@%‘EMG}C(I ower
alkyl); R13 is -H, -gBM®,amaryl gramatso@atdwarmgtdupj?m -CH2-; R14 is -H,
-OH, lower al koxy, -O C(Qhafhovweprat kyl), substituted | ower al koxy,
-OCO-(substituted lower alkyl), -OCH2-OP(O(OH)2, -OCH2-O (I ower

al kyl), -OCH2-S-(lower alkyl) or, taken together with R20, a doubl e bond,
R15 -H, |ower &yl , Thowethod|ok (lajimSGvdeietnut ed | ower al kyl, al koxynet hyl

al kt hi omet hyl , @( O - A | v} cedakent Qond O%L@Sﬁt% Hpc?ﬁshﬁﬁﬁﬁﬁ ﬂyﬁ%ﬁrb?ﬂ égdp) )
OO - NH(1 over  al kylo)r S? taken toge?her vlv_Kt Sllilotgt> groups tgv\\’ﬁlrlch it is )(Jonded isa

substituted or unsubstituted aromatic group;

R; is an aliphatic group, a substituted aliphatic group;

R»-R4 are independently -H, an aliphatic group, a substituted aliphatic
group, an aryl group or a substituted aryl group, or R; and R; taken together with
the carbon and nitrogen atoms to which they are bonded, and/or R, and Ry taken
together with the carbon and nitrogen atoms to which they are bonded, form a
non-aromatic heterocyclic ring optionally fused to an aromatic ring

87.  The method of Claim 86 wherein Y, taken together with both >C=Z groups to
which it is bonded, is a substituted or unsubstituted aromatic group

88.  The method of Claim 87 wherein the compound is represented by the following
structural formula:

R3 W Z N R4
R 'L /KA/IK 'L e
\”/ \N N N/ \H/ ;
L Lo

wherein Ring A is substituted or unsubstituted and W is -CH- or -N-.

89. The method of Claim 86 wherein Y is a covalent bond or a substituted or
unsubstituted straight chained hydrocarby! group.

90.  The method of Claim 86 wherein the compound is represented by the following
structural formula:



R16 is phenyl or substituted phenyl; RL7 is -H, |ower acyl, substituted

| oner acyl, |ower alkyl, substituted, |ower alkyl, (lower alkoxy)nethyl or
(1 oner alwolopobdsesret hyl; Rib -H, -CH3 or, taken together WwCrhuSRAZ17&hd t he
carbon atons to which R17 and Rib are bonded, a five or six nenbered a
non-aronmatic heterocyclic ring; R19 is aTower alkyl group, a substituted
| oner al kyl group, a phenyl group, a substituted phenyl group; R20 is -H
or a halogen; and R21 is -H, _| ower al kyl, substitut e("j{ | ower al kyl, | ower
acyl or substituted | ower a@. 92. OThe net fbd of Cff4i m 91 wherein: Rio is
phenyl , tert-butoxy, -S-CH2 (CHB) , -S-CH(|ICH3) 3, -|S- (CHZ)SCHB - 0-

CH( CH3) 3, - NH- CH( CH33s 8LCH3) para- | oro ; 1 is phenyl,
(CH3) 2CHCH2-, -2-furany cycI} pyI ara-toingyl; | is -H, -OH,
CH3CO- or -(CH2)2-N-nor phol i no; F[Z13 is rrethyl o% R13 ajjd R14, taken

together, are -CH2-; Rl4 is -H -CH2SCH3 or " CH OP(OEOH) 2; R15 is
CH3CO-; R16 is phenyl; 03/ 006428 PCT/ US02/ 217%4 -55 RL7 -H or, RL7
and R18, taken togeterejn 4 ie a-covBDt Bnd orRTB/RssandR7 RERsprs ea¢h iodepeentind R21

i SC( b)H CHg( 8) C(Cl(_)l)Br 'G(_lqzﬂ'@ﬂ% sHEtB o ubstiakiéd alﬁag‘h!?e) G CkBR is Of Qhd ’f 8= sEBifddi-o£O0H,
-C(0 -0 OO - CH2CH3 In W‘%%C%IWB% °be7®“§§&¥§% 6%8%‘8% ﬁr%fa]@ %%’Ft“&‘ﬁﬁf"bg is

represented by a st mumfosutetedslhmwnegmumny on of Figures 5-25. 94. The net hod
of Claim90 wherein the taxol anal og is the copolyrrer of N-(2-

hydr o ropyl tha ryl oyl gl yci.ne dro and
aReoaraCs al Tio( 3 16t mehed ot Efim 36 pv’ﬁirfél,t%éﬂ':ﬂfaﬁﬂfg Brapmetes BEY e, 5!
benzam do- 2- ( met hacrfgmmw se@:btyciﬁme phenyl al anyl - L- | eucgl . gl ycyl oxy) - 3-

R1o




phenyl propi onyl oxy] - 12- benzoyl oxy- 4, 11- di hydr oxy-4a, 8, 13, 13-t et r anet hyl -

2a, 3,4,4a,5,6,9, 10, 11, 12, 12a, 12b- dodecahydro-1 H 7, 11-

met hanocywbadeo@ps8, 4] benz[ 1, 2-b] oxet-5 -one. 95. The netrhadsot/21C4ai m 90
wherein the subject is admnistered taxol;0or taxotere. 96. The net hod of

Cl aim 86 wherein the conpound is represented by the followng structural
formula: RBROO0OR4 RLYN/NR N""KY. N~k SI1 1 S5 6 wherein Y is
a coval ent bond or -CR7RB-. 97. The nethod of C aim 86 wherein the conpound
is represented by the followng structural fornula: W 03/006428

PCT/ US02/ 21714 -56-whék%1 3 0OO0OR N/ N R2 NY NHHS wherein Y' is a

coval ent bond or - ]geg 163 eq 1%&% eag @fkﬁ,‘[’e%&e”dﬁ(x%grégﬂ aghen??{]

al i phatic or substltuted al i gm
substituted or unsugsR4P: & Gihs @ﬁ?hﬂgﬁgﬁmp %Rm:Pﬁﬂhn@'Qﬁw:taken t oget her,

are a C2-C6 substituted ernlsumebancyt &6@f] a S YsHuRA ovi QDI gr&i, ad Ag1 grefhod of
Claim 97 wherein R @qq ﬁg%ﬁ% qlnjerent 99. The nethod of C aim 98
wherein the conpouncf’ls repres fed’ by the following structural formula: 3
001 14 R N/NR2 N \Ru N-B 9H, lower alkyl, substituted lower alkyl, lower alkoxy,

substituted lower alkoxy, -O-C(O)-(lower alkyl), -O-C(O)-(substituted lower
alkyl), -O-CH,-O-(lower alkyl) -S-CH,-O-(lower alkyl);

Ri3 is -H, -CHj, or, taken together with Ry4, -CHp-;

Ry4 is -H, -OH, lower alkoxy, -O-C(O)-(lower alkyl), substituted lower
alkoxy, -O-C(O)-(substituted lower alkyl), -O-CH,-O-P(O)(OH),, -O-CH;-O-
(lower alkyl), -O-CH»-S-(Jower alkyl) or, taken fogether with Ry, a2 double bond;

Ris -H, lower acyl, lower alkyl, substituted lower alkyl, alkoxymethyl,
alkthiomethyl, -OC(0)-O(lower alkyl), -OC(O)-O(substituted lower alkyl), -
OC(0)-NH(lower alkyl) or -OC(O)-NH(substituted lower alkyl);

Ry is phenyl or substituted phenyl;

Ri7 is -H, lower acyl, substituted lower acyl, lower alkyl, substituted,
lower alkyl, (lower alkoxy)methyl or (lower alkyl)thiomethyl;

Rys -H, -CHj or, taken together with R7 and the carbon atoms to which
R;7 and R;g are bonded, a five or six membered a non-aromatic heterocyclic ring;

Ry is a lower alkyl group, a substituted lower alkyl group, a phenyl

1 group, a substituted phenyl group;

Ry is -H or a halogen; and
Ry is -H, lower alkyl, substituted lower alkyl, lower acyl or substituted lower
acyl.

92. The method of Claim 91 wherein:

Ry is phenyl, tert-butoxy, -S-CH,-CH-~(CHs),, -S-CH(CHa)s, -S-
(CH,);CH3, -O- CH(CHjs);, -NH-CH(CHj3)3, -CH=C(CHjs), or para-
chlorophenyl;

Ry, is phenyl, (CH;3),CHCH,-~, -2-furanyl, cyclopropyl or para-toluyl;

Ryz is -H, -OH, CH;3CO- or -(CH;)2-N-morpholino;

Ry3 is methyl, or, Rj3 and Ry4, taken together, are -CHy-;

Ry4is -H, -CH,SCHj or -CH,-O-P(O)(OH),;

Rys is CH3CO-;

R is phenyl;



S S wherein Y' is a a covalent bond or -CH2- and R is a substituted or
unsubstituted aliphatic group and R2 is a substituted or unsubstituted
aryl grouwoO 0300:428The net hod of C aim 97 wherein R and R2prar@sphzi7sane and
R3 and R4 are the sane. 101. The nethod-ssft C aim 100 wherein R3 and R4 are
both a | ower al kyl group or a substituted |ower alkyl group. 102. The

nmet hod of C aim 100 wherein R3 and R4 are both nethyl or ethyl. 103. The
met hod of C aim 103 wher nd r th.an al c or substituted
al i phatic group. WO 03/ Ogéh Olﬁ’%’l’/@% ?%7’1 gethelyarg 5 QF&%@' met hod of O aim
100 wherein Rl and R2 ar &8t a substituted or unsubstituted C3:C8 cyclic
al i phatic group. 105. The,etmhedroind ai m 103 wherein Rl and R2 are both a

C3-C8 cyclic allphatlc ou t sel ect ed
from-ot -Br, - R 2l I 2 o B (PR SR R RERE e
-NH2, -NHRa, -N( RaR@H(OH)m -C{@MCH- O@%ZHW%CONMCE@]@ﬁz -O-NHCORa,
-NRCORa, - NHCONH2, crydEchRa owp@b&@@n CH; NRCCONH2, - NRCONRaH, -
NRCCON( RaRb) , - C(=NH) - NH2, - O =NH) - NHRa - NH) N(RaRb), - C(=NRc)- NH2,
-C(=NR) - NHRa, - ( NRC)-N(RaRb - NH ( -NH2, - NH C(=NH)- NHRa,

- NH- C( =NH) - N( R#Rb) , Ihmme@(o&m@)ampﬂ whmlem timd)anm remwanteuﬂ\mycam( RaRb) ,
- NRdH- C(=NH) - NH2, - NRSlv{Chn=l res DRel- C( - N(RaRb), -NRd- C(=NR)- NH2,
- NRd- C(=NRc) - NHRa, - NRd- C(= Rc) N( RaRb) , NHNH2 -NHNHRa, - NHRaRb, - SO2NH2,
- SO2NHRa, - SO2NRaRb, - CH=CHRa, - CH=CRaRb, - CRS=CRaRb, - CR=CHRa, - CRc=CRaRb.
-CCRa, -SH, -SR4; - $hoprtwod of @Ka@ SR herginklyd talgﬂ@B@Og is thssopolymencb V-1  gr oup,
non-aronatic het er oGygdk rwygﬁﬁthac@uﬁﬁelnwﬁa% 14y RO dr6xypRIp§ TaR Ak C

2yl ar 253%6?;?:1%% T GRS ?1%&?@16 %ﬁoocﬁ%ewgﬁﬁi? Ttuted:
al kyl group, benzyl berzatygior3-(medlthctydayi-glycyldr-preaylrlengdrl-lesesgtycylonsded-ar omat i c
group, or,-NRaRd , LAkSRSRARIRST-12-68207b:504,f QK @roxxirwpgﬁs i 3tRSmBihy1-

unsubstltut ed non-ar,o r e method of ai m 100
wherein R3 and R4 a@%’ggod‘laﬁ ibet)(ﬁgn@yf)ﬁ lgh ‘gﬁpﬁ'&'dmsﬁ%gtl futed phenyl group.
methanocyclodeca3,4 |benz[1 2-b]oxet— -one.

95.  The method of Claim 90 wherein the subject is administered taxol or taxotere.

96.  The method of Claim 86 wherein the compound is represented by the following

|
N/N\”/R2 :

Rs S

structural formula:
Ts o o)
h
S Rs

wherein Y’ is a covalent bond or -CR7Rg-.

97.  The method of Claim 86 wherein the compound is represented by the following
structural formula:



107. The nethod of C aim 106 wherein RL and R2 are both a C3-C8 cyclic
aliphatic or a C3-C8 substituted cyclic aliphatic group. 108. The net hod
of C ai mwOB3mhmeei n RL and R2 are both a substituted ali poatise22guoup.
109. The nethod of C aim 89 wherein the cggipound is represented by the
following structural formula: W 03/006428 PCT/ US02/21714 -58 -3 0 0 R4

RLNNIT -"NR ""k NY NHH S S wherein Y is a coval ent bond or
-CR7R8-. 110. The method of CRai m 109 wherei noR7 and are different. 111.
The net hod of Caim 109 where!{Rl and are tHe sane; and R4 are the

same; and R7 and RBRare the ane. 11 The thod of CI a| m ;Qll wherein R,

and R2 are both an all’ orssu and R3 and R4
are both a | ower al kyl gr up or NsubstltMt ed Iov\ﬁ group 113. The
met hod of Cl aim 111 wherefin Rl anH R2 are both su stltut unsubsti tut ed
C3-C8 cyclic aliphatic greup and R3 and R4 are nethyl, etEhyI phenyl, or

thienyl. 114. The nmethod of Caim 114 wherein R7 and R8 are both nethyl or

wherein R7 and R8, taken_together, are p yl ene or butyI ene. 115. The
met hod of O ai m 114 “HSERRYn isRreqvalentiond er ﬁﬁz‘o 21 29[ Ry\pad Rapr pach ipdependpntly Fheny|
or benzyl. 116. The anetipieic of subbtitited dliphatih@o®i, or R isaHdndRR; RlaguhsbitiledoorC3- C3

lic aliphati
Chel e BBt S 00 R B85 Ll AT
_NHRa, - N(RaRb), - Cappbstitutegpdsylenegiip - CONHRa, - CON( RaRb), - NHOORa,
_NRCORa, - NHCONH2, - NHOONRaH, - NHCON( RaRb), - NROONH2, -NRCCO\IRaH,

- NRCON( RaRb) , 8C( =N 5, NER 4 @é =N % - C(=NRc) - NH2,
CO(=NRC)- NHRa, - O =N RCRSRS) @bd}l 9&13%@6 -NH) NHRa, - NH-
C(=NH)-N(RaR"), - NH- C(=NR) - NH2, - NH C(=NR)-NHRa, -NH C(=NR) -
99.  The method of Clalm 98 wherein the compound is represented by the following
structural formula:

Ts o) o] T4
Ry N /“\ /U\ N Ro
\”/ Y q - N e \”/
H H
S s
wherein Y is a a covalent bond or —-CH,- and R; is a substituted or unsubstituted

aliphatic group and R, is a substituted or unsubstituted aryl group.

100.  The method of Claim 97 wherein R; and R, are the same and R3 and Ry are the
same.

101.  The method of Claim 100 wherein R3 and R4 are both a lower alkyl group or a
substituted lower alkyl group.

102.  The method of Claim 100 wherein R3 and R, are both methyl or ethyl.

103, The method of Claim 103 wherein R; and R, are both an aliphatic or substituted
aliphatic group.



N(RaR), -NRdH C(=NH)-NH2, -NRd-C(=NH)-NHRa, -NRa-C(=NH)-N(RaRb), -

NRd- C(=NRc) - NH2, - NRd- C(=NR) - NHRa, -NRd- C(=NRc) N(RaR), -NHNH2, - NHNHRa,
- NHRaRb, wB02mbhéd28 - SO2NHRa, - SO2NRaRb, - CH=CHRa, WO 03/ 006%2A502/21714

PCT/ US02/ 21714 -59 CH=CRaRb, -CR=CRaRb, -£R=CHRa, -CR=CRaRb, -CCRa, - SH,
-SRa, -S(ORa, -S(O2Ra, alkyl groups, substituted al kyl group, _
non-aromati c heterocyclic group, substituted non-aromatic heterocyclic

group, benzyl p, sub d benz oup, aryl group or substituted
aryl group V\herie&rfu tél‘?dte‘%éi%‘ﬁ‘ lloﬁd‘é’ﬁ@ﬂ’?fré‘rﬂnfiﬁz ace POy 4 Spbstitadipy
substituted al kyl grwpbsnb@dz@a C8 syiftis tlithatiegtolyenzyl , aronmatic or
substituted aromati C‘group or,-NRaRd , taken toget her, can also forma

substituted or tit n- ar i ¢ heterocyclic oup. 117. A nethod
of treating a s eﬁ%"??%%ﬂﬁ%@ogéﬁ eipdtifgd Re gieiofisd grbc%}ﬁlﬁla@@@rﬁlzng to
t he subject an effecgroupesuhmlntnd wih otesntator@groapstsakectbed frowal-0f, Big-Ginleffecti ve

f t g ol £ 300
RN Y R H Y Rl %IE%%? o L%QW” AR L )

P
wherein: Y is a co (P%ﬁt’ %Ef??d%? z%RF& -NHEOBo+NREOR st i t ut ed
or unsubstituted al |I]§Hi@ONéIz,gM{C|IQNRaﬂB WGON@WI")&-ME‘U@% -NMRFCONRES - et hyl ;

d R7 -H and R8 g d e| n
gln and :?Z ar eaBoth Eﬁ,}g %C(RRb?TEE %) at IcC lﬁlhgﬁg:(?&{{gbggﬁm} é(\gzﬁg or
nore groups sel ect edVf# %%—? Hﬁr (‘@R )F‘N - NG cHEC(ENEDRa
-CN, -NO2, -COCH, - SUBRI, -NHIEGZ—NH])JN@R Y N@MRJ@NR“ -NW&:(—N@)@JHRW

:ﬁg\chR:zciNHzCO\l( RaRb??% &%;Qr %ﬁ%@ ﬁg hc®k L RN
- C(=NH) - N( RaRb) , RER” >)- RIS NR Oy °Lkv§(1&m&< T&%—W(RaRb

- NH C(=NH) - NH2, - NI—lNI([NHIH)—NHNHM mmakt(-smmm\l@mg SN RIRENR D=2
- NH C( =NRc) - NHRa - aRN‘?RM(l_%%@ )GRC kﬁgH_ C§ﬁ |\f|§"f%] N::{%Ra' Nﬁfl &r%)ﬁlHRa
- - N( RaRb
) msg_ g(( NII;DC) NE RaRbg—S(O_)zR alkyl group, substltuted alkyl group, non-aromatic heterocyclic group,
substituted non-aromatic heterocyclic group, benzyl group, substituted benzyl
group, aryl group or substituted aryl group wherein R*-RY are independently an
alkyl group, substituted alkyl group, benzyl, substituted benzyl, aromatic or
substituted aromatic group, or,-NR°R¢ , taken together, can also form a

substituted or unsubstituted non-aromatic heterocyclic group.

106.  The method of Claim 100 wherein R; and R4 are both a phenyl group or a
substituted phenyl group.

107.  The method of Claim 106 wherein R; and R; are both a C3-C8 cyclic aliphatic or
a C3-C8 substituted cyclic aliphatic group.

108.  The method of Claim 106 wherein R; and R, are both a substituted aliphatic
group.

109.  The method of Claim 89 wherein the compound is represented by the following
structural formula:



NHNH2, - NHNHRa, - NHRaRb, - SO2NH2, - SO2NHRa, - SO2NRaRb, - CH=CHRa, -
CH=CRaRb, -CR=CRaRb, -CRC=CHRa, -CR=CRaRb, -CCRa, -SH, -SRa, -S(O) Ra,

S( O 2Ra, vabloglogesups, substituted al kyl group, non-ar onmaPCt/userzrocyclic
group, substituted non-aromatic heterocygd.ic group, benzyl group,
substituted benzyl WO 03/006428 PCT/ US02/21714 -60 group, aryl group or
substituted aryl group wherein Ra-Rd are each independently an alkyl

group, substituted al kyl group, benzylO substig uted begyzyl, aromatic or
substituted aromatic group, or|,-NRaRd,jtaken tjpogether,] can also forma
substituted or unsubstituted \pon-ar o tic hetlerocyclilc group. 119. The

met hod of Cl ai m 89 wherein and ar the/sgmg. NJh thod of Caim
119 wherein the conpound [ represkented by'the folN owi ng [[structural
formula: 3001 14 RL N|'"k / N NY' NSI | R6 wherein Y' is a
coval ent bond or -CH2-. 1&1. The nethod of Claim 120 wher&in R5 and R6 are
both a | ower al kyl group or a phenyl group. 122. The nethod of Caim 121
wherein RS and R6 are both a nmethyl group. 123. The method of C aim 120
wherein Rl and R2 ar®<50t Rl & avasnteped ¢icCBrRphatic or a substituted C3-C8
cyclic aliphatic group; R3 and R4 are both a | ower al kyl group; and R5 and
R6 are bOt.h a | gyer ﬂe@éthcglrocflé@ai ]1%6:whé*e{£q£ nggtROfa etc{iﬁ’e‘%%.ng a subj ect \M.th
cancer, said nmethod conpri sing adm ni st eri Mg 8 *Fhe su ject an effective
amount of taxol or a taxol analog and an effective anount of a conpound
represented by 1ihe fikhnthdigSdiua0ombbreRY AR fare the@arkl;R; abli R) arkf the'satht; ~" N

R YNNR2 HH Sa§d Ry and Rg are the same.

112, The method of Claim 111 wherein R; and R; are both an aliphatic or substituted
aliphatic group and R3 and R4 are both a lower alkyl group or a substituted lower
alkyl group.

113.  The method of Claim 111 wherein R; and R, are both substituted or unsubstituted
C3-C8 cyclic aliphatic group and R; and Ry are methyl, ethyl, phenyl, or thienyl.

114.  The method of Claim 114 wherein R; and Rg are both methyl or wherein Ry and
Rg, taken together, are propylene or butylene.

115.  The method of Claim 114 wherein Ry is -H and Rg is lower alkyl, thienyl, phenyl

or benzyl.

116.  The method of Claim 114 wherein R, and R; are both a C3-C8 cyclic aliphatic
substituted with one or more groups selected from -OH, -Br, -C, I, -F, -OR? -O-
COR?, -COR?, -CN, -NO,, -COOH, -SO;H, -NH,, -NHR?, -N(R*R?), -COOR?, -
CHO, -CONH,, -CONHR?, -CON(R?R"), -NHCOR?, -NRCOR?, -NHCONH,, -
NHCONR®H, -NHCON(RR®), -NR°CONH,, -NR‘CONRH, -NR°CON(R*R?), -
C(=NH)-NH,, -C(=NH)-NHR?, -C(=NH)-N(R*R®), -C(=NR°)-NH,, -C(=NR%)-
NHR?, -C(=NR%-N(R*R"), -NH-C(=NH)-NH,, -NH-C(=NH)-NHR?, -NH-
C(=NH)-N(R"R"), -NH-C(=NR®)-NH,, -NH-C(=NR°)-NHR?, -NH-C(=NR")-
N(R*R), -NR*H-C(=NH)-NHz, -NR*-C(=NH)-NHR?, -NR*-C(=NH)-N(R’R), -
NR-C(=NR®)-NH,, -NR%-C(=NR®)-NHR?, -NR*-C(=NR®)-N(R’R®), -NHNH,, -
NHNHR?, -NHR’R®, -SO,NH,, -SO,NHR?, -SO,NR*R®, -CH=CHR?, -



or a physiologically acceptable salt thereof, wherein Y' is a coval ent bond
or -CR7R8-; and wherein WD 03/006428 PCT/ US02/ 21714 -61 a) RL and R2 are
bot h cyclwproapgd428 R3 and R4 are both nmethyl; R7 and R8 ar @CThsomi7y b) R1
and R2 are both cyclopropyl; R3 and R4 argyboth ethyl; R7 and R8 are both
H, ¢c) RL and R2 are both cyclopropyl; R3 and R4 are both nmethyl; R7 is

nmethyl; Rgis -H d) RL and R2 are both 1-nethyl cyclopropyl R3 and R4 are

bot h thyl; Y is n re hoth h cIoro | R3 and

RZ ar rere bo%/h net hyl ; @3 egrﬁ) @l S%Rbﬁ@%caqkmsf FRmCIg;eﬁh é@Rar'%HE@REXS(O)Ra,

1- net hyl cycl opr opy! ; -SEB)-Bhdlki¥Meraurps, sabdtimtededlky lstouRmonsarorha@ichyeroayudic Bepubs - H;
R1 d R2 bot R?

9) an are bo s}ﬁbgtllgﬁ'fgﬁ - ﬁ%&é&%%?&ékehf u?whgﬁnggl g?z% &%E#%ute Q‘P%r] s

ethyl and R8 is -H, h i] P opy
are both methyl; R7 §8"%: ﬁWEErBBS’/PT%‘ Sityied qryl groyp Wl)ermRaRdalRZaCélrl@iqﬁ@ﬂﬁnﬂy

1- met hyl cycl opr opyI  anfyd pobuRdubstiertdioity] gEhﬂ}HenzyREubsﬁﬂﬁed%nz'yﬂ ardedib ofiet hyl ;
j) RL and R2 are botgﬁbgt et hyl ; R7 and
R8 are both -H k) Rl ) ﬁg%x}n&%;%&%gi ma}f{ &11%32?@ %}QSOR‘Q i § net hyl ,

and R4 is ethyl; R7 Sulsigt @ied nep-arpya helgieryREe &P bot h

2-met hyl cycl opropyl; R3 and R4 are both nethyl; R7 and R8 are both -H m
Rl and R2 are bgt/h %,;g{g | ot h neth and
Rg are both -H, n) Rl m&ﬁ O§M&Iﬂﬁ£%9ﬁ¥ciwﬁca%@%b %Etrg%&qmpnﬁgg agfai'nﬁEF "Bfe
both methyl; R7 an&oﬁtj‘ sypigctiza eHective 3169unmf taw omtaaialeanbleg mdapeiistivey| © R3
and R4 are both met heydounff aanshpbihdaeeesetted By theifollowing structural formula:

R1\”/N\N Y N/N\”/R2 ;
H H
S S

or a physiologically acceptable salt thereof, wherein:

Y’ is a covalent bond or -CR7R3-;

R; and R; are both a substituted or unsubstituted aliphatic group;
Rj; and R4 are both -H, methyl or ethyl; and

Ry is -H and Ry is -H or methyl.

118.  The method of Claim 117 wherein R, and R; are both C3-C8 cyclic aliphatic
group substituted with one or more groups selected from -OH, -Br, -C}, -1, -F, -
OR?, -O-COR?, -COR?, -CN, -NO,, -COOH, -SO;H, -NH,, -NHR?, -N(R*R®), -
COOR’, -CHO, -CONH, -CONHR?, -CON(R*R"), -NHCOR?, -NRCOR?, -
NHCONH,, -NHCONR"H, -NHCON(R®R®), -NR°CONH,, -NR°CONR?H, -
NR°CON(R*RP), -C(=NH)-NH,, -C(=NH)-NHR?, -C(=NH)-N(R’R"), -C(=NR®)-
NH,, -C(=NR")-NHR?, -C(=NR")-N(R°R"), -NH-C(=NH)-NH,, -NH-C(=NH)-
NHR?, -NH-C(=NH)-N(R*R"), -NH-C(=NR%)-NH,, -NH-C(=NR°)-NHR?, -NH-
C(=NR")-N(R"R"), -NR*H-C(=NH)-NHa, -NR-C(=NH)-NHR?, -NR-C(=NH)-
N(R'R"), -NR*-C(=NR°)-NH,, -NR*-C(=NR®)-NHR?, -NR*-C(=NR%)-N(R‘R?), -
NHNH,, -NHNHR? -NHR*RP, -SO,NH,, -SO,NHR?, -SO,NR*R®, -CH=CHR?, -
CH=CR’R’, -CR°=CR’R", -CR*=CHR?, -CR*=CR*R’, -CCR?, -SH, -SR?, -S(O)R’,
-S(O):R?, alkyl groups, substituted alkyl group, non-aromatic heterocyclic group,
substituted non-aromatic heterocyclic group, benzyl group, substituted benzyl



p) RL and R2 are both cyclopentyl; R3 and R4 are both nethyl; R7 and Rg are
both -H ) RL and R2 are both cycl ohexyl; R3 and R4 are both nethyl; R7
and R8 arwOoobooda2s H, r) RL and R2 are both cycl ohexyl; R3pamdsSRi2etn£ bot h
phenyl; R7 and Rg are both -H, WO 03/006428 PCT/US02/21714 -62 s) Rl and
R2 are both methyl; R3 and R4 are both nmethyl; R7 and R8 are both - H t)
R and R2 are both nethyl; R3 and R4 are both t-butyl; R7 and R8 are both -
H u) Rl and R2 are both nmethyl; R3 and R4 are both phenyl; R7 and R8 are
both - H v) Rl and ®oumew! pothor substitytéd ariEreupdviRtein RE RY otelvacheindspenderty and
R8 are both - H W &RagneoRe sabSinfidWilyl o#33p, M RAusdtifuOlzyTBESAtc JR7 and

R8 are both -H or X nd are both.pzpropyl ;. R3 an 4 are_both

ot hyl: R7 and R artPBERAT RORRCBRI. R Rk ebsh PG et SESTUEh
cancer, said net hod @ombsttitad nomaninafichetaroqyglic govthe subj ect an effective
amount of taxol or a taxol analog and an effective anount of a conpound

represented by e faollow rucgtural . formula: 13 OO14 R N* ~ NR2

N""k Y. NHH E@’Sﬁ&ﬁ“%%ﬁ%@%@i%ﬁ%ﬁéﬁé{;@% S8t thereof , wherein

Y' is a covalent bond or -CR7R8-, wherein: a) R and R2 are both

cycl opropyl ; R31gnd i @dikoddPOhif8l 5 WherefR th A I38n @1 Seprt@hiBd by the Ra1IRAnANd

R2 are both 1-nethyl C¥1C|Oaﬁ %g |; R3 and R4 are 'both nmethyl; Y 1is bond; c)

R and R2 are both 1SUHEE §ﬂ égsl opropyl ; R3 ang R4 areboth ethyl; R7 and
O 4

R2

\”/ \T - T s \”/ ,
S Rs Re S
wherein Y” is a covalent bond or -CH>-.

121.  The method of Claim 120 wherein Rs and R¢ are both a lower alkyl group or a
phenyl group.

122, The method of Claim 121 wherein Rs and R are both a methy! group.

123,  The method of Claim 120 wherein R; and R; are both a C3-C8 cyclic aliphatic or
a substituted C3-C8 cyclic aliphatic group; R3 and Ry are both a lower alkyl
group; and Rs and R are both a lower alkyl group.

124. A method of treating a subject with cancer, said method comprising administering

to the subject an effective amount of taxol or a taxol analog and an effective
amount of a compound represented by the following structural formula:

Ta o) o T4
YUY
\”/\N g N/\[r ;

H H
S S

or a physiologically acceptable salt thereof, wherein Y~ is a covalent bond or
-CR;Rg-; and wherein



R8 are both -H, d) Rl and R2 are both 1-nethylcyclopropyl; R3 and R4 are
both nethyl; R7 is nethyl; R8is -H e) R and R2 are both 1

- met hyl cywbDopoaepgs ; R3 and R4 are both ethyl; R7 and R8 a&cCe/usertn7adH;, or f)
Rl and R2 are both nmethyl; R3 and R4 are .pnth nethyl; R7 and R8 are both

- H.

a) R, and R; are both cyclopropyl; R; and R4 are both methyl; R; and R are
both -H;

b) R; and R, are both cyclopropyl; R3 and R4 are both ethyl; Ry and Rgare
both H;

c) R, and R; are both cyclopropyl; Rs and R4 are both methyl; R7 is methyl;
Rgis -H;

d) R, and R; are both 1-methylcyclopropyl; R; and R4 are both methyl; Y’ is
bond;

€) R; and R; are both 1-methylcyclopropyl; Rs and R4 are both methyl; R;
and Rg are both -H;

) R, and Rj are both 1-methylcyclopropyl; R3 and R, are both methyl; R; is
methyl and Ry is -H;

g) R; and R; are both 1-methylcyclopropyl; R; and R4 are both methyl; R is
ethyl and Rgis -H;

h) R; and R; are both 1-methylcyclopropyl; R; and R4 are both methyl; Ry is
n-propyl and Rgis -H;

1) R; and R; are both 1-methylcyclopropyl; R and Ry are both methyl; Ry
and Rg are both methyl;

) R, and R; are both 1-methylcyclopropyl; R; and Ry are both ethyl; R, and
Rg are both -H;

k) R, and R; are both 1-methylcyclopropyl; R is methyl, and Ry is ethyl; Ry
and Rgare both -H;

1) R; and R; are both 2-methylcyclopropyl; Rs and R4 are both methyl; R
and Rgare both -H;

m) R; and R; are both 2-phenylcyclopropyl; Rs and R4 are both methyl; R,
and Rg are both -H;

n) R, and R; are both 1-phenylcyclopropyl, Rs and R4 are both methyl; Ry
and Ry are both -H;

0) R; and R; are both cyclobutyl; R3 and R4 are both methyl; R; and Rg are

both -H;

P) R, and R, are both cyclopentyl; R; and R4 are both methyl; R; and Rgare
both -H;

o)) R; and R; are both cyclohexyl; R and R4 are both methyl; R; and Rg are
both -H;

1) R; and R; are both cyclohexyl; R3 and R4 are both phenyl; R; and Rg are
both -H;



WO 03/006428 PCT/US02/21714
-62-

s) R; and R; are both methyl; R; and R4 are both methyl; R7 and Rg are both -
H;

1) R, and R are both methyl; R; and R, are both -butyl; R7 and Rg are both -
H;

u) R; and R; are both methyl; R; and R4 are both phenyl; Ry and Rg are both -
H;

V) R, and R; are both #-butyl; R; and R4 are both methyl; R7 and Rg are both -
H;

w) R, and R, are ethyl; R3 and R4 are both methyl; R7 and Rg are both -H; or

X) R; and R; are both n-propyl; R; and R4 are both methyl; Ry and Rg are both
-H.

125. A method of treating a subject with cancer, said method comprising
administering to the subject an effective amount of taxol or a taxol analog and an
effective amount of a compound represented by the following structural formula:

or a physiologically acceptable salt thereof , wherein Y’ is a covalent bond or
-CR7Rg~, wherein:
a) R; and R; are both cyclopropyl; R3 and R4 are both methyl; Ry and Rgare

both -H;

b) R; and R; are both 1-methylcyclopropyl; R; and Ry are both methyl; Y’ is
bond;

c) R, and R; are both 1-methylcyclopropyl; R3 and R4 are both ethyl; Ry and
Rgare both -H;

d) R, and R; are both 1-methylcyclopropyl; R; and R4 are both methyl; Ry is
methyl; Rgis -H;

e) R, and R; are both 1-methylcyclopropyl; Rs and R4 are both ethyl; Ry and
Rgare both -H; or

f) R; and R; are both methyl; R3 and R4 are both methyl; R; and Rg are both
-H.



