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RELATED APPI CATI ONS This application clains the benefit of U S Pr OVI Si onal
Application No, 60/304,252, filed July 10, 2001, and U.S. al

Appl i cat i B %82PH3F No. 60/361,936, filed March 6, 2002, Tﬁgrrﬂﬁ)?’ gy
teachi ngs of these two applications are incorporated herein by reference.
BACKGROUND OF THE | NVENTI ON Many new drugs are now avai lable to be used by
oncol ogists in treating patients with cancer. -&ften, tunors are nore
responsive to treatnent when anti- cancer drugs are adm nistered in
conbination to the patient than when the sane drugs are adm nistered

i ndividual ly and sequential | y. TOFOBNEANCER 6OMPOENDappr oach is that the
anti-cancer agents often act synergistically because the tunors cells are

attacked simult s having multiple nodes of action. Thus,

it is often poswxgﬁéﬁ%@gﬁgbre rapid reductions in tunor size by

adm ni stering theseTHisuggslidatiorclithis iad bepefit oADDS. lPesvisichwd npplitieod Neonbi nat i on
chenot herapy is t s are y 1o be eradic teg]dgonpl etely and
are less likely b}é%%@%%r‘%{mﬂyegq 5@1 %Clp(k)g %Wé“séﬂli‘f‘ Aﬁrg’r’i@éﬁ“a%ﬂ" bei ng used
to treat the pagpepi,oiéifedMhicd 52002 MhdntiRNefhingo BPMBR!VE ApSaeits Ry apy 1s
that anti-cancer agents generali have severe side effects, even when

admi ni stered i nmcvmmdlgﬁreurbyref@ﬁ%ﬁ@m e, the well known anti-cancer agent
taxdl causes neutroperia, neuropathy, nucositis, anem a, throinbocytopenia,
bradycardi a, diarrhea and nausea. Unfortunately, the toxicity of

anti - cancer ageBMK@RQEh@@FIMMNP@Men the drugs are administered in

conbi nat i on. "As T esubky, Gef HAIR oGS QA e SARGE on L1088 A Geagggner al | ¥

not conbi ned. The co c SI ose anti-cancer drugs
that are adm ni pateEnedvig cmub&ra@ﬂerusinwrcam nﬁdramepcmeweltcetréaltmmaﬂlbmmﬁi on the
quantities that can, be use possible to

use enough of t &% %ﬂ%ﬁ%%ﬁg’&lﬁwfeﬁe rlgﬁg}nf’l(?a%o@ﬁiggvgapﬂgﬁlfgs"f Ejhessﬁlgr gistic
effects. Ther ef arugs aﬁehﬁm&mt&eﬁmdlwﬂlgﬂiﬁhnd’l@qﬂanf:xﬁl[y agentwntdge 6hthisan enhance

t he desirable tunor erties antl-can er a S, W t hout
further increas f‘}?fﬁoal"ﬁé? aﬁfhag%‘f) “fag ?rég@tﬁ%f?e@fage%{l?g‘s?ﬁa Iy zs’ﬁ?i’gfﬁ/&?ﬁ@@“
cells are attacked simultaneously with agents having multiple modes of action. Thus,
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, diarrhea and nausea.
Unfortunately, the toxicity of anti-cancer agenté 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.



WO 03/ 006425 PCT/ US02/ 21714 SUMVARY OF THE I NVENTION It has now hiaeanh24 0006
that certain bis[thio- hydrazi de ami de] conpounds significantly enhance the
anti-cancer activity of taxol. For exanple, Conpound (1)

conbi nat i B &H0P¢#28 axol (Paclitaxel) to treat tunors i nduce%TﬁUﬁggy% ce

fromthe human breast tunor cell |ine MDA<%435. The tunor vol une was about
five fold less after 24 days of treatnent in mce which had been

adm nistered 5 ng/ kg of taxol and 25 ng/kg of Conpound (1) than in mce

whi ch had only BEMMARINORIEIECRBENTIN kg of taxol or in mce which had only
been adm ni stered 50 ng/kg of Conpound 1‘)B e 7). These results are
shown gr aphi cal | y i nit Bpsravabeen faund that ceréany bigl thye- @ﬁéﬁwd@lsom@@%m bel ow:

H3 0 0 C H3 | dignilicddiy Nehinckita aﬁn&m@mﬁdﬂ}(aﬂtaﬂd Fb@%xa%h;ﬂ@ dzﬁu%uﬁ@ur)d t hat

t hese bIS[thIOhdI‘aLde e effects.
For exanple, the Susg 1§ re:h %‘ %IIVIW tﬁ%&g)‘lj@%@% Y%Sr%"ﬁ ““Bc’ff ﬂﬁcgcﬁlgv\élg e if
any wei ght | ossfromdie huyeant hreast fwmor cqllditieddD As'86. Fhggumer WlumBageabayniive hese

results, novel RRRUFES2MkGHTEERABSEN H® WNEH hdadeehdRlsteYdd ¥ m ghcoto?xol
S0

phar maceuti cal risi hese co d nmet ho

treating a subf é@p % g@%‘lfgﬁ)ﬂﬁ?" n@ﬁ%@w%%@mﬁ%‘f*ﬁmﬁ&@q@%om ment of the
present i nvent iaiministeeeddonpbyg nfitarelpr ésmive edidbyhat bely t8er abtivistreddy nul a (1) :
34011 Bé/kg WCWpB%)d (1) (Example 7). These results are shown graphically in Figure

1. The structure of Compound (1) is 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):
3

Z——-—:U
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Y is a covalent bond, a phenylene group 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, Y is a covalent bond or ~-C(R;Rs)-.

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



| 5R6 S S G Yis acovalent bond, a phenylene group or a substijhii8d2006
unsubstituted straight chained hydrocar byl group. In addition, Y, taken

t oget her W(M(}/Otak)fzﬁ >C=Z groups to which it is bonded, is @c’:‘wm&biﬂﬁed or
unsubstituted aromatic group. Preferably, Y is a coval ent bond or
-C(R7Rs)-. R is an aliphatic group, a substituted aliphatic group, a
non-aromatic heterocyclic group, or a substituted non-aromatic heterocycl iC
group. 11 January 2006 WO 03/006428 PCT/US02/21714 -3 R3-R4 are

i ndependently -H, anRamla%aha@ega@lup rHaansdlﬁbﬁdﬂctg%@Qa albsﬁmﬁaalaﬁplﬂm@tgmp,
non- aromat i ¢ heta 1? %yo%al‘a% hg{erqgg%h ?Sug) %sul%ﬂ%u%% g, erc?‘n{;a&%& Jterogg}%\f gul%gc' Ic

group, an aryl a-ar
together with th’é’l g@pb@ha S@satumdtaﬂdgszqupa@rdhﬁmd@ame@ ogetheywil the lseard,

and/or R2 and Réndﬁ&sgbnt@&ﬁmemnm ih@y ak'%@n&@rﬁﬂybrm(in@mmg@ﬁ ah&mitt 0 which
t hey are bonded

an aromatic rin ecﬁ@oﬁgnggﬁog‘%g%a g’é’hlfl?@ ?(E‘y%gﬂgegr %‘F&‘aﬁ’rtl onal] y fused to

substituted ali bttanopyphgmgppnoralﬂyﬁmsyﬂtcgalwmnmcralgsubst| t ut ed aryI group R?

and R8 are each inde t:) al iC
group, or R? is - RFR g 1d/epelg<huens |I?ua?%§ﬁ%|rn€%ﬁbﬁ@%ﬁ@gggﬁew gtlraglhp, or,

R7 and RS, tak%?]aWﬁ@BFmgrraS”&F’%m@ e &9 Bubst it uted or unsubstituted
al l yl ene group. Z i sR¥fadRsaxSeachindependastped], an Ehphaﬁdombsttmtbmdmhem)ound

represented by SE;!&( | arld ef erably
not both net hyl ﬁtomﬁc&%% If&%%?‘%g ok deorgﬂ]%ﬁpt%{éd%&ﬁ%ﬂ y]i¥7 R5- R8
are all -H Ano ket togeihdartverit2 S‘ﬂ}?‘fémfﬁd&éﬁf’c‘l siitviedh elkylsne SfOBP phar rraceutl cal
conposi tion conprisidg =80 phag.maceutically acceptable carrier or diluent and

a compoun d represe nﬂﬁﬁle Q%’Peat kﬁf)ﬁ&lﬁain tﬁ@écﬂl{nﬁ)ﬁné l‘al?resgr{tgé @f ?QJ %(HaltF%ﬂ?ul% he

phar maceutical _conpos
conpound. Yet aﬂb%%é?”@(%@&% vl gpreferpd ppas Sethmathidshenoh 1§ € BrRssthiod of

treating a and R, are both phenyl and Rs-Rg are all -H.
Another embodiment of the present invention is a pharmaceutical

composition comprising a pharmacéutically acceptable carrier or diluent and a
compound represented by Structural Formula (I). Preferably, the pharmaceutical
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 (I).

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.



subject with cancer. The nethod conptises admnistering to the sypjgf 06
effective anount of taxol or a taxol analog and an effective anount of a
conmpound represented by Structural Forrmula (1). The disclosed conpounds

i ncrease WR3AAER8 cancer activity of taxol and taxol anal §I/US%25ddi ti on,

t hese conpounds have mnimal toxic side-effiects. Consequently, it is
possible to increase the effectiveness of taxol and anal ogs thereof ‘when
used in conmbination with the disclosed conmpounds, even when approaching the
hi ghest t ol er at BRIE®DESCRIPTRONOF THRBRAWINGS expect ed that conbi nation
therapy wth the conpounds of th resent invention wl|l Qvi de inproved
clinical outcones fcrﬁ)s%% Fengrept e Hing dhi e s FEROTIP ISR Hﬁﬁﬁﬁ&?‘@a with
taxol. By co- aggi ('ih%'fa%!)'iﬁ%&ehﬁicé’h@&éd%ﬁ%%i@@?&%@@uﬁ@(lt)i‘%%g/krtﬂ(0')? al so
possi ble to achieve the sanme therapeutic effectiveness previously achi eved
wi th hi gher dosBalitskel @ obgke)(Misoe Bympenddilh@S miedk Hiadé Pedlitaxet € 5 argkg) npr ovi ng

pCT/ 8021 21714 OrfitietieRBmsili o br ARk R gl e YA s
i oo {reated i th venbab ¥ AR shlbiflte 'f%%c%r‘é?e%%angﬂg?fﬁ g el (15
£y

my/ kg) (VU); or wisgpsaisd withyvehipl (rgCregpoundd FEE malem ép ), Pashitpgk gy mghy). The
tunors were gengmabedohpRmdti(Na2h eibe) PiERRTitaksl TS m@Als) ()] Tie: MéwaRS. Figure
2 is a graph Sth(:\NI ng taef %@rcent vve% I%rt cttﬂaﬁgrg ver ttulrre |I?.n%g[?) n%sce
treated with velfi"¥ ef’%"’); CCOMGURAE ? 025 fg 1easf et e PSP A 1S g (k)
(0); or Conpound (1)Fig®s 3rrgihegirucierd oPtagdli(Paolitaxe) 15 ng(kg) (O . The nmice were
being treated for tuipis 4aenRBL@E b ARdEREDDMBRYLr east tunor cell line
MDA- 435. Figure 3 iﬁ?the iéructuq$mpf t3§0| ggaﬁlitﬁxel) Figure 4 is the
structure of taxoter@B{Poeer AT MESTIFEE 052 BEoLanalogach the structure of a
t axol anal og. Fi gur Eig@e2§ ig the stotcture ol mlyheraopptiyingp taxohprlogigneppa t axol

anal og ‘group peRd&RtEk ELbRRPRXERE. B hee s Jfé_?{‘po%ﬁéf%?fhe'ﬂ%e@ t er pol yner
of the three nononer units Shown. DETAI LED "DESCRI PTI OF THE | NVENTI ON The
present invent i BAPYEETEHLIOIF t 0 conpounds represented by Structural

DETAILED DESCRIPTION OF THE INVENTION

The present invention is directed to compounds represented by Structural
Formula (I) and the use thereof as taxol enhancers in the treatment of cancer. In
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, R-
R4 are independently -H, an aliphatic group, a substituted aliphatic group, an ary!
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 R4 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):



Formul a (I) and the use thereof as taxol enhancers in the treatnmgnyagfary 2006

cancer. aspect Y is a coval ent bond or a substituted or unsubstltuted
straight 37 hydrocarbyl group. In addition, Y, taken jJqosl §
both >C=Z oups % which it is bonded, is a substltuted or ‘unsu stltuted

aromatic group (preferably, a coval ent botid or -C(RRRs)-); and RL is an
al i phatic group or a substituted aliphatic group, RZ- R4 are independently
-H, an aliphatic group, a substituted aliphatic group, an aryl group or a
substituted aryl group, or R and 3 t aken t oget her i th the carbon and
nitrogen atons to which they are bonded, and/or R2 gnd R4 taken together
with the carbon and nitr8gen at to mhlmh\\g bond8g, form a
non-aromati ¢ heterocyclic ri opti fus o anygromatic ring. The

t ruct urjal Fornul? (1) ar

R

remai nder of the variables in as descri bed above.
In a first preferred enbodimerg, Y ingStructurall Formula (1), taken together
with both >C=Z groups to which it is b8nded is & substituted or
unsubstituted arylene group and the conpound i's representeg by Structural
Formul a (11) | 1 January 2006 WD 03/006428 PCT/US02/21714 5 R3 41 | R /N
| AN 'Rz s R5 RSRgRg I Structurgl Fgnyly (IBrare psdgecaibedt iy Fipetirgl Foymis &) -as
described in St twtstattru@%)mtﬁea BllrRutistidutedAbylin gRoupUbratdrinl, od i0f niBaaHost i tut ed
aryl ene group. Preferabl i's a nitrogen- contai ning heteroaryl ene group.
Exanpl es are shmmalmggbweroarylmegrqus Examplen greAhewn Belpst i t ut ed or
unsubstituted. In a seco d preferred embodingnt, Y in Structural Fornula (1)
is a covalent bond o i
hydrocarbyl group. R laqg

N 7

Ring A is substituted or unsubstituted.

In a second preferred embodiment, Y in Structural Formula (I) is a covalent
bond or a substituted or unsubstituted straight chained hydrocarby! group. R7 and Rg
are as described for Structural Formula (I). Preferably, Y is a covalent bond, -
C(R4Rg)-, -(CH,CH))-, trans-(CH=CH)-, cis-(CH=CH)-, -(CC)- or a 1,4-phenylene
group. Even more preferably, Y is a covalent bond or -C(R+Rg)-.

| 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 (I11):

Ta 0 0 T4
R " ///ﬂ\\\ ///ﬂ\\\ N
\\\H/// \\\T v N///
S Rs . Re S
(IID). ;
R;-Rj3 are as described for Structural Formula (I). Y’ is a covalent bond or -C(R7Rs)-
. Preferably, R; and Rg are both methyl; R; and Rg, taken together, are propylene or

butylene; or Ry is -H and Rgis lower alkyl (preferably methyl),' thienyl, pheny1 or
benzyl.



are as described for Structural Forrmula (I). “ Pref erably, Y is a QOVRRY 2006
bond, - C(R7RS)-, -(CH2CH2)-, trans-(CH=CH)-, cis-(CH=CH)-, -(CO- or a

1, 4- phenyl ene group Even nore pref erably, Y is a coval ent_bond or _

- C(R7Rs) -WO 3096428 r d preferred embodi ment, Y in Structural® @Y ¢ ) is a
coval ent bond or -C(R7Rs)- and the corrpouﬁd of the present invention is
represented by Structural Formula (111): RBR O OR4 RI\ N\ NT 114 1 11 1
SRS R SR-RS are as described for Structural Fornula (1). Y is a
coval ent bond or - C( R/iRe)exaiRplefo r abinpounR7ememint®Sba SeudiwihForelay(Ik), R1eahd Rs,

t aken together, ar e | ower

al kyl (preferabP gf 'hyf‘% a%?lhsnglnyqﬁ%h% cr%ﬁupo ?nsﬁgét%mbalﬁ)hgqgﬁaﬁuary 2006
WO 03/ 006428 PCHdbldSﬁlﬂaﬁzmbﬂlaﬂomatﬁ Heterapeliocptaupdren ahsubstinte avndromepicesent ed by
Structural For 111), at_|ea one of = is.a substituted aliphatic
of oup. —an uneubBHPEGIUE PR s 5o TSP LA G

het erocyclic gr giRsaite@bly S*tﬁi%ﬁh&ltffdn%hﬁféﬂl)oﬂﬁh@%folf% H}@Jﬁl@@ﬁfd@hhﬁed&&élw
Preferably, R5-Rs are all -H 1n. another exanple of a conpound represented

by Structural FeibaiaeeP. |8)subgittutpd geclic akrbate gmp.RBuUPLiteed st shairedios d
cyclic allphaliGnGiauBpnadc gHASTS Lubthe@ Yol kionalib RABLLGCH oy, A oJUDST] tuted

strai ght chained or branch 11 phatic group, a substitutéd non-aromatic
het er eocyol i ¢ gu@u}ashﬁﬁﬁd aen-argmetibketéteenyelas grovp- dn theee two dxamples, Eoapd R eregr oup.
In these two ex&gﬁ flnd R4 are preferably nethyl. In a.nore preferred
enbodi nent , I'n %{nrug ural Forrmula (Il1l) are -H and the compound is
represent ed by Str uchuarrabre posfenddeenfdodimens RY-Ry ilNSREctural Formula (IT) are -H

and the compound is represented by Structural Formula (IV):
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R;-R4 in Structural Formula (TV) are as described in Structural Formula (I). Y” is a
covalent bond or -CHs-.

In a first example of a compound represented by Structural Formula (IV), R3
and Ry 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 R3 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 R, 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).



N~Y., NHHS (IV). RI-R4 in Structural Formula (1V)-are as descnibgahaiy2006
Structural Forrmula (l1). Y'" is a covalent bond or -CH2-. In a first exanple

of a conp | esented by Structural Formula (1V), R3 both a
substi t ut %gﬂoﬁﬁ@ubsti tuted aliphatic group, preferably bg’{&ﬂ”‘%ﬂm@%‘éi tuted
or unsubstituted | ower al kyl group and noré preferably both a nmethyl group

or ethyl. Wien R3 and R4 in Structural Forrmula (1V) are both a substituted

or unsubstituted aliphatic ,group, then: 1). Rr and R2 are preferab both a
substituted or unsuﬂs%eﬁ%ce{l%W%ﬁ%@f&qowpavwﬁpreiﬁn@ﬂ@aéﬁmwE %Hﬁ,ed or

unsubstituted algguhd @ SlélotA WhbEMEERd B @e8saRkad Riceem TG rausbatieh RE 864 R)

unsubstituted cyclic aljphatic group such as a substitufed or unsubstituted
cycl opropyl gr o@b?‘;ﬂl@ﬂalzé)om}ﬂai( ebeth aprbptittedoy payubstiutad heferog 194E.i t ut ed

al i phatic group r efwer.ahl ' . J L j i phatic
group); and R2 iﬂ(segb?)e ’ea?lgt})?é ya?e ?‘)Hggah"%%’tgf?%%% %‘g{gglrdp%éghﬁl@?dt ﬂftb)éﬁkda ?/?H group
(e.g., a substi ptfectbyyra sbstithtet ot unsebstihe¢de nlplr groumgr anip Ros meferablytd t ut ed or

oo oy, S Bl RS BB bt S L EBRUBE M bR P ©
group). 11 JanuanyCR6ffic WpHABE §R6H2 Bnd iGN Piefdtdil: Ild subdtithied ar ssabstiitexanpl e

of a conmpound represented by Structural Fornmula (1V), R3 and R4 are both a
substituted or 'G’S'i%éll"i(‘f'%t% bﬁ%?@ﬁBéPVPb%%et i EHPAME S tlt"rt?fia@truct ur al

Fornula (1V) ar enfi@biiu@d pHS! kloth; @l iiPin 4iBSHHASA bil wHsE6btiRIdeNigR:Y lgr@ipoup,

then: 1) R ‘and R2 are preferably both a substituted or_ unsubstituted
al i phatic group (Prefsradbet wibpifuigd slmstbstititedryelic alipbaflssa?upkt ed al kyl group); or

2) R is preferably &m&@%&dﬁyé%%@&&&&%&gf&@%ﬁ@ '

SRR Fbiay
(preferably a substituted or unsubstituted yclic aFi phat W’g&oup);

and R2 is pref eretbRyare bytha substitutéd ervmehbetituigd shinyi toup e, sepbpiylgrawp (e.g., a
insubst | ut ed. phaRgEs it el ThE pRE Bl Ay i WMCPRBRAP: phati o
group (pref er aBiryctarabkdygilat (i )eae both asshstisiddton ueshbetjtuted phealy] g, iteengr oup) .
'n athird exampg 9fs @ SONRRUAT, EHPL SREALET oP YnsthitdGld Nifhatclfly @ (N, R3

(preferably a substituted or unsubstituted alky! 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 R; is preferably: i) 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 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 groﬁp

substituted with at least one lower alkyl group (e.g., methyl, ethyl, n-propyl, fz-butyl,

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 R, 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



and R4 are both a substituted or unsubstituted phenyl group (e.g.) JQH&E% o6
group substituted with at |east one group other than an aliphatic gro ?
Wien R3 and R4 in Structural Formula (1V) are both a substituted or
unsubst i t M/ &8yl group, then: 1) R and R2 are prefer adlGI/BRAP1IE4
substituted or unsubstituted aliphatic gro8p (preferably a substituted or
unsubstituted al kyl group and nore preferably a C3-C8 substituted or
unsubstituted cyclic aliphati'c group such as a substituted or unsubstituted

c?/pl (r)]pr opyl gr oup)east?he &%)SRH&RS)&%E the bR liphatic GYLS)! d)ﬁz_)'fa%dbsgiltutedklﬂ_substi _tuth ed
al 1 phatic group rerer Y, a substitut or .unsupstituted c I.C allphatic
group); and R2 i“gg&%?l@sébg‘wcwua (Hﬁ%@?ﬂ’ﬁﬁ“@?ﬁ%ﬁe %%E@FW‘H{@@’ ] ﬂ%}llpsgr oup
(e.g., a substitutedpps sansisiit by QchddehEle _%éﬂtecﬂfy%dﬁfal@oﬁﬁhﬂwg}med or

unsubstituted phenyl group; or ii) an substituted or unsubstitute
al i phati ¢ gr oup appRete bat asubstitatederynsulisityted cyelivsalibbatictemuadreieeabilebethi phat i ¢

group). In a foyr | 8 . 4 ted by Structural Formul a
(N, R and RZHaS%%uﬁgt - a gﬁ%&?ﬁ?ﬁ@%@&uﬁg{,@éﬁt uted aliphatic group, »
preferably both a slbssiktuexedploof apeuband tapresenttdiyeBmmhicgl Fognela@lV)i Rel udi ng
a C3-C8 cycl oal kyl ' Lt uted. w.t I one_| al kyl group
(e.g., nethyl, Iés%/ Syul%,Et‘i-)ant-%lg'i:i) P g‘%%ﬁ%“ﬁ%“ﬁﬁ?m,m%&ﬁeaﬁ? #ES acsfgftg%t\é\%%ryl ,
1- net hyl cycl opr apybstinZedmylhgrbwqy cl opr opyl, cycl obutyl, cycl opentyl, or
cyclohexyl). Wen R .and R2.in Structural  Formula (I are bat h, an
al i phatic group or aTgﬁg’%leqﬁtaé%Spﬁ?lﬁBﬁ’aaﬁp&eSé’yf S%PO@H%??P%%W&YMP@
preferably bot Rodul@(I¥UHIStdnt W, @6 Hafh HEEHPSI R Un8 R, afelottls-OWPphénhyl Ry a
substituted or unsubstituted _het eroarﬁl group, a substituted or

Y

unsubst it ut ed pReshiy argpeitmetiyil. agd B apd R 458 B‘ﬁfbe’v@ﬁhp}ﬂ}ylel Bnerd X pobshwo
03/ 006428 PCT/ UROZ)AIGM 8% v, 8ASR, £DBoB RS IYGRA RO ShintBabcaRaahighat | C

group); or 2) a stituted or wunsubstitufed aliphatic group (préeferably a
substituted or unsubstituted al kyl g0
represented by Structural Fornula (I
unsubstituted cyclic aliphatic group,
unsubstituted cycl opropyl al kyl group.
represented by Structural Formula (I1V), B is
unsubstituted aliphatic group .and R2 is a substitluted or insubstituted aryl
group. The follow ng are sp?%ific exanpl es of coppounds represented by
Structural Forfplipymgsgpe! fosmylaRy are both nethyl, and R3 anc 3% Rire

bot hp- CF3- phenyind 1, are both phenyl; Ry and R, are both n-butyl, and R3 and R4 are both phenyl;
R; and R; are both n-pentyl, R; and Ry are both phenyl; R; and R; are both methyl,
and R and Ry are both 2-pyridyl; R and R; are both cyclohexyl, and R; and Ry are
both phenyl; R; and R; are both methyl, and R3 and Rs are both 2-ethylphenyl; R;
and R; are both methyl, and R3 and R4 are both 2,6-dichlorophenyl; R;-Rq are all
methyl; R; and R; are both methyl, and R; and R, are both #-butyl; R; and R are
both ethyl, and R3 and Ry are both methyl; Ry and R, are both #-butyl, and R3-and Ry
are both methyl; R; and Ry are both cyclopropyl, and R3 and R4 are both methyl; R,
and R are both cyclopropyl, and R; and R are both ethyl; R; and R; are both 1-
methylcyclopropyl, and R; and Ry are both methyl; R; and R; are both 2-

a fifth exanple of a conpound
nd R2 are both a substituted or

bl y both a substituted or |
fxth | e conpound |
ted or |

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



and R, are both methyl, and R3 and R4 are both o-CH3-phenyl i R anthiidra0®6
both -CH2)3COOH and R3 and P.4 are both phenyl; R and R2 are both

repr esent ‘ foll owi ng structural formula: 0 , and re both
250 ot 3F nSRERFANE o

phenyl; R are both n-butyl, and R3 and R4 are both

R2 are both n-pentyl, R3 and R4 are both pfenyl; R and R are both net hyI
and R3 and R 4 are both 2-pyridyl; R and R2 are both cycl ohexyl, and R3 and
R4 are both phenyl; R and R2 are both nethyl, and R3 and R4 are both

2- et hyl phenyl ; R, alndmﬁlap@fmdnmbedlmpnt YandtrmmahEbrmlaeﬁ)ss HHRMR)-

2, 6-di chl or ophe h and R3
and R4 are bot hEI%a %Su{ﬁdﬁ%ﬁ%&h?{lghéaﬁ i C%V%n?#qFR? %Rglrmg bot h
met hyl ; R, and &R2h aHethdaodnhpdunbof the praaed ilR@nidonis Fé@resarrtai Hi;OSthmmHEyhnulR, and
R2 are both cyc{ﬁpr opyl, and R3 and R4 are both nmethyl; R, and R2 are both

cycl opropyl, and’R3 and R4 are both ethyl; R and R2 are both 1-
met hyl cycl opropyl, and R3 andRRa are goth netpyl; R l-and R2 are both 2-

met hyl cycl opropyI: and R3 and R4 are Qoth net yI nd R2 are both 1-
phenyl cycl opropyl, R3 andNR4 are poth net nd R2 igre both 2- .
phenyl cycl opropyl, an bo th are both

cyclobutyl, and R3 and R are bo nmet th R a R2 arg both cycl opentyl,
and R3 and R4 are both thyl; R |s cycl opropyl, R2 isliphenyl, and R3 and
R4 are both methyl. | 1 J§nuary 2006 WO 03/006428 PCT/ USeR/ 21714 In a fourth
preferred enbodinent, Y in Structural Forrmula (I) is -C(R?ﬁ)- and R5 and R6
are both -H Wen Y is a covalent bond or -CR7/Rs- and R5 a c} R6 are both
-H, the conpoundi-Bé Rylaad B-B exca describetior Sudtwalfopnele €h eedi Ybis aSpralettur al

Formula 3 | . g%onhl r %R ‘Jamilﬂ %%ﬂll_é ngeg%ﬁfegm %efeljfiﬁ%t 7 eglﬁ?%{ gfe%oﬁisCR

descri bed for ruct ural a cova 7R3- .
R7 and R3 are tmsluﬁahealtdrllg;liafcefretpgmher, d7g prfopyleinl or buffenanat RRss &f sndiiutih  net hyl ;

R7 and Rs, taken t yiene or R7is -Hand Rs is
| ower al kyl (p?le era Igprefe{%yi’j“%?‘ﬁ. eﬁn P%S enyﬁénz?(nlebenzyl

In one 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 R3 and R4
are both an aryl group or a substituted aryl group. In another example of a
compound represented by Structural Formula (V), R; and R; are both substituted or
unsubstituted aliphatic groups and R3 and R4 are both a lower alkyl group or a
substituted lower alkyl group; preferably, R and R; are both substituted or
unsubstituted alkyl groups (more preferably substituted or unsubstituted cyclic alkyl
groups), R and Ry are both -H, methyl or ethyl, R is -H and Ry is -H or methyl. In
yet another example of a compound represented by Structural Formula (V), Ry 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 Rg are: 1) both methyl;
2)taken together, propylene or butylenes; or 3) R; is —~H and Rj 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 Rj 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 Rgare
both -H; R and R; are both cyclopropyl; Rs and R4 are both ethyl; R7 and Rg are both -H;
R, and R; are both cyclopropyl; R3 and R4 are both methyl; R; is methyl; Rgis -H; R; and



In one exanple of a conpound represented by Structural Fornula (M)Jankry 2006
R2 are both a |l ower alkyl group or a substituted |lower allcyl group and R3
and R4 are both an aryl group or a substituted aryl group, In another

exanpl e OVOD3/086HBound represented by Structural Formula (WETVE22EHIR are
both substituted or unsubstituted aliphatigc groups and R3 and R4 are both a
| ower al kyl group or a substituted | ower alkyl group; preferably, R and R2
are both substituted or unsubstituted al kyl groups (nore preferably

substituted or ‘R'?%i-é%%ﬂ - 'rﬂeﬁ@]c%l%f)x‘oﬁrlail}#(éﬂd R;;%é’%%ﬁ)ne&ﬁ? Yneb & R SndRidle - H

met hyl or ethyl, iIs - IS - et anof her exa Ie of

a compound repr éQ@ritI@@ltth@yg@Preml,LRBaﬁndlf@ ﬂ?ﬁhoﬁl @%‘}1).’1 Ry anthigs arRpoth rd; Botd
Tyt et byt O EREH SR RPN R A o B0y I BMCIRD Bl OFE R,
methyl :  2)t akemnd Bgae heth, 1-1pctb1dyyo@peom anngémesboumet@l R?lswﬁlyl encaRds A, i s
| oner al kyl, thien vl t her X8 | e of

conpound repr esg &/kbar%%{ﬁ e t{l}/l%?fctpcﬁ%?gt#jl a(%%“ ePn et@ an "ERgeR anﬁi ower
al kyl group or R&; suHsRll hud Robre botk 1 -methykaticloprapyh Rgmdd RBaramdthRAetﬁylﬁRbmid}RS

"epr bsent ed by Semact eyt RrendReelt vy 1 e ialoreei & Bat bt 85 BrOAEAY. R

and R4 are bot halm,!”b\fébotRZHaRﬁarBER %feeootlbp-frﬂé cBpr RB%@& lbéHd is
cyclopropyl; R3 and R4 are bot h et2 l; R7 angﬁlzB po@gﬂd Ey and R, are

both cycl opr opyfthyiRB anftiReese hoth Tﬁo&harﬁlé%zﬁgﬁ bOﬂR?'nl%hY%/F]ﬁmoplega a@d Rypre hothang
00 11 January 2000, ¥0,03k009428 -ACT| L3NR/di 2 bl Bol iy DR ng
1- net hyl cycl opr opg? \ﬁgs ang R4 are b!)t a?% C?ﬂé} ? 1-8/ 50 og dppy : nd}-{IAQZ are
bot h | - met hyl cyksto predipyil R HRQ Ra arg brth &k & bmihv mbﬂb}nlhphmyleyvéb}mwérlé dpdtfa - H; .
R and R2 are hy l?c@ﬁ’ d [ s
methyl and R$ is ggtbaﬂ ]IEZ%I &@Sar e otlfi ﬁn&lﬁ ﬁxRIAb(c:)ya/.1 8%?% b Fﬁeg%m aﬁ%ﬁﬁl are
bot h net hyl ; R7nmﬁ1ybﬁ2hylhd Bpate Bgthi-H; Ri—bnd m, areabtdlh E@lmmyb@ta Iand R, are both
1- nethylcyclopro d t r
TR ana o el Rk d ek o5 Koind et Woth alffpney TR B R it oy
and Rs are botR, EfﬁitRk&élre bdth -BR), dRZRgﬁﬁ: H@di dyclohemtmwndy«z bﬁﬂfoﬂppﬂenle&aﬂftﬁ R4
are both ethyl; both -H: a
| - met hyl cycl Opr%WF bot%sﬂrRé e oy’ RS an%ﬁfw bSRedic Faamd s ikt H
R, and R2 are bof;IR,2ndRb RiglbeichaRy ORyind RR3reastth Abutdlf R, B Ry are both -H; R; and

R, are both methyl; R3 and R4 are both phenyl; R; and Rj are both -H; R and R; are both

-butyl; R3 and Ry are both methyl; R and Rg are both -H; R, and '(Rz are ethyl; Ry and R4

are both methyl; R7 and Ry are both -H; R; and Rj 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 (1) is a covalent
bond or -CH,-. When Y is a covalent bond or -CH,-, the compound of the present i

invention is represented by Structural Formula (VI):
C )
Ry N /[k /[k N Re
\”/ \T - T P \\“/
S Rs Rs s

(VI).
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;-.



methyl; R7 and Rs are both -H R and R2 are both 2-phenyl cycl opyopyl ;
and R4 are both nethyl; R7 and Rs are both -H R and R2 are bo{%ﬁa%uary%%
1- phenyl cycl opropyl; R3 and R4 are both nmethyl; R7 and Rs_are hoth -H R,
and R2 aré’odﬁfoﬁ(%cl obutyl; R3 and R4 are both methyl; R7PSRISEY2L bot h
-H R and R2 are both cyclopentyl; R3 andlR4 are both nethyl; R7 and Rs
are both -H R and R2 are both cycl ohexyl; R3 and R4 are both nethyl; R7
and Rs are both -H, R, and R2 are both cycl ohexyl; R3 and R4 are both
phenyl; R7 and Rs afkeotieatximpleiof Rpomn&ﬂ:pwsmt@ﬁty‘smuwmonaﬂaa‘ﬁﬂ BRA are

both nethyl; R7 a R ar ot h ot h d R4 are
both t-butyl : R?“‘Qgﬁarﬁ?°§‘ra3°ﬁ8‘tai’al‘yﬁﬁpuk@r%dﬁ%ﬁﬁe@ﬂﬁ rbao‘%hﬁnﬁegl{%‘?r %%ﬁ% nd R4
are both phenyl and?ﬂﬁae@om& lawér Auef BroulHor ﬁaheﬁﬂcg-rﬁi}n e RhahdiR, hmtpbaﬂyﬂablyRs and
R4 are both nethyl; ﬁﬁgRsare bot h and. R2 are ethyl; Rf}

are both met hyl bof h%ova?fdl oruBstEhloW alkzﬂ aa%&ze@%aée Brsfmaty BB ?nles and
R4 are both neblhé(llbstltBZd ?H&yﬁ%lt%ﬁﬁmté%l RhediR, Add Ry efré béh a@é;\?ér%ﬂ{)@ ofpBedi ment,
Y in Structural Formula is a coval ent ond o . \Wen is a

coval ent bond of phampberoup,He a8 Rparahethafloverallpt é@énpramba@ntedéwqrelkyl

represent ed by é{opggwﬁa ndggr %l%o%% gaucfagrg&as m{%ﬁl%e]rgll\?) 1 x / NRZ RS R6 S

(M) R-R6 in ctura e as escr Structural

Formila (1) RS and 1Rnghey khensars g o Eﬁﬁﬁ%me&mée A Isl%ak@raise bond or

-CH2-. 11 Janu 6 WO 03/00642 UsS02/ 21714 1 n of a
conpound repre:%‘?\%{’élf sgipe spbsipuedron pogebstiie EWP‘?C ETpiEp) oéa%‘% &rrg %’dﬁh a | over

al kyl group ( pr m’ubsmﬂnb@/ oneistiyskijuteairaliphatib gropp agd Bpjs.a suheiutébor wmsgbsReitalr e bot h

a |l ower al kyl r r r ahl bot h

| ower al kyl or s e@u?nedg&%\%g?g‘éﬁgﬁe Sglﬁg R@f gpg%feg?t[eﬁpfge g?\ag{%t}{%o
phenyl or subsiai“’teuﬁléideﬁ’é Iaretbﬁag’renatlvel y, when R5 and R6 are both a

| ower al kyl group orA“areﬁ)glﬁanegm@drbcangmﬁ” BAnafigldaetioup, 1eowWeTHal-Kyl group

e s T R
sane (e.g., Rl lgﬂﬁgmoap gisa posmve integer (e.g., between 1'and about 10), preferably
between 1 and about 6 and more preferably 1 or 2. A “linkage group” refers to a
functional group which replaces a methylene in a straight chained hydrocarbyl.
Examples of suitable linkage groups include a ketone (-C(O)-), alkene, alkyne,
phenylene, ether (-O-), thioether (-S-), or amine [-N(R?)]-, wherein R® is defined
below. A preferred linkage group is -C(R+Rjs)-, wherein Ry 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 allkyl group i1s 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,



both the sane substituted or unsubstituted aliphatic group) or difffaga@p006
(e.g., Ris asubstituted or unsubstituted aliphatic group and R2 is a
substituted or unsubstituted aryl group); and/or R3 and R4 are the same or
di f fer entWOmBBEP@REbly, R and R2 are the sanme, and R3 andPRA/UE2tHE sane.
A "straight chained hydrocarbyl group" is-1Bn allcylene group, i.e.,

-(CH2)x-, wth one or nore (preferably one) nethylene groups optionally
replaced with a Ilinkage group. x is a positive integer (e.g., between 1 and
about 10), prefﬁﬁﬁﬁq . e f or 2, A
"linkage group" Te ’%gn?g& })Q'B?x? ﬁ%c@?%ﬁgf?cﬂé%gb%%?@ @ggclglg’cdégﬁ)g}l)r/r%n?hyl ene in
a strai ght chai [¥B8¥Sdr ocarbyl. Exanples of suitable |inkage groups include
a ketone (-C(O-), ahAtaentiegraipk elymincludpfisadpengclietbantid Fifl Jysteinliiwet her

(-S), or amne,]|- E%hk- : LR i i : oA d |inkage
group is -C(R7 R‘§§“-° Mﬂ er ‘é’."’%‘wg’g’ﬁg‘hg H%c}g?eé&geﬂr}ﬁ%d : gﬁ%&ﬁg o_ne gﬁﬁ?j 1216!:) tﬁee?
substitutents fliteragrybrings Exanpesinpludnbengothisaylobazefirapyl indelyh wimemHose

whi ch do not sulsbkaditazélk) Benkdvketol & benvhidhzold) quineiasd,iiogaindesg bhded herein, R7
and Rs are pre@gkﬁﬁglsubstituents for an al kyl ene or hydrocarbyl group. An
aliphatic group is a $Straight chained, branched or cyclic non-aromatic

hydr ocar bon whi ch i sThedpist eardege” sefietsria e arybgrowhbish dorenaeates toithe or nore

units of unsatidmatideros le/RbRalit ¥y two Sthérdogld. BY Ry e ek BpId) Hia ek edreddfiaphat i C
group has from % n.atonms, preferably from1 to about 10,

1.t bout 20 car ’
and a cyclic albﬁﬁg?Pﬁﬁﬁﬁgﬂﬁlsﬁﬁgmf §%3 tq.about 10 carbon atons,
preferably from3 to about 8. An aliphatic, group is preferably a straight
chai ned or branched al kyl group, e.g, nethyl, ethyl, n- propyl, iso-propyl,
n-butyl, sec-butyl, tert-butyl, pentyl, |, pentyl or octyl, or a \
cycloallcyl group with 3 to about 8 car ons, e.g, cyclopropyl,
cl obutyl, cyclopentyl, cyclohexyl, or gctyl. A d-C20 straight chained
or branched al kyl group or a C3-C8 cycli kyl group is also referred to
as a "lower alkyl" group. Aromatic groups ji nclude carbocyclic aromatic
groups such as phenyl, naphthyl, and anthracyl, and heteroaryl groups such
as imdazolyl, thienyl, furanyl, 11 Januaty*2006 WO 03/ 006428 PCT/ US02/ 21714
-12 pyridyl, pyrimdy, pyranyl, pyrazolyl, pyrroyl, pyrazinyl, thiazole,
oxazolyl, and {Slidagal fr ALIERL koudaRBIcRBA SR} 1iIGn kiR gdupo! oy el i C

aromatic ring systens | } o . i .
Non-aromatic heterocyclic rings 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 -CHj,-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 enhance 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 in¢Tude -OH, halogen (-Br, -Cl, -1 and -F), -OR?, -O-COR?, -



whi ch a carbocyclic aromatic ring or heteroaryl ring is fused tqiQagu®y 2006 e
other heteroaryl rings. Exanples include benzothienyl, benzofuranyl,

i ndol yl benzot hi azol e, benzooxazol e, benzi mldéll?] &/21714
qui nol i n;}’% /ggd[f}%/nol inyl and isoindolyl. The term "aryl ene 8$e elrs to an

aryl group which is connected to the remddnder of the nolecule by two other
bonds. By way of exanple, the structure of a 1, 4-phenylene group is shown
bel ow. Substituents for an arylene group are as described bel ow for an aryl

group. Non-ar oegklaccp}etl%oc,g@blﬂc gdsﬂgqqﬂgr eNARN-RORAL | @O@Q{ﬁb@@wl ic rings

whi ch i ncl ude on or nore ﬂ 143} as nltrqge oxygen or sulfur in
the ring. The %’I CQQIE%Rf’ N?%g‘x)’ @g&/@ﬁ Nllffj&@g%éd Exanpl es
i ncl ude tet rahyIdHOIONRnyLNHCON(R%yFNRTGQiﬂigWR C@MR%QNR?@DN@RﬁRbnnr phol i no,

10 PR U 4 sl ol e
al kyl )t hi onet hyINHRweSEﬁ-N% k;Nf} CERR- o
f'oﬁewrer 2: rggiygﬁmmmw{((&mmm lqu)C(—Nﬁé)ﬁerR? VHHsc(—NTRé)-ltu@zaHE) sub\?vte |r t ut ed
al kyl) and - C(d\“%nl:g(j &*??N%éﬁﬁdovee@ Nﬂﬁa NH?J\(fel IR
substituents orNHn -bﬁ{l $HERO D@HBMFNRnGﬁ Nﬁ@iRc) mﬁwmgr oup.

benzylic or aryWHEMOUKd,S,SCyRHR! CHRF, -aRdriREe which do not

substantial ly intel A he .abi 0 s to
enhance the @15‘ 5%1% r&% Ef‘%t(}ﬁ?&{g ‘T%g @f&%s&t’%%ﬁé’g?? IKF

substi t uent sutiﬁﬂe@(FNél)ﬂ‘le |R?t1brat@¢aeksmd¢nehd¢dﬂez aabll}bhatlgs sobstiqutei adiphated
conmpound to enhﬁ @B&ﬂm&@ﬂ&@ﬁ A6biyd &mwe(aﬁéa dr58atRnh sfé?é%bl gn I educed by
nor e, t han about °o| n.a co oundI ‘ﬁ?&ﬂ g\!%a%ub |ttuen]é g ?d with a
conpound vvlthouj’tlky o5 OF PR EREP- HERdditne - @5 QB RTsEB AP {98t s i ncl ude
-OH, hal ogen ( -sBbstitut@l or mlbulastinhtedlﬁ)m-aroﬁﬁap hetGoCORY group.]A hemammati200& WO

03/ 006428 - 13 ACHALSOR 24 BT C@m ryl% eI have SRR, - NHRa,
CNHOONHZ, - NHcERgsiEre almhéﬂﬁ\&fﬁééﬂié)a su %Qﬁ‘ew?l R?:@NF@PF gTORRC@*Q%‘RERb)

have a non-aromatic heterocyclic ring, a substituted a non-aromatic heterocyclic
ring, benzyl, substituted benzyl, aryl or substituted aryl group as a substituent. A
substituted aliphatic, non-aromatic heterocyclic group, substituted aryl, or
substituted benzyl group can have more than one substituent.

Also included in the present invention are pharmaceutically acceptable salts
of the compounds described herein. The compound of the present invention which
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, iethanesulfonic 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-



C(=NH) - NH2, - C(=NH) - NHRr, -C(=NH)-N(RERb), -C(=NRE)-NH2, - C( =NR. ED Janluhi@az()%
“C(=NR)-N(RaRl ), - NH C(=NH)-NH2, - NH-C(=NH) - NHRE, - NH-C(=NH)- N( RERD),
-NH C(=NR) - NH2 - NH- C(=NR' ) - NHRa, - NH C(=NR~- N(RaR6), - NRdH: HE NH, ,
-NR - C( =NH RHARF4Z8NR C(=Ng) - N(RERb) , - NRd-C(=NR)- NH2, - N& ET?S((’S%Q H4NHRa,
-NRAC(=NR~- N(RaRb), NHNI12, -N17 HRa, - NHRERb; - SO2NH2, - SO2NHRE,

- S2NRaRb, - CH=CHRa, -CH:CRaRI, - CR =CRERb, CRc=CllRa, -CR=CRaRb, -CCRa,
-SH, SCKRE (k is 0, 1 or 2) and - NH-C(=NH)-NH2. Ra-Rd are each
i ndependent | y aﬁycﬁbk%ﬁ%&été 1}%9% h%@%e%ah@sﬂ%ﬁ ﬂgsmfona%élbst' tuted
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aryl or SUbStitPatrg(gla?er dtﬂERHeP as a substituent. A substituted aliphatic,
non-aromati c heteroc I C group, substituted aryl, or substituted benzyl
group can have nore t#ah alspeclomssioias (Raslitaxel.dva alkiknerwel apthcanser Gr@sent
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entl u iciently
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(VID).
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



phenyl acet at e, phenyl propi onate, phenyl butyrate, citrate; | actat ”aq‘lﬁg&og)%
January 2606 WO 03/ 006428 PCT/ US02/21714 -14 hydroxybutyrate, glycolate,

tartrate, nethanesul fonate, propanesul fonate, naphthal ene- |-sulfonate,
napht hal eW& @09¢26onat e, mandel ate, and the |ike. Base addPGIgm03aI14

i ncl ude those derived frominorgani c basesl5-such as amoni um or al kali or

al kaline earth netal hydroxides, carbonates, bicarbonates, and the |ike.
Such bases useful in preparing the salts of this invention thus include

sodi um hydroxi d i - j HIRA 'liusq! X tf@?ﬁ'

carbonate, and E%%Bﬁl’i%ﬂ %h;ﬁﬁjé?@rog%gsrggﬁg?‘er red’ %%%é%lgg@ﬂopgxe ,ZH:EHS? a

wel | -known ant i SiteaHaete herggersigpd tat theseang gtheinwbsitgtiong opfherteiang siftet9or nat i on.
Nhnyhanalogs of cdnonil beah&lek¥ithant losihg the Wbilinoto eAkMte s, stabfleze Shitrotibulee ofhmhich
is showmn in Figyre 4 of,er.e | 3 ". The
structure of ot Ebgﬁl 4o ésa%%f%ﬁ*ﬁ%@?@%ﬁ; ?{lﬂngg}%rg?gémg?%‘?%égé
conpounds. haveWhish hbsli batiaivysiskelkien andbithigh pemetandmssembly pdmipretubelgs.ur e and

have al so.been shownT{fcdiauge taR61 MBlobd d¥d hereRlkSSpres@tddDyl Frublugal G2- M phases
due to stabili zgdmglhagéﬂw g(kgg Thus, it is apparent from Figures 5-25 that
a wide variety of 1t O can decorate the t axang skel eton wi t hout
adversely affecting biological activity. It is gdf5o0 apparentB#hat zero, one
or both of the cyclohexane rings-of a taxol an gdvd a doubl e bond
at the indicated positions. For clarity purposes psi O taxan\g;gkel ton
is showmn below in Structural Formula (VI1): ~ Dolbl e~pohds have

been omtted fromthe cycl ohexane rings™~Nn e r epr esent ed
1Mt isco be ufrder st 5 ¢ taxane

by Structural Formula (VII)

skel eton can includeljzero o one dduble bond in ope or g yehohexane
rings, as indicated]in Figlres 5-25 and Structurp &l a¥ 1) and (IX)
bel ow. A nunber aft a 0 gted ot I UGt di'al ZRor puPa (VI1) to

i ndi cate sites [ which H structyural variationjco J I y%occu@g nong t axol

anal ogs. For exanple, substitugion on the takane SK&l eton W th si nply an
oxygen atomindicates that 11 XRfwary 2006 Ris Rig

Ix).
Rio is.a lower alkyl group, a substituted lower alkyl group, a phenyl group, a
“substituted phenyl group, -SR}g, -NHR ;9 or -ORjs.
R1 is a lower alkyl group, a substituted lower alkyl group, an aryl group or a

substituted aryl group.



WD 03/ 006428 -15 PCT/ US02/ 21714 hydroxyl, acyl, alkoxy or other 1 january 2006
oxygen- bearing substituent is comonly found at the site. It is to be
understood that these and other substitutions on the taxane skeleton can

al so be nmB@L3(06H8ut | osing the ability to enhance and stadiGW9¥2# ot ubul e
formation. Thus, the term"taxol anal og" ti$-defined herein to nean a
conpound which has the basic taxol skeleton and which pronotes di sassenbly
of m crotubules. Typically, the taxol anal ogs used herein are represented by

Structural | Formila il I 8 (i Vbbb didfr gt Rl akchpuer al

TR ST WU NS N G N R LS
| ower al kyl groe@gmm-@bwbr@k}dms OH,-9-(lewmdhratkiyi)ut ed aryl group. |1 January
2006 WD 03/ 006428 P I q_F/ 811{7104 tﬁke}ﬁoé%%}%r%&hlltﬂ, o lower alkyl,

substituted | ower Uted 1 ower al koxy,

-0 C(O-(lower al ky|5<x4 ls@i d@@) loc@ablkm, cfO-€EO)-Gwer sy Fybstituted JO¥EL O- (| ower
alulfél) -R iCH2 Qulkb:0NED- @Db('ydubshtﬂ&@lol\n&r alktyl) OE@I-L-OIP(Oy(lﬂi-Eﬂ 00@614}3 Oe(nowurtg R14,
- - 'S a stitute

| ower al koxy, WHI&QS' EO{%@?W? ﬁ%ﬁolr W%GP %%)ef(h(h‘f‘f%k@&ﬁé Q&B‘iﬁ(aﬂ)z

-O- CH2-O (I ower  al ks)t lo@eaqzl,sswqeu@lw} s@skgare)ilweraﬂqk@ﬁwmg Wer with Rte,
aI goubl et Eolnd Bﬁﬁamkéth}howop@mb 1 VR @ttooto s@B&EﬁftddtlH&r@xChl rbalt _k%/It |
al koxynet hy . a substitute

| oner  al kyl ). ?C&L@) VY%%J&‘W&F%%” 8%@“3‘1@&(’%" tut ed lover al kyl).
R16 i s phenyl or subRtsiisphead ophdmtitutedRbenils - H, | ower acyl, substituted

| over acyl, |ower alky hs-}ﬁmé‘e&la&ﬂtﬁgsmﬁtemever@dyl Mmaﬁiypwsn&kéﬁowoemt hyl or

g;?‘gﬁ; glt (l;)r/r:s) E gll&ﬂe@ \Xeﬁf]}cox%methyl or(%l_oner aﬂxyb%lfo%?etﬁy?get her with RL7 and the

R,5 -H, -CHj3 or, taken together with R;7 and the carbon atoms to which Ry
and R,s 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.

Rygis -H or a halogen.

Ry 1s -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: Ryq is phenyl, fert-butoxy, -S-CHp-CH-(CHs)s, -S-CH(CHj)s, -S-
(CH3)3CHj, -O-CH(CHa;)s, -NH-CH(CHs);, -CH=C(CH3); or para-chlorophenyl;
Ry, 1s phenyl, (CH3),CHCH,-, -2-furanyl, cyclopropyl or para-toluyl; Ry is -H, -
OH, CH3CO- or -(CHa)2-N-morpholino; R;3 is methyl, or, R;3 and Ry4, taken
together, are -CH»-;

Rysis -H, -CH,SCHj or -CH;-O-P(O)(OH),; R;5 is CH3CO-;

Ry¢ is phenyl; Ry7 -H, or, Ry7 and R;g, taken together, are -O-CQ-0-;

Ryg is -H; Ryg 1s -H or -F; and Ry is -H, -C(0)-CHBr-(CHz),3~CHj or
-C(0)-(CHa)14-CHas; -C(0)-CH,-CH(OH)-COOH, -C(0)-CH,-0O-C(0O)-
CH,CH(NH,)-CONHj,, -C(0)-CH,-O--CH,CH,0OCHj; or -C(0O)-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



and RIB are bonded, a five or six nenbered a non-aronmatic heter gqyehigy 200Q.
R19 is a lower alkyl group, a substituted |ower alkyl group, a phenyl group,
a substituted phenyl group. R20 is -H or a halogen. R2] is -H | ower al kyl,
substit ut\e BYeH28 al kyl , | ower acyl or substituted | ower Iégf/l S0P er abl y,
the variables in Structural Fornmulas (VIIHY-and (1X) are defi ned as
follows: RIGis phenyl, tert-butoxy, -S-CH2-CH (CH3)2, -S-CH(CH3)3, -S-
(CH2)3CH3, -O-CH(CH3)3, -NH CH(CH3)3, -CH=C(CH3)2 orpara-chl orophenyl; Rll
IOS-| p?:le-lg)(/le E)?HBAI?& ken the a’—c’uﬁofgﬂ;]miol ofthe kﬁ@fﬁﬁ%k 19@%@1%13&1' ald)hlmmta%anit Z k;an1
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R16 is phenyl RieaseHh agivity RépendsiahoR1ls, antaneot congpetiteadminisered¥IEO- O-; RI B
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CH2CH( NH2) - CONHZ, qb@@lomh@t S@g@q@w@ fC(Exe(nées @cad@)coleﬂganc% A t axol

anal og can al sopderehiindeck:| melaionerapelndadet, shicomy,drahadaieacoMatiemtdnyer,

accept abl e pol Y IEL curslohoARAaRA ALY A dIg QIRcaXaMRLe Of a pol yrer o

this type is sho erm as it is used
herei n, i ncl udes su%hsuﬁﬁlc'yrﬁa? §1am1F}$bP‘fﬁ@é@%éé@“é’b%bﬂﬁﬁd&o&%@éﬂé AEghEer s of
the anti - cancernaaabf\/dtérmagifudaamlt eg’:!rtdmﬁ)@ﬁi@{ an&t’ﬂ@lh@@@, ddgsc@mpmruale gkd)ances

t he anti-cancer Y ol nuar V0. 0 /006428
PCT/ US02/ 21714 far %nar%%I %g Vé&?’(lglfeﬁ pa%%t (VT %yanégth 1%( ? &'1a§?r ; ryt%&%l analog is

greater when adi®ignirait.aried] ghinea pigwionthiie like)- wi t h the conpound than when

admi ni stered al one. ﬂbﬁleﬂ@garcﬁi@vé)sfn etnhﬁlcelh&ﬁroﬁﬁﬁﬁnhféalﬁﬁf ﬁdtﬂvttyoﬂ@ﬂﬁfadé upon -t he
amount of corrpounq oun vention can

ni s
therefore be us& ?lg%%hﬁ ﬁgetcﬁ‘éenar\]iﬁ“%ﬁfaa%? pourcbéfc’fﬁlé%gf;’segﬁgv 8‘9?‘1} eat
subjects with ceffm@\resamommfmm of apelog 9é tag ol apmadpainistered to ]ﬂErF@bJeett Wathcancer ,

nel anoma, renal cgRAGE taxoBdah @iBog & tBa3lanCRTEENe ARY@T AN EBARE I whicking

cancer. stomac h %Qgceeg éffelzocltsaacrig gcgnn% y e hhevd c? C{V erre\s/pe% go acc%mpound of the present
invention, an “effective amount” is the quantity in which a greater anti-cancer effect
is achieved when the compound is co-administered with taxol or a taxol analog
compared with when taxol or the taxol analog is administered alone. The compound
and taxol (or taxol analog) can be cozadininistered to the subject as part of the same . -+

_ pharmaceutical composition or, altemativély, 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 taxo!l 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 ] mg/mm®* per day and about 10 grams/mm’ per day, and preferably between
10 mg/mm® per day and about 5 grams/mm?.



A "subject"” is a manmal, preferably a human, but can also be an 3T5wma ﬁbo
need of veterinary treatnent, e.g., conpanion animls (e.g., dog aey gd
the like), faun animals (e.g., cows, sheep, pigs, horses, and t he i ke) and
| abor at orwoaosioosd2s (e.g., rats, nice, gui nea pigs, and th@cnwwwynruﬂ or der
to achi eve an enhancenent of the anti-cangg activity of taxol and taxol
anal ogs, an effective anount of a conpound of the present invention and an
ef fective anount of taxol or analog of taxol are admi nistered to the

subject. Wth respe gn_an | 0 t axol "effec i,ve anount"”
o quant 1 ty i n-wht Che SSsie e Gompbatnp BBt Rk Toroi pe G
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conpound is co-adm nistered with, taxo a taxol a conpared with when
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conpound or themﬁﬁ%@lrﬁmﬁ%\%mq%lﬁ, ARending e thi fype Pé%élpelé%a? Bepred
adm ni stered spdfuitérammuﬁlbtyamh afd préffefréhedds of hdrRihisttiay Sdz%letzbafes bhe
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subj ect, such aﬁvgﬁmrsﬂnablead)ﬂt& of a@@iniskaon 10 ko MRIAGRAIo@HeredfArewalce t o

drugs. It will pen t d type of cancer. The
skilled arti san WI g’ngIngel’”f’ &eelfar‘%terﬁanégm?acr&%g & 3osages dependi ng on

these and ot her facthsrdisclosed wnwedmhg@bnm@terqdemhesahncttlamuumanog are '
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i nvention typi ceréilingdnthe roude abadminigiadion sdleqig (s12R sgleltlmdaymlasm, edpowie). 10
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gr ans/ miZ. Tgle di scl osed
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employed, such as those described in Remington's Pharmaceutical Sciences, Mack

Publishing Company, Easton, PA. Suitable pharmaceutical carriers for parenteral

administration include, for example, sterile water, physiological saline, bacteriostatic

saline (saline 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.



for exanple, orally in capsul es, suspensions or tablets or by pafﬁﬂ%gg 2006
adm ni stration. Parenteral adm nistration can include, for exanple, sy temc
adm ni stration, such as by intranuscul ar, intravenous, subcutaneous,

i ntraperi Woh&4196428j ecti on. The conpounds can al so be adnnn?§?@§@yzﬁ?hlly
(e.g., dietary); topically, by inhalation9%e.g., intrabronchial,

intranasal, oral inhalation or intranasal drops), or rectally, depending on
the type of cancer to be treated. Oral or parenteral admnistration are
preferred nodes of adm nistration. Suihahlgidotes of adnministration of
taxol and taxol _anal pgs are well known in the art and include by parenteral
adm ni stration, Examplederi bed above for _th conpounds of the present

i nvention. Suitable routes of administfatfon for taxgl and anal ogs t hereof
are wel | known and includg~natier alf@ par@ﬁter Iﬁan ft all_agministration.
The discl osed conmpounds caf e adhinTstered t %u jd&tﬂiﬁ]conjunctlon
with an acceptabl e pharmacetitikcal car FE™4s parg of a pharfiiceutica
conposition for treatnment of cancer. Fornul ation'of the cohpound to be
adm ni stered will vary according to the route of adm nistration selected
(e.g., solution, enulsion, capsule). Suitable pharnmaceutical carriers may
contain inert ingredients which doenmetdei nt ebacs w ghid,he conpound. Standard
pharmaceutical fornulation technigages can be | egpldyed, such as those
described in Remi ngton's Phar naceuticar @%x)ﬂhﬂ ubl i shi ng Conpany,
East on, PA. Suitabl e pharmaceuti édP%4¥r i for paﬁeﬁggﬁ admi ni stration
include for exanple, sterile water, physiolfegical salfine, bacteriostatic
saline (saline containing about 0 9@6ng/n1 benzyl aIcohoI)

phosphat e- buf f ef ed ctate and the |ike.

Met hods for encal ing of hard

gel atin or cyclodextrasn) are known in ﬁﬁéo r\??Baker et al., "Controlled
Rel ease of Bi ol ogical Active Agents” AN d Sons, 1986). Suitable

formul ati ons for taxol and taxol ana s Hare el nomn in the The di scl osed

conpounds can b d|n es 1- 12
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Appl i cation No. pr@&{a{ﬁa@éh ﬁewcolfebﬂe@dmm&raﬁoﬂend w8dd with ethewd] i ltd’ gvé Ragflbmgs of

R e e e T T
limting | N anysuaRey dedjin aggm:wahydr@gmp 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 salis as a white solid (5.7 g). The salts were

taken into aceione 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’-

(thioacewl)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 calcd (400.1); Found:

423.1 (M+Na)™.
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m xture of phenyl hydrazine (30 nL) and ethgl malonate (in xylene (150 nlL)
was heated to reflux overnight. The reaction was cooled to room
tenperature. The precipitates were collected via filtration and washed with
ethanol to giv N—nq nyI bi s(N -phenyl | rydrazide) as a white solid (14 g).
The hydrazi de ( d3 suspended in acetig anhydrlde (30 m.) and cool ed

in an'ice bath. To it mas added
o MHNH: H Boc R1/”\C] T Bo
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/o —_— l H | H
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R R
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1) TFA h
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Preparation of Thiocyclohexanoic acid N-phenylhydrazide

Phenyl hydrazine (5.4g, 50 mmol) was dissolved in dry dichloromethane (50
mL) in a 250 mL round bottom flagk. Di-tert-butyl dicarbonate (10.9 g, 50 MOD
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-H20 (100
mL). The precipitate product was collected by filtration and washed thoroughly
with H,0. After one recrystallization from EtOH/H,0, 3.63 g (95%) of N-phenyl-
N-cyclohexyl-N’-tert-butoxycarbonylhydrazide was obtained as a white powder; mp
141-143 °C; '"H NMR (CDCls) 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’-fer¢-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-ds) § 0.8-
3.2 (m, 1H), 5.3 (s, 2H), 7.0-7.7 (m, 5H); ESMS calcd (C;3H;3N20): 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



dropwi se perchloric acid (57%in water, 3 nL). The reaction m Xtyrgnkaye6oé O
clear solution initially and then quickly solidified. After standing at
roomtenperature for 1 h, ether (50 nL) was added. The resulting slurry was
filtered WOP3OEHREd with ether (2 x 00 nL) to give the peF€F/|U§P2{%lé%a| ts as
a white solid (5.7 g). The salts were takén into acetone and added as a
slurry over 5 mn to Na2S (0.6 Mn water, 90 nL) stirred at room
tenperature. After 30 min, the reaction was acidified with HCl(c) to afford

a yell ow sl urryplhenrSol iAdtePBdnE MBS RfdnYiefipiitutd, ?Jeirﬁﬁtu?é"\gas fhed W' th
water (20 nmL) and thﬁr Q§x25 EL to 8I e N-mal on I-%% kuwkg enyl -N -

(t hi oacetyl)hyd&&%ggé]s ok comp pf sikigsizel Mh&h(vs%S@r%Y?S % \ O d6) :
511.5 (m  2H) ; R&mbval of behPenelpffoRled theryuds fygdudt #6 a(sslid Bhich was pur{fed 13H) , MS

cal cd (400.1); . t. . ) 8 -20
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Preparation of Fhe®HE)) shdasepkexaraivacd Nirbayildmzidei s oblsgsy ps #yeff azi ne
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round bottom stert- Y. i.car honat.e +9 0, nmrro was then
added with stir?@%ﬁCg%dgﬁé?mgﬁé‘%%ﬁ%?@%@?ﬁg&“a%%gh'mas then stirred under
reflux for 3 h. Renpval of the volatile conponents 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,
whi ch can be used in the next step without further purification. 2.5 g (12
mrol ) of this nEtemplead. was dissolved in dry pyridine (5 nl).

Cycl ohexanecar bonyl chl oride 0O nL, 15 mmol) was n
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To a stirred solution of cyclohexanoic acid N-phenythydrazide (0.1 g, 0.45 mmol)

in dry benzene (5 mL) was added P,Ss (0.2 g, 0.45 mol). The resultant suspension was
heated to reflux for 3 h. After being cooled to room temperature, the mixture was diluted
with benzene (5 mL) and was filtered through a short column of silica gel (2 g), washed
with benzene and 2:1 hexane/EtOAc (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; ; " NMR
(CDCL) 6 0.8-24 (m, 11H), 5.65 (br, 1H), 7.1-7.6 (n, SH); ESMS calcd (Cy3H3N;S):
234.1; found: 235.1 (M+H)™.

Example 4.

bl

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 .



added slowy at 0 C. The red solution was stirred at 0 C for half nuﬂ?r%%
and the resultant yell ow suspension was stirred at rt for 3 h belfore
pouring into ice-H20 (100 nl). The precipitate product was collected by
filtrati owcsesdooseshed t horoughly with H2O After one recr yaral$a22atiton from
Et OH/ H2O, 3.63 g (95% of N-phenyl - -22- .
N- cycl ohexyl - N -tent - but oxycar bonyl hydrazi de was obtai ned as a white powder;
np 141-143 C, "H NWR (CDA3) 5 0.9-2.3 (in, 1111), 1.4 (s, 9H), 6.9 (br,

1H), 7.4 (m 5 ; ' :
N phenyl - N cycl QRERpe R ioleR ub A8 Yaier 40 ) qpd oxoeted with BiOAC S60mIX 2 |
di chl or oni et hane'he6Tg#NIc sAEOR waBePresfaled 69 BaniBpmcyoliEne andsubjsrted 4¢ siicagel The
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were then. renov nager r ced..pressure.t altlo S bR,
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218.3; found: 2dgtion ({ Mg+l Ietnel, 4080) at & iQ@raed G reagtibminstansovas stwsdcht rt for 20

N-phenyl hydr azi dg, 08-Sy fer WashaddiMP blerdh the [LRAVES SO 1R 159@;9@%& W 46 g, 1.15
2006 WD 03/006428

mmol) in dry tol uene 0 ).was stirred under_ 11 January
-21 PCT/ US02/ zﬁ&rwnrl@%fyuw% § Tl WIthyvpter <2§éﬁﬂﬁg2)§9m @@wo}uae?n‘vﬁ%ﬁ%?&&ﬂﬁﬁde,
the nixture was tdminirenredolutde; mdghbjactsherflica gtlovihmaf cisohatogragiel (eluantg): 142 ch

was pre-washed E&ﬁﬁesb.eélﬁﬁgﬁctate E%@V@#Bl@-f 110287 ﬁ_gf %,;fi&@:rébe/gh&é | %,Szﬁéiﬁ!%oﬁdjpd uct

as a solid which was purifled colum chro ra}g{ihy Fca ge usi ng
hexane/ Et OAc (4:HW\(/300§’§H%IQ5%9€5 19018§> (Bodk): 8f/ St ‘WBy BilbREL AR @ acid
N- phenyl hydr azi dewasSMsotaald(@eHaN,@4s,)0818. 1 vbirtde 330NN 1H Nhv1R (CDO 3) S
0.8-2.4 (m 11H), 5.65 (br, 1H), 7.1-7.6 (m 5H); ESMS caled (C13H18N2S):

234.1; found: 235.1 (MH) +. Exagtpl e 3..to Reflux To a_stirred solution of
cycl ohexanoi ¢ atxdME pnEHPRR{ dz-ethybnajonyl-bis(214npqrepdibydro-isoindole-1-

thione)
S S
H H
N-N N-N
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2-carboxybenzaldehyde (150 mg, 1mmol) 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,0), 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, CDCl;): & 8.71-7.45 (m, 4H), 4.78 (s,
2H), 1.61(s, 9H). The resulting product was dissolved in CF;COOH (5ml), stirred for 30
min. The CF;COOH was evaporated, and the residue was snbjected 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, CDCl3): & 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-methyImalonyl-
bis(2-amino-2,3-dihydro-isoindole-1-thione) as a yellow powder. 'H NMR (CDCl;) 8



in dry benzene (5 nL) was added P2S5 (0.2 g, 0.45 nol). The result
suspension was heated to reflux for 3 h. After being cooled to rlolgg%humy2006
tenperature, the mxture was diluted wth benzene (5 nL) and was filtered
through a éR8¥R06&3 urm of silica gel (2 g), washed with bdAF&RI2aHd42: 1
hexane/ Et OAc (15 nil, each). The filtrate-dhd washings were conbined and
concentrated to afford a solid. Crystallized from hexane to provide the

i nt ernedi ate thiocycl ohexanoi ¢ aci-d N phenyl hydrazi de as an off white solid,

, 1H NVR (CDCL3y 43 (Q-zﬁ)?s.émmuré,lsﬂg; 5. D58 A b 62 gﬁm isﬂrs%a@ldgt%}x 3ED; 8, FSMB

cal ed (C13H18N2§i)1' 9_294%%;4128%%2 51 (MiH) +. Exanple 4. o 5

Cycl opropyl bro 8(9 (8Y8Y, )) was added into 50 ml anhydrous TBT

solution containing nagnesi um powder (1.1g, 45 nnnol), stirred for 30 nun,

and refl uxed forg, tgh 1ok S ds lsh o WAS: I & tion

sol ution was adél%gﬁpﬁ ﬂégfﬁgﬁ”ﬂ%ﬁ?ﬁ)ﬁf iddgw%l m]fv@%%ﬁﬁ%ﬁaﬁ%&? ﬂgéﬁéo egg%

stirred for 30 MFFFribed #hoveppralytical dofa if groxided {or thefpOmROHR4 added i nt o

nmet hyl hydrazine (8 m, 150mol) at 0 C, and stirred for another 2 NH2 Ps5,

benzene N.11 January 2006 WD 03/ 0064 PIQT/ USO@( 21914 -22 hours. To this
ti Et %

solution was added water (40 ml) _and NM c (60 M x 3). The
organi ¢ sol ution was concentr at mni num Vol {ne subjected to silica
gel colum chronmat ography (1: 1 ethy &t at®@: Aexanes; et hyl acetate) to
gi ve thiocycl opropyl carboxylic acid t hyl @ azide (2.8 g, 55 %. 1H

NVR (300MHz, CDC13): S 5.21 (br., 2H);73.62 (s, 3H, 1.91 (m 1H), 1.25 (m
2H), 0.98 (m 2H). ESM5 cacid (C5H1ION2S): 130.1; found: 131.1 (M+tH+. To

the hydrazide Et@AMRDNIIRA,)E%0.81%m, 223), 510804 ?‘-1’%71 )29 L2091 TEA (2. 29,
22mmol ) vas added, el oyl EOLorIdeCELON D, GPLALL LT Shn bl 4m) at O

added to quench the reaction, and the Et QAc | ayer was continuously washed
twice with water (20 M x 2), The Et §oIUtio‘h§‘n);oas concentrated to

m ni nrum vol une, and subjected to silical gep colu chr omat ogr aphy (el uant:
1:1-1:2 hexanes ethyl acetate) to di y/e\'ﬁBMNSG'% (2.1 g, yield: 60%.
(2.1 g, yield: 60%. H H :

'"H NMR (CDCls): & 3.6-3.4 (m, 8H), 2.7-2.5 (m, 6H); ESMS cacld for CoH;6N4O2S2:
276.1; Found: 274.9 (M-H)*.

SYO O\FS
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'H NMR (CDCls): 6 2.63 (s, 2H); 2.18 (s, 6H); 1.25 (s, 18H). MS calcd for
C1sH2sN40,S,: 360.2; Found: 383.1 (M+Na)".

0 @,NNJ'\)LN.N@ 0
H H

"H NMR (CDCls): & 7.3 (m, 10H); 3.2 (rﬂ, 2H); 2.45 (t, J=7.4 Hz, 4H);, 2.21 (t,J=7.4
Hz, 4H); 1.90 (m, 8H). MS calcd for CpsHagN4O6S2: 544.15; Found: 567.2 (M+Na)’.



"H NWVR (300MHz, CDCJ3): S 10.01-8.95 (m 2H), 3.78-3.4 1 (in, 6EQHME §§EQO§2
(m 10H). ESMS cacl d(C13H2G\WM02S1): 328.1; found: 327 (MH)+. aone -
Preparation of 2-Methyl mal onyl - bi s(2- Am no- 2, 3-di hydr o-i soi ndol e-1- t hi one)
2- car boxywefzadddhyde (150 nyg, [mmol) and carbazic acid (1BET/M§0%3174ol ) in
40 m net hanol was stirred at roomtenperature for 4 h. To this solution was
added Pd/C (60 ng, containing 50 % H20), the reaction was under H,

at nrosphere for 3 h. The reaction mxture was filtered, and the sol vent was
evaporated. The resulting residue was syhjectedylo @islica gel colum
chromat ography. (eluent: 20%to 50 % tO4% i o he anes) to obtain 50 ng of
Qj;; 4.78 (s, 2H), 1.61(s,
), stirred for 30
ected to silica ge

product. 'H NWVR (300MHz, CDC13): 3 8. 731-7.45 (
9H). The resulting product was diSSetrved T n~erF3
mm The CF3000H was evapor at ed, t hefr esi due
colum chronmat ography (eluent: 58%tqQ 0% hexane§ in EtOAc) to give

2-am no- 2, 3-di hydro- isoindol-1-one (2gnmy) as a wagte solid. 'H NVR (300MHz,
CDC13): S 7.85-7.39 (m 411), 4.54 (s,°2H). MS: 149 (M+H). Subsequent
Lawesson's thiolation and DCC coupling wth 2-nethyl mal oi c acid under

condi tions descl Rk @oue): 871507466 s281Rs hy 3RO M), -3.95-3.8(m, 4H), 2.58 (s, 6H),

bi s(2-am no- 2, 3-di hydr.osLsQi ndal.e- I -t hj ). a_vyel.l r. "H NVR
(CDC13) 6 11 Jahg@y&@oggﬁ%agglf%%ﬂzgk%}'égﬁ%%ﬁiﬁe{:g@%)% (s, 2H),
8.21-7.51(m 8H), 5.15(s, 411), 1.62 (s, 31-1); ESMs calid (C26H, 8N402S2):

410.09; found: 411.1 (MtH). Exanple 6. The foll ow ng conpounds shown bel ow
were prepared by the procedures dé i_lzed abo::FLAnalytical data is

provi ded for these conmpounds. S S HH NNAYNNOO'HNW (DVMSO do) S
M. 1 - 11.7 (ins, 2H

0.9-1.Sm 22H), 3.1-3.5 (m .2H), 7Zn2- ING
ppm ESMS cal cd (029H36I\I40282):53E§/fcﬁfg1%ﬁ7.@-!)+. S''. ~001
™ Z

'"HNMR (CDCl): 8 8.3-8.05 (m, 4H), 7.75 (1, J=8.0 Hz, 2H), 7.1 (br s, 2H), 3.74 (s, 2H),
2.38 (s, 6H). ESMS cacld for Cj7H;sNs02S;: 402.1. Found: 403.1 (M+H)".
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'"H NMR (CDCl): & 7.38 (m, 10 H), 2.40 (s, 6H), 1.5-1.6 (6H); ESMS cacld for
Cy1H24N,40,S,: 564.1; Found: 565.2 (M+H)".

A2

The method was the same as one used in synthesis of 4783, oxalyl chloride was
used instead of malony! dichloride. 'H NMR (300MHz, DMSO): 6 11.95 (s, 2H),
7.48—7.97(m, 10H), 3.52(s, 6H). ESMS cacld(C\sH;sN40,S,):386.09; found: 387
(M+H)". ‘ '



NIl K NM HH'HNW (CDC13): S 3.6-3.4 (m 8H), 2.7-2.5 (m 6GH):. ES
caccd for C9H, 6NAOBS2: 276.1; Found: 274.9 (MH+ S ~r-aais %ﬁﬁh@““m(’%
NVR (CDC13): S 2.63 (s, 213); 2.18 (s, 6H); 1.25 (s, 1 SH. M calcd for
C15H23NA0 YR 03/86¢282:  Found: 383.1 (MrNa)+. HOS 0 O Sy r GYIUEZRVIM N~ - 0
HH'HNW (CDC13): S 7.3 (m 10H); 3.2 (nmf>2H); 2.45 (t, J=7.4 Hz, 411);
2.21 (t, J=7.4 Hz, 4H); 1.90 (m 8H). MS calcd for C25H2sN406S2: 544. 15;
Found: 567.2 (MtNa)+. 11 January 2006 WO 03/006428 PCT/US02/21714 -24 ' HNWR
(CDC13): 6 7. 8- 7HANYBr(36)MBl) CDS,7.5 B66G8. 83(m.2H), 3.33-9536n.8(H) 2401 ,20Zm58 (s,
6H, 1.4 (m 6HE0H)ESNES candd(@ HNLISHBENAD, fomd: AFB(N:H)Found: 479.2 (M-Na).
"HNWR (CDCI3): 8 8.3-8.05 (m 4H), 7.75 (t, J=8.0 Hz, 2H), 7.1 (br s, 2H),
3.74 (s, 2111), 2.38 (s, 6H). ESMs cacld for Cl7H 8NeO2S2: 402.1. Found:
403.1 (MrH) +. "H NWR (CDC13): 6 7.38 gt(ian,D 10fjH),| 2.40 (s, 6H), 1.5-1.6 (6H);
ESMS cacld for C21H24N402S2: 56 ; MN H'. S The net hod was
the sanme as one used in synthesis of] 4783, oxaiyl fchloride was used instead

of mal onyl dichl, rI\ir ! 0 O .. 6 _9 s ’H) _'7 48-7.07(m
faf™ $%0 SR T o AU ol PRt B 1
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TH NMR (300MHz, CDCl): 6 4.15-3.40(m, 6H), 2.00-1.01(m, 14H). ESMS
cacld(C4H2,N4028):342.12; found: 341 (M-H)",

R
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'H NMR (300MHz, CDCl): § 3.90-3.18(m, 6H), 2.11-0.91(m, 10H). ESMS
cacld(Ci2H gN40252):314.09; found: 313 (M-H)". ;

00
A AT

'"H NMR (300MHz, CDCL): 8 10.08-9.01(m, 2H), 3.68-3.20(m, 6H), 2.59-1.12(m,
16H) ESMS Cacld(C]5H24N40281)2356.13; found: 355 (M-H)+.
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"H NMR (300MHz, CDCl): § 10.22-9.41(m, 2H), 7.48-7.20(m, 5H), 3.82-3.02(m,
6H), 2.38-0.82(m, 7H). ESMS cacld(C16H20N40;S;): 364.10; found: 363 (M-H)".

00
HN\NMﬁ/Nj_}/\/

"I NMR (300MHz, CDCl;): 8 10.03-9.02(mn, 2H), 3.71-3.42(m, 6H), 2.80-0.81(m,
16H). ESMS cacld(C13HN,0282): 332.13; found: 331 (M-H)*

00
.A”/N\HMI:/N%



WD 03/ 006428 PCT/ US02/21714 -25 'H NMR (300MHz, CDC13): S 9. 66- g $§%‘%§;20 6
2H), 3.73-3.23(m 6H), 2.10-1.20 (m 20H).ESMs cacld(‘C15H28N4025 9
found: 359 (MH+. ~n/INooll N\H~/NII S'H NV (300Miz, CDC13
3.66-3. 42V 03P4282. 84-2.58(m 4H), 1.40-1.19(m 6H). ESNBCT/USOZ/21714
cacl d(C, , H2oN402S2) : 304. 10; found: 303 (M2 +. 'H NAM (300MHz, CDCl13): S
4.15-3.40(m 6H), 2.00-1.01(m 141-1). ESM5S cacl d(Cl14H22N402S2.):342.12;
found: 341 (MH+. s 'H NWR (300MHz, CDCI13): S 3.90-3.18(m 6H),
2.11-0.91(m 10H) NNESWBOMEE, |Gk )2 513, 78 NABZG 25 H B3 19008 1 (flhpL8H); ESNB (M Mr. 5 ' H
NVR (300MHz, CDedodd(C::8,40.08,)B 5616 Fourd)355 368y 3. 20(m  6H), 2.59-1.12(m
16H). ESMS cacl d( C5H24N402S2) : 356. 13; found: 355 (MH)+. I\ /ni "H NWR
(300MHz, CDC13): S 10.22-9.41( H, 7.49-7 ZOSm @ 3.82-3.02 6H),

3

2.38-0.82(m 7H). ESMS cacl d(Q 10; nd: 363 (MH) I
VYNFIfI " HNVR (300MHz, CDC13) o . 71-3.42(m 6H),
2.80-0.81(m 16H) ESI\/B cacl d(C 3HBaNd0252) - 73320130 found: 331 (MH+ 11

January 2006 WO 20.43.4. 79(&@1{)% BB 0GR
3.78-3.08(m 6:%4H)15%H Lot %% ﬁg;g ﬁg@;@m@%a 35?‘13

found: 355 (M & 9(m 2H),
3,65-3.07(m 6H), 2.79-1.08(m Aﬁf ESMS cbacl?(C19H32N40282) 412. 20:

32

found: 411 (M H)+.

~ /

N H

'H NMR (300MHz, CDCly): § 9.79(br, 2H), 3.79-3.41(m, 6H), 1.60-0.75(m, 18H).
ESMS cacld(C1sH24N40,S2): 356.13; found: 355 (M-H)".

'H NMR (300MHz, CDCl): 8 10 03-9.14(m, 2H), 4. 21 3.39(m, 4H), 2.20-0.76(m,
18H). ESMS cacld(Ci5H24N40,S2): 356.13; found: 355 (M-H)".

LI

'H NMR (300MHz, CDCl3): 6 7.57(br, 2H), 3.72(s, 6H), 2.95(m, 6H), 1.96-0.81(fn,
10H). ESMS cacld(C21H3sN402S2):440.13; found: 439 (]\/I-H)+.

7
OYN\N/U\/[‘LN/N\”D

'l NMR (300MHz, CDCls): 8 10.09-8.95(m, 2H), 3.78-3.05(m, 6H), 2.04-1.22(m,
20H). ESMS cacld(C17HsN40,S;):384.17; found: 383 (M-H)".

N
SIARNR"S

'H NMR (300MHz, CDCls): 5 10.09-8.51(m, 2H), 7.41-7.01(m, 10H), 3.62-3.02(m,
6H), 1.78-1.03(m, 10H). ESMS cacld(CosHagN401S,): 480.17; found: 479 (M-H).



NON X NON ~\li 0 0 1H NWVR (300MHz, CDC13): 8 9.79(br, 2H), 3.79-3.41(m
6H), 1.60-0.75(m 18H). ESMS cacl d( C15H24N402S2): 356. 13; found: ! Bémuary 2006
(MH+ 1H NWR (300MHz, CDC13): S 10.03-9.14(m 21-1), 4.21-3.39(nl, 4H),
2.20-0. 76(WMP 039&14p8 ESMS cacl d( C1sH24N402S2) : 356. 13; found?CREBOYNIM) +. s
1H NMR (300MH2, CDC13): S 7.57(br, 2H), 3.72(s, 6H), 2.95(m 6H),
1.96-0.81(m 10H). ESMS cacl d( C21H35N4QS2) : 440. 13; found: 439 (MH+. 00 S
S 1H NVR (300MHz, CDC13): S 10.09-8.95(m 2H), 3.78-3.05(m 6H), 2.04-1
.22(m 20H). ESMS cacl d(C17H28 S2):384.17; foun383 (MH+. 1H NWR

(300MHz, CDC13): S 10.09-8.51(m , 7.41-7.01 (m , 3.62-3.02(m 6H),
1.78-1.03(m 10H). ESMsS cacl d( 8N402S2) : 480. 17~ ound: 479 (MH)+. 11
January 2006 WO 03/006428 PCT/ USOR/ 21714 o -2¢ S ' H NVR (300MHz, CDCI3): 5
10.09-8.81(m 211),7.51-7.11(m 13.80D-3 06},[m oY), 2.92-1. 53(m 10H).
ESMS cacl d( C25H25N402S2) : 480. 17, j Exampl e 7 Conpound (1)
Enhances the Anti-Cancer Activity ofs Paclitaxel i® vivo (Human xenograft
_ nodel : Hurman Br éHNMEaB00MEApCINALY 35 0i00-881de, 2H); )5 1GeNémal 01D beedutén,of in
7 vivo Anti-Tunor 68Y)uxdg2-Them,n 0w) \ESMD tdcidieneeN.onhanieiNg; Kihears @i-movel
.~ conpounds was assessed in tunor bearing mce using the tunor growh
i nhibition assay. Tunor cells were inplanted by injection of a tunor cell
suspensi on subc@xampedysly in the flank of a nmouse. Treatnent of the tunor
wi th an experinental conmpound and Paclitaxel began after the tunor had been
est abl i shed (vol unme was about 150 nmB). Ani mal then begun a nultiple
Compound (1) Enhances the Anti-Cancer Activity of Paclitaxel in vivo (Human

xenograft model: Human Breast Carcinoma MDA-435 in nude mice)

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
mnjection 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 aésay 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



i njection schedul e where the conmpound and Paclitaxel were given gly JI V roz{)(gqa
of administration. Tunors were measured two times a week. During t'REYEY

of this assay, animals were nonitored daily for signs of toxicity including
body wei gMO P ¥¥%428Det ai | ed Procedure of NDA-435 (Human Br ea®ET/Ca92i1mpina)
Anti-Tunor Study A supplenented nedi a was,,prepared from 50% DVEM Dul becco
Modi fied Eagle . Medium (H gh ducose), 50% RPM 1640, 10% FBS/ Fetal Bovi ne
Serum (Hybridoma Tested; Sterile Filtered), 1% L-d utam ne, 1%
Penicillin-Streptonycin, 1% MEM Sodi um Pyruvate and 1% MEM Non- Essenti al
Amino Aci ds. FBSmaysd apd eplred witlbfreshSippiemainsimedi thegextsay Bedlagk wagr edi ent s

wer e obt ai ned f pREbd eI B8& bekdrhEabok IR SThit ROk anyierS#oRl EMeskal
medi a was warned to ﬁ?C a

d 50 of. di.a. was added to a 175 cnP. tipssue
culture flask. The cefd gasgéﬂéaa“iagnepﬁvéthg?ﬂvf\ﬁgpgr i TR RRC ?‘ggé’flhgreg
Car ci noma from tdise (FEr Thaeelld ype tOphiniaeed)Coldingct inbef, wirmed drypein-BDRAA435
Uial Cof | oal | 5 v e Ty
swirled until t%%%ﬂ%nf"r‘é&afﬁ 9@&1’3%@0%%@%&#‘?%% WRREAS and cel | s
wer e i medi at el yupplepehtedhedint (6 mMiheasladBediozhd flabubll del cells eerklcalidetedaotot5@ingdi ng

suppl ement ed ”eﬂibél-ana_ggntﬁﬁl E$at 6@#%&?%&1%&%%6“' @hﬁlegﬂéielﬁ it K{%g'a?plfﬁ@ 11
January 2006 WO 03/006428 BCTI US02] 21714 -28 renpved and teplaced with fresh
suppl ement ed nmediddhe pRl pRAKE WapdgsuspeRded in 48 gl wh suppieentsd resdia Avdithe ¢llaBeThecane

about 90% conf | etemted. TFBinsillionaklsAigliverea céded o 57/ tbayesculfifedlakiksag RS wad). Bashed

wth 10 m of s il 3 f [ o, The
cells were trypé%%lcgg%&gé)g%gﬁ?ﬁ%%@%ﬁ%ﬁg?gﬁg%&%%p&s‘%%ﬁgbﬁﬁ ﬁﬁ&ﬁ&@gé"n)

to the flask ofcadned. Thetnassagmg of the cellstwrsaencatet Batilegoyadrcells nvgbaen gewat 37C
until cells begfsdnintbord@bastién.om the surface of the flask. An equal volune ’

of suppl enent ed nedj A t ; e} l.s re -
collected into 50 ni %t%g‘é%%rg%egﬁ%efﬁrtdg&’?ﬁ%eﬁ ag? Cgﬁ%ﬁ%%ﬁlpgeﬁ% r?{l}g\férs ‘at 20
C. The super nat 8t supersatgRipyasasa@ted 2ad thesell pelet wapeplepuspengad i Esmbebsierda PBA 10
ni : | o; f iSUpEI-erreaﬁdanb %&1@imread‘dﬂnﬂe&gefb_@eblls&vdﬁ@é@mmg’#ﬂ%ﬁglaenki%sﬁénﬂédz%h )
cells as wer see nt o H: 7.t . cUl.t SKS rnNe),. C

TTask cont ai nedrsripeaphHebrieh I b e A ebrdiefil fletea RS 1
about 90% confirmenimplaneiopalidhetase oY DiheEs 5e 600 williprscelle preeet suspended witkAdugh

cel I's have beenmpsfdile PRS td A coriebhtafibRbf Smillion cells/ml in order to inject 5
million cells in 0.1 ml/mouse.

Mice (CD-1 nu/mu) were obtained from Charles River Laboratories:
nomenclature: Crl:CD-1-muBR, Age: 6-8 weeks. The mice were allowed to acclimate for
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 ina 50:50
mixture of EtOH and Cremophor EL (Polyoxyl 35 Castor Oil, BASF, Germany). This
stock solution in 50%EtOH / 50%CrEL was sonicated in an ultrasonic 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



The above procedure for trypsinizing and centrifuging the cells were

foll owed. The supernatant was aspirated and the cell pellet was Ue%lﬂgwﬂa%i
in 10 mM of sterile PBS and the cells were counted. The cells were

centri f ug®P &HP6#2%en resuspended with appropriate vol une SCTHIR2IE4PBS for
injection of correct nunber of cells needetb-for tunor inplantation. In the
case of MDA-435, 100 mllion cells were suspended with 2.0 nil of sterile
PBS to a final concentration of 50 mllion cells/mM in order to inject 5

|l | / |
R ver Labor at or ubtre G pIRER 25 sl ot SHCEU 78000k Bh OEEQok PNENGR 26
were al | oned t o 23e&psipgsdutioncomprigipg of bpineymt of fiaﬁb‘iﬂ*d frditainpd e Sigiaan
experinental pr meﬂhUaecObaﬁHamh@vmmczﬁnpbhﬂi %ﬁ&ﬂmh&ﬂ@’mﬁ@:@o Sugpensi on

took place into su | e nu/ nu, ) Thi s
fat body is Iocab‘t}?@ﬁ/%c\@gf@a‘l “5’1@388 ng\tlrlgs r%}}f’(;on%%) ng‘égeglsrurmr
cell's were inpl agmbokRiobardmedbusd pl ofrit I@OWéSWeeplunbmJ@eIfmelafp@mﬂwpntihethm ght
quadrant of the jahgloEmmidatwds e, ENL Y €rref 45he DRRr6RXAA 8639} whter. bone) and
the os fermoris (femur). 5 mllion NMDA-435 cells in 0.1 nil of sterile PBS
were injected using 27 G (1/2 inch) needle. MDA-435 tunors devel oped 2-3
weeks after i nplant 3bé DrsingBeipaum@osing Yklvswt 401 orgraner é0 pridgamad ifpseted

di ssol ving the W&Wﬁgly lifto ﬁw%cé@eanﬂkM%?ﬁmﬁn%ﬁﬂﬂm@Eem)phor EL

(Pol yoxyl 35 Castor BASF, Gernmany). This stock solution in 50%t CH /
50%r EL was soni cat ed |n an ultrasonic water bath until all the powder

di ssol ved. Prep@RatmaitOlof Dosi ng Sol ution for Conpound Adm nistration: The
conmpound stock sol ution was diluted 1:10 with D5 W (5% Dextrose in Water,
Abbot t Laboratorles H) 1) 2.0 mM_of 2.5 ng/m dosing solution of
Conpound (1) wadigs &Pkl @ ntfenl e@aﬁ@&w 2006 WD 03/ 006428 PCT/ US-02/2117, 14
29 diluting 0. 2TahontMBRABS Hhithn kespedteidor)ock solution with 1.8 nl of 100%

D5W and 2) a ggﬁh%%?kng@s@gﬁ: Si ng of 1 5 rrg/m of Pacl | t axel

(obt ai ned from ] 5 Of nmpound (1) was
obt ai ned by ni x ?@‘W@“n@"&ﬁelﬁophs S&Fthﬂﬁ’%a@ﬁi éi? /gtgb‘ékseé‘@lt‘iﬁtg?lé}ﬁo’(’:ont ai ni ng
25 ng/ M of Conpadmidstfalipn eoutk: kfraverghsbolnfinfeetidni t axel with 1.8 m of a 100%

D5W sol uti on. I ion for the dosing solution was 5% Et OH, 5%
CrEL, 4.5 % Dexitargsdé%%ed'jclggggégmaﬁt er.

[ 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 tumor 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.



The Dosing Solution (Dosing Volune: 0.01 nil/gram =10 ni |/ ”kg)
i'ntravenously into the mce bearing MDA-43 5 human breast tumrmi&ﬁ@&&%

Mce: CD-1 nu/nu femal e (n=5/group) Tunor: NDA-435 (Human breast carci nona)
| npl ant at MEh93/8%42806 cel | s/ nouse Formul ation: 5% Cr emophor BGT/US@ T Hanol ,

and 4.5 % glucose water solution Adm nists@tion route: intravenous bol us

i njection Dosing schedule: weekly x 4 G oupDrug Treat nent (Dose) 1Vechicle
Only 2Paclitaxel (15 ng/kg) 3Conpound (1) (25 ng/kg) 4Pacl i taxel (15 ng/k )+
Compound (1) (25 ng/ ef fect.s _of, ound (1)
on enhancing anti - ﬁg?’ eaS’P ‘Weflﬁ}mbgas EWP%‘?P ﬂy(#%\%? ‘I‘geﬂ?‘??ﬁﬁi"lﬁlée é‘ﬁesft‘? om
Figure 1, Corrpounelfe(rég ersbcglnménts:émmtebfg itewitl da oederstoott by thoseokillad i the ty thaf

Pacl i taxel on htuzﬁeusb&%?geg fémran&@éaﬂs’%ﬁay}&rﬂé&%&hﬁ%wﬂlghtgié?ﬁhn%féﬁ% the

effects of Conpou acl 1t axel wel ght e mce ,
beari ng NMDA-435 Sﬁ%ﬂ‘?ﬂ({ﬂ%ﬁ%‘é@i‘mﬂ frrgrpasged E%H’GBBP?Q@%C #1Sm Fi gure 2, Conpound
(1) significantly enhanced anti-tunor activity of Paclitaxel w t hout
increasing toxicity. 11 January 2006 WD 03/006428 PCT/ US02/ 21714 -30 Wile
this invention has been particularly shown and described with references to
preferred enbodi nents thereof, it will be understood by those skilled in the
art that various changes in formand details may be nade therein without
departing fromthe scope of the invention enconpassed by the appended
clainms. 11 January2006 WO 03/006428 PCT/ US02/ 21714 -31 CLAIM5S What is
clained is:



1. A conpound represented by the follow ng structural

st rai ght

formula: 13 Knéa 50
M NR2 Y SRs RS S or a pharmaceutically acceptable salt thereof, mherr% &%

is a_covabﬁglngg %§ phenyl ene group or a substituted or una#?ﬁ&%ﬁ#%ﬂqc_z

drocar byl group, or, t aken toget her

groups to which it is bonded, is a substlthted or unsubstituted aromatic
group; R is an aliphatic group, a substituted aliphatic group, a
non-aromati ¢ betereocyclic group, or a substituted non-aronatic
hetereocyclic group; R2-R4 are independdmtdS-H an aliphatic group, a
substituted aliphatic group, a non-aromatic hetereocyclic group, a

substituted non-aromatic hetereocyclic group, an aryl

group or a

substituted aryWhattagaimed iR, and R3 taken together with the carbon and
nitrogen atons to which they are bonded, and/or R2 and R4 taken together
bonded, form

anon- aromatic h@ter09Mﬁhh£mﬁdﬁ¥hé%ﬁﬂ&ﬁ%&éﬂm&%ﬁ@gnﬁ&mﬁﬂbﬁﬁﬁﬂat'C ring;
R5--R6 are independently -H, amgaliphatic groupy a subsgj t ut ed allphatlc
group, an aryl group or a substjtuted yl grou and Z[i1s =0 or =S

with the carbon and nitrogen atons to mhich they are

is

provi ded that when Y i CH2- and are boflh pheny! and ﬁg R3 are al
-H then R and R2 ar . T npguﬂ% f #m 1 wherein:
Y is a coval ent bond or bstltut%d or unubstituled str I ght chai ned
hydr ocar byl group, or, t ken tog ther wi th bot h>C=Z groglps to which

bonded, is a substltuted om;unsubst Jguted aromatic

oup;

1 January 200

03/ 006428 PCT/ US02/ 21714 -32 Ris an al i phatic group or a substituted
al i phatic group; and R -R4 are |ndependently -H, an aliphatic group, a

substituted aliphatic

or a pharmaceutically acceptable salt thereof, wherein:

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;-Ry4 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 o an aromatic

ring;

Rs-Rg are independently -H, an aliphatic group, a substituted aliphatic

group, an aryl group or a substituted aryl group; and

718 =0 or =8§;

provided that when Y is -CHj3-, R3 and Ry 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
hydrocarby! group, or, Y, taken together with both >C=Z groups to which it is

bonded, is a substituted or unsubstituted aromatic group;

it
6

)



group, an aryt group or a substituted aryl group, or R and R3 t
together with the carbon and nitrogen atons to which they are bgﬁgné‘ﬂuaryzo%

and/or Rz and R4 taken together with the carbon and nitrogen atons to which
they are BEh&Ws4Borm a non-aromatic heterocyclic ring opth@e$221Tidsed t o
an aromatic ring. 3. The conpound of C aimm2 wherein Y, taken together wth
both >C=Z groups to which it is bonded, is a substituted or unsubstituted
aryl ene group. 4. The conpound of Claim 3 wherein the conpound is
represented by the following structural fornula: R3W \NR4 \"A"k Rz Y

| | SR5 R6 S wherein Ri nfyiAapglighshie gromp prerisubptitiigd abrbefic grouss 288d Wis - CH
or -N-. The conpound of CRaiRNazZe Wheperdently-H,amaligtaviakenp, abstitaed aliphatic

bstituted
S o e e W
structural fornula: e P@Omﬁnd@lﬂ’og@nﬁpm@ twhich theyyaredhqng e%“@éﬁ’e?\e@ﬂﬁmﬁtak@ a

coval ent bond or - CRoESheravith the cabsh Bﬁn&fc%e@@l@ﬂls kMﬁBEﬂﬁ?ﬁié%ndeﬁfo1ﬁfh
al i phatic or substituted a|1'!écghhtlc is a

/
substituted or unsubStiTUE FYC0F dpt18?alﬁl£use§r§° ar%romfig(fém}gtoget her, are
a C2-C6 substituted or unsubstitut ed al kyl ene group, 11 January 2006 V\D

03/006428 PCT/ U$02. ' Zelchthp onx?tf’ofT(ﬂﬁnﬂ?@WH&Hxﬂ(i’ szke@tc%'eﬂi‘eﬂ wﬁﬂﬂ@étﬁbG‘Z@ox&@@@ound
X

is represented by the fol I ovmnlagd 1str%ct ur N

RZ which 1t is bo sasu stltutec? or unsubmf:lx{'uted arylerg group

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

/\N R4

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

5. The compoﬁnd 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:
l 3 o) o] T4
R+ N )J\ /”\ N
i e ¢
S Rs " Rg s
wherein Y is a covalent bond or -CR-Rg- and Ry and Rg are each independently -
" H, an aliphatic or substituted aliphatic group, or R is -H and Ry is a substituted or

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



RRY SRS R6 S wherein Y. is a coval ent bond or CR7R8 | east one of R1-R2
is an aliphatic group, a substituted aliphatic group, a non- ar ondtjapuary 2006
het ereocyclic group, or a substituted non-aronatic hetereocyclic group and
R5- R8 ar e V&P1030p6428  The conpound of Claim | wherein the coffpbUfge/3idl4
represented by the followng structural fgrnula: R3 0 OR4 RI~ ,NNR2 NY
Nfl I 11 r, 16 S wherein Y is a covalent bond or -CR7/R8-, at |east one of
R1-R2 is an unsubstituted C3-C8 cyclic al i phatic group, a substituted C3-C8
cyclic aliphatl gr a_suhbst.i d str.ai.ght chained or nche .

T bhat Lo b oup.T-a" s B EPRRRIN O i et L erEp BULS Crreenr biiDe dloxipe
unsubstituted non- ar@h@ﬂmmlhmm9beocycllc group and R7 and Rs are each

i ndependently -H, an aliphatic orRsubstitpted aligphatic ﬁhoup, or R7 is -H

and R8 is a substituted or unsubsdituted ryl grodlp, or, |R7 and R3, taken
together, are a C2-C6 supstitutednor unsulstituted al kylemg grouwn. 9. The
conpound of Claim8 wherein nd\R4 eb Q th A0. conmpoynd of
Claim6 wherein the conpound Jis repre ented by the foWIomnng struct ural
formula: 11 January 2006 WO 4 3/00642 -34 PCT/US02/ 23714 R NJ~ Y J~ NRZ
HH wherein Y' is a a coval eit bond B -CH2-. 11. ThBsconpoufd of T aim 10

wherein R, and R2 are the sane S 12. The conpound of C aim 10 wherein the

conmpound i's represented by_the
Wherem Y’ 15 a covalent bond or -CR;Rg-, least one of R-R;is an aliphatic

group, a substituted aliphatic group, a non-aromatic hetereocychc 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:
l 3 0 0 T4
R4 N /lk /”\ N
\”/ ~— T y N - \[r :
S Rs Rs S

wherein Y’ is a covalent bond or -CR;Rs-, at least one of R1-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 R7 is -H and R is a substituted or unsubstituted aryl group, or,
R; and Rg, taken together, are a C2-C6 substituted or unsubstituted alkylene

group.
9. The-compound of Claim & wherein R; and R, are both methyl.

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

structural fonnula



follow ng structural formula: RS 0 0 14 | N kJL/N HYHS WQ;?Q?
Y' is a a covalent bond or -CH2- and R, is a substltut ed or unsubstit

al i phati cw%roup and R2 is a substituted or unsubstituted ar}y grou The
compound B09p42810 wherein R and R2 are the same and R3 Eid W@’zé?lé the
sanme. 14. The conpound of Caim 13 wherei 343 and R4 are both a | ower alkyl
group or a substituted |lower al cyl group. 15. The conpound of Claim 14
wherein R3 and R4 are both a |lower al kyl group substituted with substituted
with one or nore groups selectederom- - Br, , -l,rsF, -DRa, -0O CORa,
-CORW -CN, -NO2, -000H, -SO3H, IRH2 Rb), - , -CHO - CONH2,
- CONHT -CO\I(RaR), -NHCORa, - N a, HCO\IHZ, JHCO\IReN NHCQ\I(RaR)

- NRCONH2, - NRcCONRaH, - _
N(RaRb), -C(=NR)-NH2, -C(=NR]f) - NHRa, H— C(=NR )Y"N( RaRO)N ™ - NI—I-N%F/NI—D NH2

- NH C( =NH) - NHRa, -NH-C( =NH) - N(RaRb) , "-NH C(=NR" ) - NH2, - NH 11}{January 2006 WO
03/006428 PCT/ US02/ 21714 -3 C( =NR ) - NHRE, - NH C( =NR-~- N( RaRp,

-NR R-C(=NH) - NHz, -NRd-C(=NH)- NHRa, -NRd-C(=NH)-N(RaRb), -NR -C(=NR)-NH2,
-NR -C(=NR)-NHR' , - NRd-C(=NR )-N(RaRb), -NHNH2, -NHNHRa, - NHRaRb, - S02NH?,
- S02NHRa, - S02NRaRbwher€H-CHR2,2 cogHerCRriRl 9r (ITR-=CR2Rb, - CR=CHRa, - CR =CRaRb,

- CCRa, -SH, -SRa, -S(ORa, -S(O 2R, non-aromatic heterocyclic group,
substituted non-aromati c heterocyclic group, benzyl group, substituted

benzyl group, aryl group or substituted aryl group wherein Ra-Rd are each

i ndependent |y &h al Kyd cagmmupd oSUlksn it § wherdindlleypdl Rg reuls sabenzyl , substit ut ed
benzyl, aromatic or substitut ed aromati c group, or,-NRaRl , taken together,

can al so forma,_ substituted su tut ed non-ar tic he cyclic
gr oup. 12. e compoun f Hﬂ ?(? Wiaerem the compoum? mn%epresenteé gy Ohey

T I

following structural formula:
Ts o 0 T4
e 1
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 R and R4 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 R; and Ry 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’RP), -NHCOR?, -
NRCOR?, -NHCONH,, -NHCONR®H, -NHCON(RaRb , -NR°CONH3, -
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°)-NR’RP), -NH-C(=NH)-
NH,, -NH-C(=NH)-NHR?, -NH-C(=NH)-N(R*R"), -NH-C(=NR")-NH,, -NH-



16. The conpound of Claim 14 wherein R3 and R4 are both rret hyI Ejl gt hX' 20105
The conpound of Claim16 wherein RL and R2 are both a substitute
unsubstituted aliphatic group. 18. The conpound of Claim 17 wherein R1L and
R2 are bowm@ é/096#8tituted or unsubstituted cyclic aliphat PETERYBI7149. The
conpound of Claim 13 wherein R3 and R4 ar@sboth a heteroaryl group or a
substituted heteroaryl group. 20. The conpound of Claim19 wherein R and R,
are both an aliphatic group or a substituted aliphatic group. 21. The

conmpound of Claim 13 h roup.
22. The compound of Wﬁﬁﬁﬁﬁg @gﬁg% Ié’f%g b tmw}ﬁér{\ﬁ{e@%ﬁlg
substituted with at NEHst W\&@W(BtﬂqbrNRﬁr&ﬁ—%)é‘{Hzpﬁﬂi r‘g( SUPHR3.  The
conpound of Caim ZZNW(ENR")R»I(RB% RE2INH© mmanmam%aswmr SHNBIR® 2
e Hf
dt

substituted aliphati 1. nd i B and R4
are both a phenyl élfgg‘ubgﬁftc necgr d% %@ g?{ecﬁg‘ from
-OH, -Br, -d, -1, -S(@fz?:?anon mnaumerocmoupsoeH - NH2,

anga, Ccﬁl(—l gaRb%:OVHCR:a%CmOtSIE %o&-%ﬁﬁﬁé’he%&@@rc Qe Egrol? Hg@%é@ﬂe - 36
~ NHCON( RaRb) , - NROONFISUP: gt?(‘jRWF ub W@Wh&%ﬁ ere] HHM h m%() NHR’P
-C(=NH) - N(RVRb) , - C(EINFH;le‘gHﬁlp subtitiNeR) alkyillngp be&i@;clNR);stN(n%Ebr)zyl aromatic or

- NHC(=NH) - NH2, - - NH- éﬁﬁaﬁlﬂka Ndﬁa? %‘%‘3 k3 F%eﬂler'\EE'aFaEBf ) 4 - NH2,

-NH C(=NR) - NHRa, - NH- TNR H- =NH) - NHW
- NRd- C( =NF- R- N( RaRb) ¢ bt oSN AgERon- ARGt
-NRd- C(=NR) - N(RaRb), - NHI NTH2, - NHNHRa, - NHRr Rb - soz NH2 - SC2NHRa,

SN, - OECHR, o OHRORARF oAy R R e o . -SH
-SRa,, -S(O) Ra, -S(&ZRa group, substitute Ta]la gE_ﬁr?youpe,lnon aromatic

het erocycl i c group, substltuted non- aromati c heterocycllc group, benzyl
group, substituizd bBBErzmphpogideiTlaimr Wl wigranR, aid Bldisboth usalsbtiauted orgr oup

wherein Ra-Rd are eagh i AdeReRgaRt oup.

18. The compound of Claim 17 wherein R, and R3 are both a substituted or
unsubstituted cyclic aliphatic group.

19.  The compound of Claim 13 wherein R3 and Ry are both a heteroaryl group or a
substituted heteroary! 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 R; and R4 are both a substituted phenyl
group.

22.  The compound of Claim 21 wherein R3 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 R4 are both a phenyl group
substituted with one or more groups selected from -OH, -Br, -Cl, -1, -F, -OR?, -O-
COR?, -COR?, -CN, -NO,, -COOH, -S03H, -NH,, -NHR?, -N(R*R"), -COOR?, -



an al kyl group, substituted:-al kyl group, benzyl, substltut ed benzlyljanu
aromatic or substituted aromatic group, or NRaRd , taken together, Waq
forma substituted or unsubstituted non-aromatic heterocyclic grou

The conpoWuog#os€8ai m 13 wherein RL and R2 are both | ower afGEPSEy21 14
substituted | ower al kyl groups. 26. The coggound of Caim25 wherein R3 and
R4 are both a phenyl group substituted with at |east one group other than
an aliphatic group; R3 and R4 are both an al kyl group or substituted al kyl

group; or R3 and R4 b £ u t ,9roup.

27. The compound of gﬁg} ﬁé%%@%ﬁ@g%%ﬁgﬁ?% #&W

\% propy::QI n-dbll-{[zyl NH}%}NA{NJJEII I;ﬁ; , SNHEPNBiR dp WCQWQHEP?&WMWO BuFrri 25
erein an are 5 ITe CORYED-NER*R! FNBPr-omNR

cycl obutyl, cycl open r i mhereln

Rly and R)Zl ar eybotﬁ aﬁ@ C§ %@@%Nﬁi @%&Mﬂ&ﬁ%ﬁ%ﬁ [east one

lO\Qle'[ ?I rylj gr oup. 30(—Nﬂﬁ1)eNﬁt?Rf>)0th$HG§#NRf)dﬂh EISHVGXGK@):INHR ,aNH (RQ=I‘§1°é bgggea

substituted or uns K gﬁgt)l}fmgr

WD 03/ 006428 PCT/ US&F? 7) PNE{' compoyn |n RI and

R2 are both a cyclo %ﬂ -Cg %eé‘m&y@ ?FFRQP 3Z. The

conmpound of Claim 3ONWJMER&MOBQHWEOMEM’ BSGIRR CQH#CHRé,I-l phati c

OpoUp subst LULed W i LRACOICDr Rt HeSCaR! ket ISCRY gp ke s

_ 000Ra, -CHO, - CONHB(OLRuRIRH eroummepstiies) alky] gracprapn-arNRetisis eracY RERERIE

-NHCONR H, - NHCO\I( RadabgtitutedNRGOMdatic MNREGONREEgronp @B@lﬁ)substﬁ(ted\leWZ
N G N, NH%&W%%E@@%&? g AR e ™)
_NH- C(=NR' ) - NHRa, - Ne-alley] qmp. substiswies) alkyingmenn, bynzxh-pateimied bl exemgty-ORHRa,

-NR' - C(=NH) - N( RaRb)substiied &xomdiR- gt or = M%dq&ﬁ%ﬁ)ogb&ﬂa@can also form a
- NRd- G(=NR) - N( RaRb) substf}l.ll_| M_' g] unsm:sw%ad non- 'gron%}flbtero%%wgo . SO2NHRa,

- SO2NRaRb, - CH=CHRQ

25.  The compound of Claim 13 wherem 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 Ry are
both an alkyl group or substituted alkyl group; or R3 and R4 are both a hetereoaryl
or substituted heteroaryl group.

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

28. - The compound of Claim 25 wherein R, and R; are both l—meﬂlylcyclopropyl, 2-
methylcyclopropyl, cyclobutyl, cyé]opentyl, 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 Ry and R; are both a substituted or
unsubstituted C3-C8 cyclic aliphatic group.



CH=CRaRb, -CR-CR R ,-CR=CHW -CR=CRRb, -CCRa, -SH, -SR', S(O) Ra, 11']51(1@2%06
al kyl group, susbstituted al kyl group, non-aromatic heterocyclic gr(%u 'y
substituted non-aromati c heterocyclic group, benzyl group, substituted
benzyl g™M@830%434 group or substituted aryl group wherei TEREVEYR/¥ each

i ndependently an al kyl group, substitutedsal kyl group, benzyl, substituted
benzyi, aromatic or substituted aromatic group, or,-NR2Rd , taken together,
can also forma substituted or unsubstituted non-aromatic heterocyclic

group. 33. The canpound of C ai . rein.the c ound. i s represent ed by
The Fol bomi g Ao tAIE SPTP G % 1 et Rpand R Dt SKIGHoRY spar
wherein Y' is a covalsepdtittbehe)cloprop@Rt&®.34. The conpound of C aim 33 wherein
R7 and Rs are different. 35. The conpound of Claim 33 where RL and R2 are

the sane; and R3 and R4 are the ane. 11 January 2006 WO (13/006428 . .

PCT/ US02/ 21714 3738 3¢ CW@O%@%E&?F&WJ@%% @@wwaﬁﬁ-%%%ﬁh@%ot h
a | ower al kyl group @foup substingéd Wwith ek dronee grdhpyydelegied Whpna0d, R8r, a0l -IR&, ar e
both an net hyl, ethylypzphe 20 hi 3 € pgund 2 Chgh 3536
wherein R7 is -H and RS iréssa&lblg\/\’epogz1 clcﬁ]yﬂ]oﬁg(égpﬂqeié én |2’ora e’ﬁizgwﬁ 88. The
conpound of O ai m 36 GHeR e FHR 'CQWRQC@NQR obRNER ),Cﬁ%&@h' Bhati c
group substituted w NHODEHS/-NMOGNRAD UPHCOBI(RR R ANRFCONHONRBINRIC-, -1,

cotra, - GOl - conre, AR X R R R GeRE! - -

- NHCONWFI , - NHCON( Ra BBz, -CRIRRONNER, - MROBNRMR 'R), NS ENERDYH:, DA HENHhH2,

- C(NH) - NHRa, - C( =NH) NMRaRB-C=IERENRRP), -NH-C(=NR°)-NH;,, -NH-C(=NR°)-NHR?, -NH-
C(=NR%-N(RR"), -NR*H-C(=NH)-NH,, -NR%-C(=NH)-NHR?, -NR*-C(=NH)-
N(R'RP), -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, susbstituted 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.

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

structural formula:

Ta .0 . 0 T4
R1 N /‘k J\ N Rz
\”/ I Y! N T ;
H H
S ' S

wherein Y’ is a covalent bond or -CR7Rg-.
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 R3 and Ry are the

same.



NH2, -C(=NR)-NIR3, -C(=NR)-N(RaRb), -NH C(=NH)-NH2, - NH C(: NH) HNH 006
-NH C(=NH) - N(WRb) , - NH C(=NR')-NH2, -NH C(=NR)-NHR3, -NH C(=NR) ﬁé?ﬁ}sf
-NRdH C(=NH) - NH2, -NR -C(NH) - NHR2, -NRd- C(=NH)- N(RaRb), -NRd-C(=NR")-NH2,

_ NRd- O =NR'Q 9MMR428 - NRd- C( =NR' ) - N( RaRb), - NHNH2, - NHNHRa, BORAUEIREITIASO2NHD]
- S02NHRa, -SM2NRaRb, -CH=CHR2, - CH=CRaRb ;4 CR CRaRb CRa=CHRa, - CR=CRaRb,
-CCR, -SH, -SRr, -S(OR', -S(0) 2Ra, alky? group, substituted al kyl group,
non-aromati ¢ heterocyclic group, substituted non-aronmatic heterocyclic
group, benzyl group, substituted benz group, aryl group or substituted
aryl group wher é6n Rdh R@W%‘néﬁéﬁlﬁmégﬁ’é‘ﬁW%ll%ﬂdPaﬁf%hoklw Qenelly! BeHPYict ut ed
al kyl group, benzyl, ssisbmtddtiow@ale M andR OHRAIR Qrétoth samsthiy] ehelpRmonat i
group, or,-NRaRd , taken.together, can also forma substituted or
unsubstltuted non- ar 6H&rI ¢ het erocyclic group. 39. A compound represented by
the followng structural formula: 3 O1Ai 4 R2 HH S or a physiologically

accept abl e salt syzher qgé coxﬂkﬁlﬁh&bf‘Claan 36 wheRineMALBRhd RYRdoREr a]l%@%‘érgd R, and
R2 are both a substliute 3W unsubstituted aliphatic group; Rg are
both -H, nethyl or e 9211 January 2006 WD 03/006428 PCT/ US02/ 21714

-39 R7Tis -Hand Rs is -H or nethyl. 40. The conpound of O aim 39 wherein R
and R2 are bot h3£3- C@h&&&hkﬁn@bf@@ﬁﬁB&um&£ﬁ49a§H@5h%%%ﬁﬁﬁc@KBQE&ﬂﬁﬂ@BmﬂDre

groups selected fro

|, -F
“NO2, -COOH, - SOBH, ZKER S“bsﬂiﬂﬁd Wlﬁ(cﬁé‘ﬂ Rhyrore g@ﬂg%em@@l Bonio;Cle
- CON( RaRb) , - NHOOR2, ORRIROGEGR?, ~CORKASH, NozwmmxﬂamogHNma,\l(m)N(wm CONHZ,

-NR CONRaH, - NR

AT e e oot g

NHRa, - NH- C( NH) N( 1)71 -NR QQNR
NR"CON(RaRb ), -C(=NH)-NHz, -C(=NH)-NHR?, -C(=NH)- N(R”Rb -C(=NR°)-
NH,, -C(=NR®%-NHR?, -C(=NR)-N(R?R®), -NH-C(=NH)-NH,, -NH-C(=NH)-
NHR?, -NH-C(=NH)-N(R’RP), -NH-C(=NR®)-NH,, -NH-C(=NR%)-NHR?, -NH-
C(=NR®)-N(R*RP), -NRH-C(=NH)-NH,, -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?, -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*RY, taken together, can also form a
substituted or unsubstituted non-aromatic heterocyclic group.

39. A compound represented by the following structural formula:

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;
R; and Ry are both -H, methyl or ethyl; and



C(=NR ) -N(RaRb), -NRdH C(=NI A- NH2, - NRd- C(=NH) - NHRa, -NRd C( NH) 11" R Y006
-NRd- C(=NR) - NH2, - NRd- C(=NR)-NHRa, -NRd-C(=NR)-N(RaRb), - NHNH2, a,
- NHRaRb, -SO2NH2, -SO2NHRa, - S2NWRb, - CH=CHRa, - CH=CRaRb

- CR =CRaRWO eR#%, - CR=CWRb, -CCRa, -SH, -SR, -S(ORa, PB4 Kyl
group, substituted al kyl group; non-aromatig. het erocyclic group,
substituted non-aromatic heterocyclic group, benzyl group, substituted
benzyl group, aryl group or substituted aryl group wherein Ra-Rd are each

i ndependently an al kyl grou t.ituyted group, benzyl, substituted
benzyl, aromatic or subsﬁ?ﬁ%ﬁf%ﬁfﬁaﬁ%%&bﬁ ,-NRaRd , taken together,
can also forma substituted or unsubstituted non aromati c heterocyclic

group. 41. The cgmound .gf, Qn@'&“cﬁ’almrﬂe?elﬁﬁl andr R 868 Gﬁ@s%ﬁdﬁ%ah tic The
conmpound of C aim 41 vvhere*) ound 'S r%s segt ed g,ﬁ LQ]L W ng
structural formula: [EPYPHE SE‘“NF Wﬂy 1€ G e ERQU ¢ “Réa% &t "is a
coval ent bond or - CHDOR*43-CORE, mﬁip{ﬂﬁj -NDz G:@OH 490 3th eNelh n NRIR ,a-MR’R%’)a-re
both a | ower al kyl gr Of al m 43
wherein R5 and R6 are g I@O ro 6qu,rguarir 006 V\&ﬁ% 006428,
PCT/ US02/ 21714 - 40 43HGH mgﬁ %SBISPQIH BER WERG AN, -BRCERAe both a
| oner al kyl group or NE‘GbJN(R*tRPD eG(HNMENHa - K ENIgF NHR?, R&mﬂNER&R@r & (bNRA)- a

2 lover &l kyl or bup. B HRRIRHR 2R () e R e R Dot
a lower alkyl group &R sﬁ‘ﬁéﬂ(fﬁgﬁ@&\bmﬁr@(‘w}ﬁﬁp -NEBCENR RN e NBbt h a
phenyl or substitut edEKRIM( RER'i;mM:Rﬁ }Bﬁ\]’}_@{ NBROCE=1 ) - NERF, .gkk_xj(ﬂgﬁpup
if]7 NA CR(Z)rrpound repre&?ﬁxﬁﬁi Rﬁdg@eﬂ{%l EWSM fl\ﬂ{dn&l(l ﬁJ’R) ﬁa{i]{b
* NHNH,, -NHNHR?, —NHR”Rb, —SOzNHg, -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®RY, taken to gether, can also form a
substituted or unsubstituted non-aromatic heterocyclic group.

41, The compound of Claim 6 wherein R;s and Rg are the same.

42.  The compound of Claim 41 wherein the compound is represented by the

following structural formula
4

.22

ﬁr\**/\r

wherein Y is a covalent bond or -CHa,.

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

44,  The compound of Claim 43 wherein R; and Rg are both a methyl group.



N X HS wherein Y' is a covalent bond or -«CR7Rs-. or a physiologically
acceptabl e salt thereof, wherein a) R and R2 are bot h cycl opr opYlTamBsy 2006
R4 are both nmethyl, R7 and Rs are both - H, b) R and R2 are both

cycl opropyl; WRSSIMZGM are both ethyl; R7 and Rs are. both -R{T/GS0ZRI7TIANd R2
are both cyclopropyl R3 and. R4 are bot_h metdayl ; R7 is nmethyl; R2 is -H d)
R, and R2 are both 1-nethylcyclopropyl; R3 and R4 are both nethyl; Y is
bond; e) R and R2 are both I-nethyl cycl opropyl; R3 and R4 are both nethyl;
R7 and Rs are both -H 1) R and R2 are both 1-methyl cycl opropyl; R3 and R4
are both methyl; R7 is nethyl and Rs is -H, g) R and R2 are both _

1- met hyl cycl opropyfﬁ R hggompeting o€ Chaarh 43 wibeteinlR; 2RTRp srebeibmld)wmnEy%OximGM h)

R and R2 are both 1- n%awhﬁeaqb@&rmygmg&m@ e 868 a1k aﬁ?l‘ by 2?31'43 "

n-propyl and Rs is -H; Jan g 006428
1) R and R2 are both f“‘?f&ﬂﬁ%le‘(}%ﬁa%%(sww an‘i?&ﬁﬁﬁé 2 PEEH R8P R7
and Rs are both nethyl; j) R and R2 are both 1-nethyl cycl opropyl; R3 and R4

are both ethyl; R7zand T‘hggoxﬁﬁcﬁnbg}‘@laufgﬂ @her@nl@‘@:ﬁlqﬁzm‘gﬁﬁhggéﬁa]kylgru T
1- net hyl oycl opr opyl ; %gt%
1) R and R2 are both Eu’??BF’Wl e%@&l@%srﬁw smdwbmpwwmw

and Rs are both -H rr)aﬁdRamﬂ}R&ralﬁcehb)mhrakjﬂlgﬁin cycl opropyl; R3 and R4 are
both nethyl; R7

47. A compound represented by the followmg sh'ucmral fonnul&

Ra
\”/ \ /U\ e T
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; R; and Rg are
both -H; '
b) R; and R; are both cyclopropyl, R3 and Rqare both ethyl; R; and Rg are
both -H; g
C) R; and R; are both cyclopropyl; Rs and R, are both methyl; Ry is methyl;
Rgis -H; |
d) . Ry and R;are both 1-methylcyclopropyl; R3 anid R4 are both methyl; Y is
‘ bond; .
€) . R;andR;are both 1-methylcyclopropyl; Rs aﬁd R4 are both methyl; R
and Rgare both -H;
) R; and R; are both 1-methylcyclopropyl; R; and Ry are both methyl; Ry is
methyl and Rgis -H;
g) R, and R, are both 1-meﬂxy1cyclopropyl, R; and Rgare both methyl; Ry is
' ~ethyl and Rgis -H;
h) R; and R; are both 1-methylcyclopropyl; R3 and Rqare both methyl; R; is

LY

n-propyl and Rg is -H;



and R8 are both-H n) R and R2 are both I-pheny| eycl opropyl R3 and R4 are
both methyl; R7 and R8 are both -H, o) R and R2 are both cycl dbyJapary 2896
and R4 are both met hyl; R7 and Rs are both -H p) R and

cycl opent yWORPOERE R4 are both methyl; R7 and Rs are bot ﬁ%T(a-ﬁES%é@P}# and R2
are both cyclohexyl; R3 and R4 are bot h metthyl ; R7 and RB are both -H )

R, and R, are both cycl ohexyl; R3 and R4 are both phenyl; R7 and Rs are

both -H s) R and R, are both nethyl; R3 and R4 are both nethyl; R7 and Rs
are both - H t) R and R2Ramdd R&(atdboﬂel—hy:thylcﬁﬂolamd'l,mk aad &4 bebbthtmeiyl; R, R7
and Rg are both - H u) R n%riﬁare TIt{qth methyl; R3 and R4 are both
phenyl ; R7 and RS are bot h* '3 ahd R2 are both t-butyl; R3 and R4 are
both nethyl; R7 and Ry ar eRbeQﬁifRoarel"choﬂ‘V\l) mhylendograpyi ke aﬁdhyireb(RBeﬂl&ﬂRRéncare
both nethyl; R7 and R8 ar bot h I—Iié X) R and R2 are both n-propyl; R3
and R4 are both nethyl; M e both -H 11 January 2006 WO 03/006428
PCT/ 0802/ 21714 -42 4§, AE%Q&JB&H&M—&%@W&%&%@@J@& gvunaggsstétwtm,r al
formula: 3 1C I~ ( 4 RgN_J+~ X IN Ry wherein is a coval ent
bond or -CR7Rs-. or a physﬁné%glie@&ﬂll'%accept abl e salt thereof, wherein: a)

Eot ﬁnfﬂ H!QZ are both cygl opropsh R, 53 taf%h- Bémﬁ&fcl&%ﬂ}l TS LYk arEBoRRRE RaT ©
and Rgare both -H;
m) R, and R; are both Z-phenylcyclopropyl R; and Ry are both methyl; R,
and R are both -H;
n) R, and R; are both 1-phenylcyclopropyl; R; and R4 are both methyl; R;
‘ l and Rg are both -H;
0) R, and R; are both cyclobutyl; R; and R4 are both methyl; R; and Rg are

both -H; A

P) R, and R; are both cyclopentyl; R3 and Ry are both methyl; R; and Rgare
both -H; .

q) R and R; are both cyclohexyl; R3 and R4 are both methyl; R; and Rgare

. both -H; '

T) R; and R» are both cyclohexyl; R; and R4 are both phenyl; R; and Rg are
both -H; d

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

f) R, and R; are both methyl; R3 and R4 are both #butyl; R; and Rg are both -
H;

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

v) R; and R; are both &-butyl; R3 and R4 are both methyl; R; and Rg are both -
H;

w) R; and R; are ethyl; R; and R4 are both methyl; R; and Rgare both -H; or
X) R; and R; are both n-propyl; Rs and Ry are both methyl; R; and Ry are both
-H.



b) R and R2 are both 1-nmethyl cyclopropyl; R3 and<R4 are both neq?y&mqg do
bond; ¢) R, and R2 are both 1l-nethylcyclopropyl; R3 and R4 are both et y%;
R7 and R8 are both -H d) R and R2 are both 1-nethylcyclopropyl; R3 and R4
are both n®WOMI006RF is nethyl; Rs is -H e) R and R2 are B&IRUS02/21714

1- met hyl cycl opropyl; R3 and R4 are both ethp-; R7 and RE are both -H or f)
R, and R2 are both nethyl; R3 and R4 are both nethyl; R7 and Rg are both

-H 49. A pharnaceutical conposition conprising a pharnaceutically

acceptable carri or, diluent and QIO I d .the follow ng
structural for rru?%: fAlcﬁ’mpgu]%}ﬂ’ er‘?gdﬁ%r{%zféwwrﬁ%%?%ﬁ%}e%gn ,g%{ "a

phar maceutical |y acceptable salt H er eof , ereinijY i s a toval ent bond, a
phenyl ene group or a substituted ar unsubgfituted jjstraight chained

hydr ocar byl group, or, YFRitaken t her h QQLJLRQFZ Bzwhich it
is bonded, is a substituted O¥ unsubsiN’t uted afomati c igr oup; is an >

al i phatic group, a substitute aliphafﬁc group, a non-‘aronati het erocyclic
group, or a substituted non-atomatic heterocyclic group; 11 Jgnuary 2006 WO
03/ 006425 PCT/ US02/ 21714 -43 R2-R4 are independently -H, an aliphatic
group, a substituted aliphatic group, a non-aromatic heterocylic group, a
substi tut ed non-ar onayh&einet g5 o cy@ldnCbondlo®LPR,RaN aryl group or a substituted

(6 whch Lhey are bortiayaSEAkARRDRi e aowhBERDD B0l e arbon:
and nitrogen at ons t o®whi dhi 3 g oo EEPPYE & #nd Ra are both methyl; R7 and Rg are
both -H;
b) R and R; are both 1-methylcyclopropyl; Rs and R4 are both methyl; Y is
bond;
c) R and R, are both 1-methylcyclopropyl; R; and R4 are both ethyl; Ry and
Rgare both -H;
d) R, and R; are both 1-methylcyclopropyl; R3 and R, are both methyl; Ry is
methyl; Rgis -H;
e) R; and R; are both 1-methylcyclopropyl; Rs and R4 are both ethyl; R; and
Rg are both -H; or :
f) R and Ry are both methyl; R3 and R4 are both methyl; R; and Rgare both
~H.

49. A pharmaceutical composition comprising a pharmaceutically acceptable carrier
or diluent and a compound represented by the following structural formula:

A L~
\ﬂ/\)J\/“\/\ﬂ/

or a pharmaceutically acceptable salt thereof, wherein:

Y is a covalent bond, a 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
heterocyclic group, or a substituted non-aromatic heterocyclic group;



non-aronatic heterocyclic ring optionally fused to an aromatlc ri qg} %5
are independently -H, an aliphatic group, a substituted ali phatl @? %n
aryl group or a substituted aryl group; and Z is =0 or =S. 50. The

phar maceutwoab/o@aemposi ti on of Caim49 wherein; Y is a covdi@¥sB&adior a
substituted or unsubstituted straight chaigyged hydrocarbyl. group, or, Y,
taken together with both >C--Z groups to which it is bonded, is a
substituted or unsubstitut ed aromatic group; R is an aliphatic group or a
substituted aliphatic group; R2-R4 are independently -H, al i i ¢c group,
a substituted aliphatic &ﬂ%ﬁml&‘lifepéﬁ‘dﬂ’ﬂbr &Ba@haacmsgﬁ stug% ‘gﬁtjﬁ‘ % oup,
or R, and R3 taken t qoephenonsrbimatid Interayiib group recsubstitutedysom-aboaic Heteradytlich

they are bonded. and/,gfupftn 89fnfHh GrakeRinfORHNE10 m%meﬁmeﬁadwu

ni trogen atoms to WhIC bn-aromatic eteracyclic
ring optionally fusedhet‘@r@ﬁ a&iABWﬁg‘i’ftat?TPWQ which theprrge pondefrrad/gr Regild Rq taken
conposi tion of C ai m&Rhsheirin c?ﬁ;boﬁﬁxkﬁﬁtr@@ﬁ&fohlﬁﬁo%idﬁtﬁ@tafeboh@ech@frmlpS to

which it is bonded, |s a_subs t Nsubst ted arog group. 52.
The pharmaceuti cal IR |o?11gt8 ’%%Cnﬁ% \IRFEJ r%éllgelr?t?%re'aré)om %un is

represented by the foI | owRerds gterindspendantlyf &% puklinhatie graup, 3 sypstifytad aliphatiR N\ ~\

INRZ 11l 11SR5 AMey1edupRr A Guitilnged dubUigd or unsubstituted and
Wis -CH or -N-. SSgFée a(?r putlcal co%ngggtlbon of Claimb50 wherein Y

is a covalent bond or a tut'ed or unsubstituted hydrocarbyl group, 11
January 2006 WO 03/006428 PCT/ US02/ 21714 -44 54. The pharnaceuti cal

conposi tion of Gpai MrRpMhELE&ILAcA BénSRABR Ufdlalr® 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;

R;-R4 are independently -H, an aliphatic group, a substituted aliphatic
group, an aryl group or a substituted aryl group, or Ry 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.

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:

R3 /\ N R4

S Rs Re 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.



represented by the foll ow ng structural forrrula 3 0 [] 4 RZ N f
[/ J SRS R6 Swherein Y is a covalent bond or -CR7R6- and R7 andi(1 Ilénum\lyi\dog
each independently - H, an aliphatic or substituted aliphatic group, or R7
is -H andW&03/6#8substituted or unsubstituted aryl group,PEYUSR21%Hd RB,
taken together, are a C2-C6 substituted ory unsubstituted allcylene group.
55. The pharnmaceutical conposition of Caim50 wherein the conpound is
represented by the following structural formula: 3 0l f ol 4 RI~N\ x JL NRZ
NI""/ NHHS wherein Y' is a covalent bond or -CH2-. 56. The
pharmaceutical conposition of Claim55 wherein R and R2 are different. 57.
The pharnaceuti 64l CcUhppisrnh@tiaN cdhmisiioh6f Ghanh 60 Bhiefein the opapiuddiis

represented by the f R3Olal i 4 RL N\ ) ~L
(SR iy Vom TPy u&ééﬁq%%%%%yﬁ%& 8 PCT/ USD2/ 21714 - 45
wherein Y' is a a coval ent bond o -CH2- and R, i a subs ftuted or
unsubstituted aliphatic group and R2 is substi

ut ed or unsubstltut ed aryl
group. 58. The pharmaceu®ical ¢ Siti f d 95 W Rand R are
the sanme and R3 and R4 are e sanmeN Y

S Rs

wherein Y~ is a covalent bond or -CR;Rg- and R and Rj are each independently -
H, an aliphatic or substituted aliphatic group, or R; 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.

55.  The pharmaceutical composition of Claim 50 wherein the compound is
- represented by the following structural formula:

A A

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:

3

Z—a0

A A



59. The pharnaceutical conposition of Claim58 wherein R3 and R4 are both a
| oner al kyl group or a substituted | ower alkyl group. 60. The 1l“January2006
pharmaceutical conposition of Claimb58 wherein R3 and R4 are both nethyl or
et hyl . 61lwdhgogelpgr maceuti cal conposition of O aim60 Wuer eigr/¢022nmi4R2 ar e
both an aliphatic group or substituted aljqhatic group. 62. The
pharmaceutical conposition of Claim58 wherein RL and R2 are a C3-C8 cyclic
aliphatic group or substituted C3-C8 cyclic aliphatic group group. 63. The
phar maceutical conposition of Claim6l wherein R ,and R2 are poth abCB- CS
cyclic aliphatic sub®pPEiR $d154a$ValFe bord Aoty 2B B Isaeubsittges 4 wybsafyted. gy |
- d, -I, -F, -OR, akbHefiRaroup GRRR, is@NpbstitiER] or-umEXbistitute8@B3MgroupH2, - NHRa, -
N(RaR), -COCRa, -CHO -CONH2, -CONHR, -CON(RaRb), -NHCORQ - NRCORa,

- NHCONH2, - NHCONRAH, - NHCON(RR ), - NRCON1H2, - NRCONRaH, - NR CON(RR),
CC(=NH) - NH2, - CO8NH) Thereermageusitglpompgsipr)of Clagp-sRphergmRi and(Rapy thrieqras and

- C(=NR ) - N(WRb) , - NHRCsek) are BiRame. NH- C( =NH) - NHR2, - NH- C(=NH) - N(RR) ,

-NH- C(=NR )-NH2, -NH C(=NR)-NHRa, -NH C(=NR)-N(RaRb), -NRH C(=NH)-NH2,
-NRd- C(=NH) - NHR, - NRd- C(=NH) - N(RRb), -NRd-C(=NRa)- NI H2, -NRd- C(=NR)- NHRa,
- NRd- C( =NR) - N( R&Rb) The\pirpaceutipahprapositipRa Risim SEedrsgn R; gddyrRaboth a RRb,
-CH=CHR, - CH CRaRb, a1 srédghtta-sehtta®@iowe , - CCR, -SH -SR,
-S(OR2, -S(0)2R, al kyl group, substituted al kyl group, non- aromatic

het er ocyclic group, substituted non-aromatic heterocyclic group, benzyl
group, substituttéd bEmzphargaasutical camypostion @pClim $8 wdeieinR eahddlpte ptiompthyl
wherein Ra- Rd are i&de%gg.ndently an al kyl group, substituted al kyl group,
benzyl, substituted benzyl, aromatic or substituted aromatic group,
or,-NRtRd , taken together, can also forma substituted or unsubstituted
non- aromat i ¢ hetér ocYid phengameutical dnphaitioa pfCRHHD60 WheBBY K06d B3 aRGI0thB02/ 21714

-46 64. The phar maceyl @l o/60RoRbitnee Alnbdakihp8 wherein R3 and R4 are
both a phenyl group &’?] a gsrubsti tuted phgnyld’%grr o}ﬁp. 65. The pharnmaceuti cal

conposition of Claim64 wherein RL and R2 are both a C3- C8 cyclic aliphatic
group or substi 6ut edTE3pheEBnayetidatcontfopiiat p£ClgmoGHwherein R, and R; are a C3-C8

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, -1, -F, -OR®, -O-COR?, -COR?, -CN, -NO,, ~COOH, -SO3H, -NHjp, -NHR?, -
N(RR®), -COOR’, -CHO, -CONH,, -CONHR?, -CON(R'R?), -NHCOR?’, -
NRCOR?, -NHCONH,, -NHCONR'H, -NHCON(R*R"), -NR°CONHS, - /
NR°CONR®H, -NR°CON(R*R?), -C(=NH)-NH,, -C(=NH)-NHR?, -C(=NH)-
N(R’RP), -C(=NR°-NHz, -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)-NH,, -NR?-C(=NH)-
NHR?, -NRY-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’, -8H, -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 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.



66. The pharmaceutical conposition of C aim64 wherein RL and R2"’16}r1‘?1m§’a?%5 &
cycl opropyl group or substituted cycl opropyl group. 67. The pharnaceutl a?
conposition of Claim53 wherein the conpound is represented by the

fol | ow ngwad smmypsal formula: 1 QQ 14 R N NR2 N "~k HPCHUSo2/mherein Y
is a covalent bond or -CR7R8-. 68. The phajgraceutical conposition of daim
67 wherein R7 and R8 are different 69. The pharmaceutical conposition of
Claim67 where R, and RZ are the sane; R3 and R4 are the sane; and R7 and
Rs are the sane. 70. The pharmaceuti cal  conposition of glai m. 69 wherein Rl
and R2 are both %n  dibe phapreeugrad spmpRsitionsd (lamrd rherih hafi i aro aph 4raomes
and R4 are both a | owesupal kyhbstigptedphey] geoupubsti t ut ed | ower al kyl group 71.
The pharnmaceutical conposition of Claim69 wherein R and R2 are both a

| ower al kyl group or a substituted | ower alkyl group and R3 and R4 are both
an aryl group & a §Em§h4ma<teéacaéPwpfgim@f%mlﬁﬂéﬂﬁﬁé}rB‘ae%lﬁ g poth a C3-
conposi tion of C ai mB%ywhedliphdticiRkoupst sitdtianed CRCL ciclicAtifiaticgyabl ¢ al i phatic
group or substituted C3-C8 cyclic aliphatic group and R3 and R4 are nethyl,
ethyl, phenyl, or thienyl. 11 January 2006 WO 03/006428 PCT/USQ2/ 21714 -47
73. The phar nacét i cdhe pleampacsinti¢ad poraposttioniofCladm @i evherein Ryandky aR8bethe bot h
nmet hyl or wherein R¢ o ol kESMbERGRE BRlonr pyl ene or butyl cue.
74. The pharmaceuti ca§(ﬁ%gnﬂ§§§rit?on of C a?&ﬂ'}éagmﬁg%?n R7 is -Hand Rs is

| ower al kyl, thienyl, phenyl or benzyl. 75. The pharnaceutical conposition
of daim 72 wher6€i n Rhe pradmREutigagcdyopdsitimn C8CESN 58 ywdieietn the cgrhpavng igr oup

substituted with Oner%%swwgm%ﬁggﬁglfgﬁmm oH - Br, -Ad, -1, -F,
-ORa, -O-COQ -CORW -CN, - .- , -SBH, -NHZ - NHRag, -N(R RL), -COORa,
-CHO, -CONH2, - CONHR , - CON(RaRb){, - NH . -N H2, - NHOONWH,
- NHCON( RaRb) , - NRCONH2, - NR' CONRaH, - NR Ro)[| - C(=Nky-NH2, .
-C(=NH) - NHRa, -C(=NH)- Ny _ - 2
\ﬂ/ {}1‘ H \{( ,
S S

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

69.  The pharmaceutical composition of Claim 67 where R; and R, are the same; R3
and Ry are the same; and Ry 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 R3 and Ry are both a lower alkyl
group or a substituted lower alkyl group

71.  The pharmaceutical composition of Claim 69 wherein Ry and R; are both a lower
alkyl group or a substituted lower alkyl group and Rj 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 Rj and R4
are methyl, ethyl, phenyl, or thienyl.



N(RaRb), -C(=NR)-NI-12, -C(=NR)-NHRa, -C(=NR)-N(R Rb), - NH C(= Nm) H2, 106
“NH C(=NH) - NHR , - NH- C( =NH) - N( RORb) , - NH- C{ =NR~- NH2, - NH- C( =NR) Jigary 200
-NH C(=NR) - N(MR' ), -NRdH C(=NH)-NH,, -NRd-C(=NH)- NHRa, -NRd-C(=NH)-N(R R),

- NRd- C( =NW0) 03MiE428- NRd- C(=NR" ) - NHRa, - NRd- C(=NR ) - N(WR), PHIFNGSD?2/217MHNHW
-NHRaRb, - SG2NH2, -SM2NHRa, - SO2NRaRb, - GH=CHR3, - CH=CRaRb,

-CR=CR Rb, -CR=CHRa, -CR CRaRb, - CCRa, -SH, -SR, -S(OR, -S(O 2Ra, alKkyl
groups, substituted al kyl group, non- aromatic heterocyclic group,
substituted non-aromati c heterocyclic roufp benzyl group, substituted
benzyl group, arkjl gibuphaonacsuiinst somposidomeltlaigr Gliphupiadeiand Raafe Rethemethdach

i ndependent |y an al kyt wiHréiH R, a8URS takériogdhed] Aty bro@yientor Ha , Substituted
benzyl, aromatic or substituted aromatic group, or,-NRaR taken t oget her,
can also forma substituted or unsubstituted non-aromatic het erocyclic
group. 76. A phdfmacEht preahacewinpbesimpostionefifgeinshyhacipRaimatmdtRdalawer

acceptabl e carrier g[cyldgﬂegﬂnf,heg?ﬂu@e Irpound represented by the foll ow ng
structural formula: | 14 3 CA X NRR HYHSor a

physi ol ogi cally acceptable salt thereof, wher ein: Y is a covalent bond or
-CR7R8-; Rl and7R2 afke fhetimcautsab®tipbsiti@rof@rlaimnZMlsrein i end B drp hathiacCHESup;

11 January. 2006 WO O%/CQQQ‘}:%%{&J#{%@%&%H with one4§ rﬁ% g&g%@feﬁ et logH

met hyl or ethyl; and I,S -

phar maceut i cal corrpo%’br@oﬂ of Qﬁai%c% wﬁ% H:I\h'NthCﬁ@Har%Jﬁ@tlﬁHé C3-C8
cyclic aliphatic gr oNHREUNGCRE-E€OOR' t- EH@we{:@NHsmc:@m{Ri’ummm(makbz A EORMN

“OH- By, -dL -1 ARrooRRNuCONESRRECSRRY, on R, xR Wk, SBH, - - NF2,

) “NR°CONR’H, -NR°CON(R’R®), -C(=NH)-NH,, -C(=NH)-NHR?, -C(=NH)-
N(R?RP), -C(=NR®)-NHj3, ~-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-
C(=NR®)-NHR?, -NH-C(=NR"-N(R’R"), -NR*H-C(=NH)-NH,, -NR*-C(=NH)-
NHR?, -NR%-C(=NH)-N(R'RY), -NR-C(=NR)-NHa, -NR-C(=NR°)-NHR?, -
NRU-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(0):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 alky! 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.

76. A pharmaceutical composition comprising a pharmaceutically acceptable carrier
or diluent and a compound represented by the following structural formula:

RTL\H Iy A”/LTRZ

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;



NHRa, -N(RrRt), -000W -CHO, -CONH2, - CONHW CO\I( RaRl ), - NHCO| G Janum,
- NHCONH2, - NHCONWH, - NHCON(I &), -NRCONH2, -I1\'RCONRaH, -NR CON(RaR"),
-C(=NH)-NH,, -C(=NH)-NHRa, -C(=NH)- N(RaRb), -C(=NR)-NH2, -C(=NR)-NHRa,

- C( =NR’ ) -WORBRI0¥428- NH- C( =NH) - NH2, - NH C(=NH) - NHW - NH- C( =Ml bR/ 2560

-NH C(=NRe) NH2, -NH C(=NR)-NHR , -NH C(m=NW - N( RaRb), - NR'H C(=NH) - NH2,
-NRd- C(=NH) - NHRa, -NR-C(=NH)-N(RaRb), - NFﬁ -NH2, -NR d-C(=NR)-NHR , -
NRd- C(=NR) - N(RaRb), - NHNH2 - NHNHRa, - NHRaRb, - SOZNHZ -S02NHR. , - SO02NWRb,

- CH=CHRa, -CH=CRaRb, -CR =CR3Rb, - CR=CHR2, -CR CCR, -SIT -SW
-S(OR, -S(O2Ra, all cy| Regrdpere ’%Q}bsfﬁﬂftl?}biéd’faﬂhklylmﬁr oup, non- aromatic
heterocycl i c group, substriutEdndRpisaHMTRidE1.het erocyclic group, benzyl
group, substituted benzyl group, aryl group or substituted aryl group
wherein W Rd are each independently an al kyl group, substituted allcyl
o oup. benzy!, 7subs pivemamtsEjtemmsginaod s Tsubre b Kot & Chrup,

- NRRd . t aEe P t ow}lmﬁphaﬁ@gmaﬁ &ﬁbsﬁ@ﬁmuathmbsf bt @ehRselsAsd F6 M -DUL ]ged
non aromati ¢ heter ocyc Cc (0} | no
Claim53 wherein RS é bﬁ?GI gﬁ: H{Qh Q%Q% w@ﬁfﬁg W&’r %@%@’tg@oﬁ é%?o‘?pom tion
of Claim 78 wherein NHa,eN@BuMCD@R*‘r@f@s@@Mﬂ SONHB®, F GONGRIREY -NHOOR ur al
formia: 4 30 0 I hreoks MREORE, Nabdnki, -RESONEER) NG Chsr, coval ent
bond or -CH2-. 80. T o “?ﬁ‘k q,gpf]g[!g gj%@vﬁg R5 and
R6 are both a | ower ' ‘Lﬁi&g R%f’l § )OIS?}AIP 4
03/ 006428 -49 N Y /N@R"), -C(=NR®-NHj, -C(=NR°)-NHR?, -C(=NR%)-N(R"R®), -NH-C(=NH)-

NHy, -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)-NH,, -NR*-C(=NH)-
NHR?, -NR-C(=NH)-N(R*R?), -NR*-C(=NR®)-NHz, -NR%-C(=NR®)-NHR?, -
NR-C(=NR®)-N(R°RP), -NHNH;, -NHNHR?, -NHR"R", -SO,NHj, - 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(0O),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,—NRE‘R':1 , 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:
| )
o A I
\ﬂ/ \T - N \”/ ;
S Rs Re S

wherein Y™ is a covalent bond or -CHj-.

80. The phanmaceutical composition of Claim 79 wherein Rs and R¢ are both a lower

alkyl group or a phenyl group



H H 81. The pharmaceutical conposition of Caim80 wherein RS ang] Reuake006
both a nethyl group. 82. The pharnaceutical conposition of Caim79 erein
R, and R2 _are both a C3- C8 cyclic aliphatic group or subs tor 8%9/216;/3

cyclic al $h¥9%4%roup; R3 and R4 are both a | ower al kyl S’F hﬁp 'R5 and
R6 are both a Lower allcyl group. 83. A ph#-maceutical conposition
represented by the followng structural formula: 3 11 Il Igl S

PCT/ US02/ 21714 R2 wherein Y' is a covalent bond or -CR7Rg-, or a

physi ol ogi cal |l y acceptable salt ther eof wher ein: a. R and R2 are both

cycl opropyl; R3 and R4 are both neth and Rs are o] - R, and R2
are both cycl opfdpyl ThrB aﬂﬂacq@caéﬁ@ﬂ t}’i’né’fﬁ:%”,“ SQ?V%’QFEP%S“%% a“b@ih

R, and R2 are both cymalﬂgzﬂ)gmpy.l, R3 and R4 are both nethyl; R7 is rrethyl, Rg
is-H d. R and R2 are both 1-nethyl cyclopropyl; R3 and R4 are both
methyl; Y is bond; e. R and R2 are both 1-net hyI cycl oprop R3 and R4
are both methyl S2R7’ Taﬁahqzala%ua%swmsmwfchmaﬁavhpawaﬁearﬁé‘{ 214t both a C3-

1- net hyl cycl opropyl ; dé%yaiuhliaﬁatﬁrgeo@mrhulfmm&wc3 W cycslc anﬁ{akwgroap;dzﬁscum -H;

g. R and R2 are bot h thyl c 1.9P el bho t hy R7 is
ethyl and R8 is -H, Ae ]bﬂH;e fa %E%%P %lnrclu} ?ﬂ cyc %%?ng)%}?yl% and R4 are
both nethyl; R7 is n- propyl and R8 is -H, i. R and R2 are both

1- et hyl cycl opr @py! ; AFphaRstelttaPéopdsitibn fé?ie@%lted Hyfhe ANEwRE sth@uiPlohmiet hy! ;
j. R and R2 are bot h ‘1- nr et hykg:ycl opr gpy R3pand R4 age both ethyl; R7 and

YN

wherein Y’ 1s 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; R7 and Rgare
both -H;

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

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

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

f R; and R; are both 1-methylcyclopropyl; Rs and R4 are both methyl; R is
methyl and Rygis -H;

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

h. R and R; are both 1-methylcyclopropyl; R3 and Ry are both méthyl; Ryis
n-propyl and Rg is ~H;

i R, and R; are both l—methylcyclopropyl; R3 and R, are both methyl; R
and Rg are both methy];
J- R, and R; are both 1-methylcyclopropyl; Rs and Ry are both ethyl; Ry and

Rgare both -H;



R8 are both -H 11 January 2006 WD 03/006428 PCT/US02/21714 -50 k. R, and .

R2 are both |=metnylcyclopropyl;: R3 is nmethyl, and R4 is ethyl: RAJaapypR06
are both -H, 1. R and R2 are both 2-nethyl cyclopropyl; R3 and R4 are both
met hyl ; RWo @snbeR3 are both -H. M R and R7 are both 2-phanyi/osenpriopyl ;
R3 and R4 are both nmethyl; R7 and RE are_ §pth -H n. R and R2 are both

1- phenyl cycl opropyl; R3 and R4 are both nethyl; R7 and R$ are both -H, o.

R, and R2 are both cyclobutyl; -R3 and R4 are both nmethyl; R7 and RE are P.
both -H R and R2 are both c clopent R3 and R4 are both nmet hyl ; R7_and
Rs are both -H R &nd R &k :tﬁéwt&i@eé%%gv JopraryL; &ﬂéﬁmthélr@ldﬁ&lﬁe% Ryl :

R7 and Rs are both -H randRsadiebiiRdare both cycl ohexyl; R3 and R4 are bot h

ot h met hyl - R7 and. 2?%“%@%3?6?@%%‘%@ B R Bk b AN 5 R
are both t-butyl; R7 and ®SRBeeeeldetH;- H U R and R2 are both rrethyl R3

and R4 are both pheny, ; RZ, &R, Rk wte2p8édyicyclbhro y1 R; atiR, 20 &h end¥8R
t-butyl; R3 and R4 are bot1 t9 ty}_ll?ﬂj%ﬂrg/%sb’grg both - H w R and 7IR’2 are
et hyl ; R3 and R4 are both? 1?? ‘and its are both -H, X. R and R2 are
both n-propyl; R3 and R4 &r@dﬂbtah%bﬁéh hyhenyRyclaprgpRs Rapnsd Rothboth petigh RiA

phar maceuti cal conpositi opargRrasanied by the fol lowi ng structural formula:
0. R, and R; are both cyclobutyl; R; and R4 are both methyl; Ry and R are

both -H;

p. R; and R; are both cyclopentyl; R; and R, are both methyl; R7 and Rg are
both -H;

q. R, and R; are both cyclohexyl; R; and Rqare both methyl; Ry and Rg are )
both -H;

I. R; and R, are both cyglohexyl; R3 and R4 are both phenyl; R and Rg are
both -H;

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

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

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

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

W. Ry and Rj are ethyl; R3 and Ry are both methyl; R; and Ry are both -H;
X. R; and R, are both n-propyl; Rs and R4 are both methyl; Ry and Rg are both C
-H; : '

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

\”/ \N ' N
H H

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



| 130014 R j NNRR HY HS wherein Y is a covalent bond or - OR7IR8uarygpo&

. physiologically acceptable salt thereof, wherein: 11 January 2006 WO

L 03/ 00642&VBQT/0|,{§Q /21714 -51 a) R and R2 are both cycl ops@pykoz/R31and R4
are both Meth 7 and Rs are both -H, }2 R, and R2 are both
1- net hyl cyclopropyl; R3 and R4 are both nethyl; Y is bond; c) R and R2
are both 1-nethylcyclopropyl; R3 and R4 are both ethyl; R7 and Rs are both
-H d) R ‘and R2 are both 1-nethyl cyclopropyl; R3 and R4 are both nethyl; R7
is methyl; R8 is -H) e) RRan@RgarRBothrcgclbmbipyl IR raeidRybeyoliopetdy Ry aiBRamd R4
are both ethyl; R7 and I§§hR§e both -H, f) Ri and R2 are both nmethyl; R3 and
R4 are both nethyl; R7 an are both -FI. use of an effectlve
anount of taxol or &) tax&aahBiBgbethd %fﬁh)é%‘fc@@qu%aRaﬁ%ﬂtaf@fmtémﬁbﬂpguﬁd
represented by the fol |l ogbsy structural formula: R3 Z Z K4 11 1 R Tf~Rz

NYN(15RS RGor phar pt abl e salt . ther ein Y
is a coval ent bond, Cg phghwd %aar%ﬁ@'hﬁ ’%ﬁ?hyg Bgotpp/l(,%ﬂ artlﬁé{fiﬁgt rl"?%"t
' Rgare both -H;
d) R, and R; are both 1-methylcyclopropyl; R; and R, are both methyl; Ry is

methyl; Rgis -H;
€) R, and R, are both 1-methylcyclopropyl; R; and R4 are both ethyl; R; and

R are both -H;
1)) R, and R; are both methyl; R3 and R4 are both methyl; R; and Ry are both
-H.
( .
85. A use of an effective amount of taxol or a taxol analog and an effective amount of a

‘compound represented by the following structural formula:

Ta z - Z T4
Lo
S R5‘ RG S

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;

' Ry-Ry 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 R; taken together with the carbon
and nitrogen atoms to which they are bonded, and/or R» and R4 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;



hydrocarbyl group, or, Y, taken together w th both >C=Z groups t0 lahkak 2096
is bonded, is a substituted or unsubstituted aromatic group; R is an

al i phatic grou a substituted aliphatic group, a non-aro i

het er ocy¥QE/09%128 3 substituted non-aromatic heterocyclic; %trh%o?ﬁlg#e

i ndependently -H, an aliphatic group, a 9¢bstituted ali phat| C group, a
non-aromati c -heterocyclic, a substituted non-aronmatic heterocyclic, an aryl
group or a substituted aryI group, or R and R3 taken together with the

carbon and nitrogen at OEEUSRJ;QeYHEI'eﬁJﬁdErHQYHaérﬁaHﬁHmeﬁouyﬁQgék%'ﬁtu'f%% ApdaR4 taken
together wth the carbon a d nltrog{%ggﬁtgrrs to which they are bonded, form

a non- aromatic hetEPHLFREY gx;om@r@) SF Py E9¥8d to an aromatic ring; 11
January 2006 WO 0 3/ 00 @ndZ2Z3s=52rPSTih tis@2¢padiiddomddicaatest fondapendent |y - H,
an aliphatic group, a subsktiihdlseleald @aatiefeogr oup, an aryl group or a
substituted argll group; and Zis =0 or =S, in the preparation of a

medi canent f or8&r eaktiengse caféapim & wheseidj ect in need thereof. 86. The use of

Cl aim 85 wherein: Y is a&cgmbeﬂ&ml@eﬁﬂioﬁrsuasm&ﬁ&ﬂMﬁlﬁﬂmﬂﬁ yasuhsll guted

hydr ocar byl group, taken to r th both. > ups to which it
is bonded, is a l?B’sY’ltfﬂtﬁné%lge ef&’h SBQH%Q g%%”pﬁ WE{"E@ 1%8‘3@ RE is an
al i phatic group, a ssbiistted orvegutstiugddardmatigigooyp; R2-12; are i ndependent ly -A

an alrphat c ogroup. |t sybsiddighad dEE‘ﬁIbbﬁute@E@Mﬁnc@i%uﬁrW group or a
substituted aryl group, her w th the carbon and

t
nitrogen atoms to which %ﬁ&? A e ??8?1%?83 ﬁﬁﬁo?e'"“ﬂ?”a?ha FEpbELiRied alipiolst her
wi th the carbon andraipt srogelreratpoomns: substisktedhylt dreyp, ar R, baoRiaekenfiogathen with

non-aromatic heter%&kﬂ&aﬁaﬂ& g@&at&ﬁewm&yﬁ@ﬁ%&@omdggz rgézqnamgak% The

use of Claim 86 wherein Y, er wt S to ich it
is bonded, is a sulﬁ%%efl"{eﬁf"éﬁ 1?r°a{?H§GB%FlﬁP%ﬁ“éEPmasrt8r‘Fﬁ¥‘ihé ?}}’r”dﬁb d, ¥PHB ause of

Cl ai m 87 V\/ner ein tlnenmmmmuhdtetosydlxepmgspfmmﬂy Byged foenfacdnhatiniring st ructural
formula: Rs WI~\ NN R4

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

/\N R4

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

89.  The use -of Claim 86 wherein Y is a covalent bond or a substituted or
unsubstituted straight chained hydrocarbyl group.

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



RO N~RZLAJc N111SRSR65werein Rng Ais substituteg) @hmuary 2006

unsubstituted and Wis -CH or -N-. 89. The use of Caim86 wherein Y is a

coval ent .8 substituted or wunsubstituted straight
hydrocarb&ﬂg&%ﬁgfﬁ90. The use of C aim 86 wherein the conp%gﬁﬂﬂﬁ /21714
represented by the followng structural fsernula: 11 January 2006 WO

03/ 006428 PCT/ US02/ 21714 -53 0 ~ ORA RNJ ~NR2 ~NvVvN111 R6 S
wherein Y' is a covalent bond or -CR7RS- and R7 and R$ are each

i ndependently - H an aliphatggc or sufstituted aliphakyc group, or R7 is -H
and R8 is a substituted or u substlt ted aryl]| group, [or, R7 and Ra, taken
together, are a C2- substlt ted or unsubst tuted aklcylenﬁ group. 91. The

use of Cl aim 90 wher th epresent echNby 4 $truyct ural
formul a sel ected fronl RI6 or 0 ¥ 0 11 Jdﬁuary 20806 WO 03]/ 006423°
PCT/ US02/ 21714 -54
Re
wherein Y’ is a covalent bond or -CR7R3- 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, Ry and Rg, taken together, are a C2-C6 substituted or

unsubstituted alkylene group.

91. The use of Claim 90 wherein the taxol analog 18 represented by a structural

formula selected from: -
R12 Q Riq

\\\\\ RZ 0




wherein: R o is a lower alkyl group, a substituted | ower al kyI 1ng@marya()06

phenyl group a substituted phenyl group, -SR19, -NHR 9 or - R,, is a
| ower al k roug a substituted | ower al kyl group, an ar?g %‘E
substi tuf W group; R12 is -H, -OH |ower alkyl, subs f Ilz)l\ﬂler

al kyl, I ower al koxy, substituted |ower dtkoxy, -O-C(O- (I ower aI kyl ),
-OC(O-(substituted lower alkyl), -OCH-0O (lower alkyl) -S-CH2-O (| ower
al kyl); R13 is -H -CH3, or, taken together with R14, -CH, Rl4 is -H, -OH,
| ower al koxy, -OC(O-(lower alkyl), substituted |ower al koxy,

-0 C(O-(substituted lower allryl), -OCH-OP(O (OH) 2, -OCH2-O (| ower
al kyl), -O CH2-S-(Iwhweinal kyl) or, taken together with R20, a doubl e bond;

RLS -H | owver aryl | owey 0%' kiweraﬂaipglbhlstatsﬁslsduﬁwro“@m berélp & QRyAyRt hyl,

al kt hi onet hyl , - % Oé % C'JC% bstl ed Fower al kyl), -
OC(O) - NH(| ow( - al I&PYP: Bt SE‘E( YPIRPY SRBRA B\f\’ér I9iryl) R16 i s phenyl
or substituted phenyl; RLYisiadowéi, alldybgmnp,acsybs,unﬂerbbwmalkﬁcgrdupvm aytgidonp | ower

al kyl , substituted, V. (1 ower al koxy) et hyl or (Il ower
al |yl )th| onet hyl ; ﬁiasgﬁﬁ&%ﬂlﬁlﬁoupf aken together with RL7 and the carbon

atoms to which R17 and R i -Hr ©hdewraaloh S‘qu‘c?@t@rlo‘g?fﬁu%r%‘é‘?féélk%Y:
non- aromat i ¢ het er eeystihited lowagalkoxRl ®-CEO)(1dvaaliya| JOfC(CQT QuitinAedlbet i t ut ed

| ower al kyl group, h ) group; R20 is -H or
a hal ogen; and R21 4 ES%:H C91 %aufy,l) @a@ﬁ&ﬁ%&ﬁﬁ r al kyl, |ower acyl
or substituted |ower aRyl m-iézu"fﬁh@, @‘5@ togethex i1 -GHetein: Rto is phenyl,
tert-butoxy, -S- CH2- m@%)ﬁ;-m&c@%gﬁ&ﬁroﬁoﬂ(ﬁwmg%%@ tutbdHowig3) 3,

- NH- CH( CH3) 3, chl o yl 2 CHCH?- |
_2-furanyl, cycl op%ﬁﬁiﬂ' é ‘8@938‘{"8‘1“3? °Wéhg‘g§‘.5] O o &%'
or - (CH2) 2- N- nor phol(fower aliilB 105CIﬁeﬁiﬂﬂlwer dikyl) R BkamibeRbar withRena tlogde hew are

-CH2-;  R14 is -H, - CH2ECHS ®wer 67216020y (, ShBsBiuted lower alkyl, alkoxymethyl,
alkthiomethyl, -OC(0)-O(lower alkyl), -OC(O)-O(substituted lower alkyl), -
OC(O)-NH(lower alkyl) or -OC(O)-NH(substituted lower alkyl);

Ry¢ is phenyl or substituted phenyl;
_ R7 is -H, lower acyl, substituted lower acyl, lower alkyl, substituted,
lower alkyl, (lower alkoxy)methyl or (lower alkyl)thiomethyl;
Ris -H, -CHj or, taken together with R 7 and the carbon atoms to which
Ry7 and Rys are bonded, a five or six membered a non-aromatic heterocyclic ring;
Ryg is a lower alkyl group, a substituted lower alkyl group, a phenyl
»  group, a substituted phenyl group;
Ryg is -H or a halogen; and
Ry 1s -H, lower alkyl, substituted lower alkyl, lower acyl or substituted lower
acyl.

92.  The use of Claim 91 wherein:

Ry is phenyl, tert-butoxy, -S-CH,-CH-~(CH,),, -S-CH(CHa)3, -S-
(CHa1)3CHj, -O- CH(CH;)s, -NH-CH(CHs3)3, -CH=C(CH3), or para-
chlorophenyl;

Ry is phenyl, (CH3),CHCH,~, -2-furanyl, cyclopropyl or para-toluyl;

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

Ry3 is methyl, or, Rj; and R;4, taken together, are -CH,-;

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

Rys is CH3CO-;

Ry is phenyl,;



R15 is CH3CO-; R16 is phenyl; 11 January 2006 WO 03/006128 PC /1US@gdatyt Z4d6
-55 R17 -H, or, R17 and R g, taken together, are -OCOO; Rgis -1-1;, R20
is -H or gé@ ¢hsRN is -H -C(O-CHBr-(CH ) 13-CH3 or-C(O)pC(r%);/lfql@l-B

(O - CHZ" %H) COH, - C(O) - CH2- O O( O) ~CH2CH( NH2) - CONH2, - [ O) -

CH2CH2OCH3 or -C(O -0 C(O -CHzCH3. 93. Thé use of O ai m 91 V\/nereln the taxot
analog is represented by a structure shown in any on of Figures 5-25. 94.
The use of Claim90 wherein the taxol analog is the copolyner of N (2-

hydr oxypr opyl ) met hacr yl aii; €fé, areR haod Risotpkey tpgdthee: £e HY-diBRy;pr opyl am de and

[ 2aR[ 2a, 4[ 3, 4(3,6(3,9a ( I;l,saﬁ) 11[3 12a, 12a, 12a]] 6, 12b- di acet oxy-9-[ 3-
benzam do- 2- (net hacryl oyI henyl al anyl - L-1 eucyl . gl ycyl oxy) - 3-
phenyl propi onyl oxy] - 12- b%ﬁ?oél%x@ 2#911- di hydr oxy- 4a 8, 13, 13-t etramet hyl -
2a,3,4,44a,5,6,9, 10, 11, 12R,] Bafl{ojatRrabiyd) 9€H; b -C(0}{CHa)4-CHs; -C(O) CH,-

met hanocycl odecal 3, Eﬁﬁe}% f wherein
the subject is adm(?]]?{ re éO%%xo@%Hzt a%?écglscgél?&}@ﬁgé & ?g% 86
wherei n the conpourfefiF083hes rRPHYOr Q826811 owi ng  structural fomma: 0 0
RI\ NI I 11 S 5 6 S wherein Y' is a covalent bond or -CR7Rs-. 97. The use .

O CLaLM B8 gt o e TR 1o PRL ESSALPA.RY, S LOLAY Dikthg vt vra

formula: 11 Ja
shown in any on of Figures 5-25.

94,  The use  of Claim 90 wherein the taxol analog is the copolymer of N-(2-
hydroxypropyl)methacrylamide,methacryloylglycine-2-hydroxypropylamide and
[2aR[20.,4B3,48,68,9 (2R,3S),11B,120,12a,12c]]-6,12b-diacetoxy-9-[3-
benzamido-2-(methacryloyl-glycyl-L-phenylalanyl-L-leucyl.glycyloxy)-3-
phenylpropionyloxy]-12-benzoyloxy-4,1 1-dihydroxy-4a,8,13,13-tetramethyl-
2a,3,4,42,5,6,9,10,11,12,12a,12b-dodecahydro-1H-7,11-
methanocyclodeca[3,4]benz{1,2-b]oxet-5-one.

9s. The use of Claim 90 wherein the subject is administered taxol or taxotere.

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

structural formula:
T ') 0 T4
A I T
| \H/ NN v v \ﬂ/ ¥
S Rs Re S

wherein Y’ is a covalent bond or -CRR;-.

97.  The wuse .ofClaim 86 wherein the compound is represented by the following

structural formula:



PCT/US 02/21714 0 Ol 14 R N NRZ HH S wherein Y" is a coval entllhndarg2006
-CH2- and R7 and R$ are each independently -H an aliphatic or substituted
al i phatic group, or R7 is -Hand Rs is a substituted or ituted aryl
group, oORPIGHE R3, taken together, are a C2-C6 substi tﬁiﬁ?’ﬁ“
unsubstituted al |,-vlene grnun o-- r' 985 The use of Caim97 wherein R
and R2 are different. 99. The use of Cl aim98 wherein the conmpound is
represented by the following structural fornula: 11 0 0 Ra R~N~ NR2 N
Y' NHHS wherein Y' is a a Roval entobond oro-CH2- aRd R, is a substituted
or unsubstituted aliphatic gr

up and is a substi tuq ed or unsubstituted
aryl group. 100. The wise of Clyai m 97 erein and R2yare the,same and R3
and R4 are the sane. 1 € usSe. Clrai 00 £ n nd R4 are both a
g

| ower al kyl group or a s stitutq'.\qli | ower al kyl

rigup. 102} The useof C aim

100 wherein R3 and R4 arg¢| both nethyl or ethyl. 103. The eof Cl aim 103,
wherein R and R2 are botsh an aliphatic or substituted alS phatic group. 11
January 2006 WD 03/006428 -57 PCT/ US02/ 21714

98.

99.

100.

101.

wherein Y™ is a covalent bond or -CHs- and R7 and Rgare each independently -H,
an aliphatic or substituted aliphatic group, or Ry is -H and R is a substituted or
unsubstituted aryl group, or, R; and R;, taken together, are a C2-C6 substituted or

- T hala

unsubstitited allcylene group.
The use  of Claim 97 wherein Ry and R; are different.

The Uuse -of Claim 98 wherein the compound is represented by the following

structural formula:

' Ts o 0 T4
Ry N /H\ /[k N Re
Ny " N
H H
S -8

-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.

The use of Claim 97 wherein R; and R; are the same and R3 and Ry are the ‘

same.

The us€  of Claim 100 wherein R; and R4 are both a lower alkyl group or a
substituted lower alkyl group.

The Uus€ of Claim 100 wherein R; and R4 are both methyl or ethyl.

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

aliphatic group.



104. The use of Caim 100 wherein R, and R, are both a substi tutEdlaanary 2006
unsubstituted C3-C8 cyclic aliphatic group. 105. The use of O aim 103

wherein R, andR are both a C3-C8 cyclic aliphatic grou ed with
one or V@ §P¥IpS selected from-oH -Br, -d, -I, - &éz{?é&&t]@d?a
_CORa, -ON, -NO2, -000H, -SCBH, -NH2, - NHE- - N( RaRb) -
- CONH2, - CONHRa, - CON(RaRb), - NHCCRa, -NRCORa, - NHCONH2, - NHCO\IR H
-NHCON(RaRb), -NR'CONH,, NR CONR H, - NR CON(R Rb), -C(=NH)-NH2,
- C(=NH) - NHR3, - {i=NHN(Re Rl-af’Clalg rdyavﬂereld\g:nd HarNBtH 2 Mﬂ&imte%\?NR) -N(RaR),
-NH C(=NH) - NH2, - NH C(=N (R Rb), -NH C(=NR) - NH2,
NH C( =NR~- NHRa, - NH-UieRbsRsye ?e)CW“C OW) - NI, , - - NRd- C( =NH) - NHR' ,
-NRd-C(=NH) - N(R Rb), -NRd-C(=NR )-NH,, -NRd-C(=NR") - NHRa

- NRd- C( =NR) - N( ),

SCNR R, - CHEGRRA e Wcéf%&“”@é%as“@% RN FOi el Bosade, oy

-SRa, -S(ORa, - @}%IR&SUbfﬁlﬂMW wijh euRr aEhEPHpsyEleeted Ry -OFk diip:ClndnFar omat i ¢

het er ocyCLl tc ?r ?ug oz&unfbdwt@bwa@mtwtwohetwaﬁthJ CNHRODUR(RRENZYI

group, substitute 0 y S roup

wherein R -Rd are i a%ﬁ@ W (I‘F(l%]sflﬁ r%@ @&ﬁgé ed gr oup,

benzyl , subst it ut ed NFEPRQYFH,, -AEERNRE, dﬁHC@NKEiRI)Luﬁ%@WM@

non grRoEgtl ct ﬁgtegr'z)gg@Flwaa@ync@A g [@ag}ﬁ L GLRu é@u@@Nﬁgsegnd

R4 are both a phenyﬁ% (ﬁp%g)ulgm{ %P@Wéﬁﬁﬁh“ 1C g‘%gbﬁé Eﬁ’ﬁgﬂhse

Cl ai m 106 wherein RNEHﬁdI\mm?EHD}M(R RY), O8H-CE=NROINK,, dﬂHMaNR&MHR aNB3- CS

substituted cyclic @I;ﬁﬁat}q i odeJé@NH}'m ug@\ QF] Nm%xo -‘NI@) R, and
109, The, use

R2 are both a substifute patl 9, Wher ei n
t he corrpound IS repNé%& eHRbW %Tl\g% MQ‘N&)FWUI’%W fcérl}% )danuary
2006 WD 03/ 006428 RRHNWx -MBHINRR®, -NHR{R'H -SO:28,, -SO,NHR?, -SO,NR°R®, -CH—CHRa

CH=CR’R®, -CR*=CR*R",-CR°=CHR?, -CR°=CR’R®, -CCR?, -SH, -SR?, -S(O)R?,
-S(0O):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.

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

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

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

109. The wuse of Claim 89 wherein the compound is represented by the following

structural formula:

----



R30I Of , SS whereinY is a covalent bond or -CR7R8-. 110. flhentse 2066
Claim 109 wherein R7 and RB are different. 111. The use of Caim 109 where
R, and R2 are the sane; R3 and R4 are the sane; and R7 and Rs are the sane.
112. TheWDLB/00¢s8 PCT/ US 02/ 21711 of C aim 111 wherein R PaN¥SR24¢ both an
aliphatic or substituted aliphatic group-538nd R3 and R4 are both a | ower

al kyl group or a substituted |lower alkyl group. The use of daiml1l 1l 1
wherein R, and R2 are both substituted or unsubstituted C3-C8 cyclic
aliphatic group and R3 and RArare netfjyl, ethyl, phengl, or thienyl. 114.

The use of Caim 114 wherein R7 anme boffh met hylf or wherein R7 and

Rs, taken together, are propyjene or putyleng| 115. The use Qf Claimll4
i I henyl ehzyl . 116. The

, and R2 are both a C3-|’§>8 cycll al i phati c

substituted with one or re groups selected from-COH, -d, -1, -F

-OR, -0- CORa, -CORr, - -NO2, -COOH, -SOBH, -NH2, -NlﬂRa - N( RaRb) ,
CCIRa - CHO, - CONH2, CC]\IHRa - CON(RaRb) , - NHCORa, - NRCORa, - NHCONHZ2, -

NHCONR H, - NHCON( RaRb), - NR CONH, - NR CONRaH, - NR CON(RaRb), - O =NH)- NH2,

“C(=NH) - NHR , - O =Néersigt R i) covalgpthqryl oNiGR7Re-C =NR' ) - NHRa

~C(=NR') - N( RaRb) - NH- C{ =NH) - NH2 - NH- C( =NH) - NHRa, - NH- C(=NH) - N( RaRb),

- NH-C( =NR' ) - N NR “NR',) NRdH-C( =NH) - NH2,

~ NRd- C( =NH) - Nﬂé” %q“éi r\i{fo er %&ﬁaﬂ& w NRd- C( =NR’ ) - NHRa,

- NRd- C( =NR) - N(R Rb) - NHNH2, - NHNI - Ra -NHR Rb, - S@NHZ - SOZNFV\&

- S2NRaRb, - CHigHREme ke Jacﬁ‘@iﬁiﬁ 1090 R 434 ROBAZR: same; R3 and R4 are the same;

and Ry and Rg are the same.

wherein R7 is -Hand
use of Caiml1ll4 wherein

112. The Us€ ofClaim 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. Thé use .of Claim 111 wherein R, and R, are both substituted or unsubstituted
C3-C8 cyclic aliphatic group and R; and R4 are methyl, ethyl, phenyl, or thienyl.

114. The use of Claim 114 wherein Ry and Rg are both methyl or wherein R; and

Ry, taken together, are propylene or butylene.

115. The use of Claim 114 wherein Ry is -H and Rgis lower alkyl, thienyl, phenyl
or benzyl.

116. The use of Claim 114 wherein R and R; are both a C3-C8 cyclic aliphatic
substituted with one or more groups selected from -OH, -Br, -Cl, -1, -F, -OR?, -O-
COR?, -COR?, -CN, -NO,, -COOH, -SO3H, -NH,, -NHR?, -N(R’R?), -COOR?, -
CHO, -CONH,, -CONHR?, -CON(R’R"), -NHCOR?, -NRCOR?, -NELCONH,, -
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")-NHz, -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?), -
NRL-C(=NR%)-NH,, -NR-C(=NR®)-NHR?, -NR*-C(=NR®)-N(R'R®), ~-NENH,, -
NHNHR?, -NHR®R, -SO,NH,, -S0,NHR?, -SO,NR*R®, -CH=CHR, -



-59 PCTI US02/ 21714 CH=CRaRb, CR =CRaRP, -CR =CHRa, -CR =CR Rb, muar}&ﬂ)%
- SRa, -S(O)Ra S(O 2Ra, al kyl groups, substituted al kyl group, non-aromatic

het erocycg, 3%]) ?%g substituted non-aromatic heterocycli cp@fag@y1Benzy!
group, SRRE benzyl group, aryl group or substituted aryl group

~wherein Ra-Rd are each independently an 'éPkyI group, substituted al kyl
group, benzyl, substituted benzyl, aromatic or substituted aromatic group,
-NR Rd , taken together, can also forma substituted or unsubstituted

non aromatic heter OCEHECRE‘]?be QUR=CRIR®, onapfcwmcafK*’th@Me SMYOSKR s(gb raxol
ol owi ng. struct ar al YORRY AP N B S SR T R
physi ol ogl cally acceaplfoabtfed sex-trotrhbe Batdfrocykvegredm benzyl growp, aullsbmaldénnzytbond or

-CR7Rs-; RE and R2 alyid s :
R3 and R4 ar Zmboth a%_eruﬁ)QI—J‘hgxi%ug‘dPMﬁHtE@erggr @?g&}?&ﬂﬁ%%&éﬁ%ﬂsﬁ? éSFQ rﬁléroﬁsl,

in the preparation oﬁn%muEaiﬁlﬁﬁlth%?ﬂﬁllg@&Pﬂ??azﬂéé ﬂ@l‘teq brozylsaipmaEd o n need
thereof. 118. The ussbgftutl somafdd Fou)er, RIRR) taleictogiZhenrcan A6 ForG3r C8 cyclic

P 5P S S G ORRRSBREL (107 L 8

-N(RaRb), - O000ORa, -CHO, -CONH2, - CONHRa, - CON(RaRb), -NHCORa, - NRCORa, -
N(HI(CGId:_I)Z’ N;—I QHCOC(QFHHI—DANWHRB.M By amdNRt G2 or = i1 Qﬁ%@'ﬁN Izllg-an Bmléc( o rF?éllﬁb) NH)I;\’faa
-C(=NR)-N(RaR'), - N ““NWP%\WEQ%&LR?XR&’N %Hﬁﬁﬁ?fOUN#q =NH) - N(R R ),

-NH C(=NRc) - NH2, - NH- C(=NR' )-NHRa, - NH C(=NR')- N(RaRb), - NR H C(=NH)-NH, ,
- NRd- C( =NH) - NHRa, - NRd- C( =NH) RsN( RaRb)o - NRd- © =NR) - Nﬁz - NRd- C( =NR' ) - NHRa,
-NRd- C(=NR' ) - N(RaRb) , -

\”/ \
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;
R3 and Ry are both -H, methyl or ethyl; and |
1}7 is -H and Rg is -H or methyl. in the preparation of a medicament for treating
cancer in a subject in need thereof.

118. The use of Claim 117 wherein R, and R; are both C3-C8 cyclic aliphatic
group substituted with one or more groups selected from -OH, -Br, -Cl, -1, -F, -
OR?, -0-COR?, -COR?, -CN, -NO,, -COOH, -SO;H, -NH,, -NHR?, -N(R*R"), -
COOR?, -CHO, -CONH,, -CONHR?, -CON(R’R), -NHCOR?, -NRCOR?, -
NHCONHa,, -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’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)-NH;, -NR%-C(=NH)-NHR?, -NR-C(=NH)-
N(R®R®), -NR®-C(=NR°)-NH,, -NR*-C(=NR®)-NHR?, -NR%-C(=NR%)-N(R*RY), -
NEINH, -NHNHR?, -NHRR, -S0: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)2R? alkyl groups, substituted alkyl group, non-aromatic heterocyclic group,

Rz

substituted non-aromatic heterocyclic group, benzyl group, substituted benzy!



NHNHz, - NHNHRa, - NHRaRb, - SOLNH2, - S02NHRa, - SO2NRaRb, - CH=CM, 11 jGhinGRa0Rs,
-CR=CRaR6, -CR =CHRa, -CR =CRaRb, -CCRa, -SH, -Sr, -S(ORa, -S(O 2R3,  alkyl
gr oups, stituted al kyl group, non-aromatic heterocycll

substi tut‘ga f{i}ﬁ{ 4 omatic heter ocyclic group, benzyl gr oup%cglagg(&’tu ted
benzy] 11 January 2006 WO 03/006428 PCT/ 1502121714 -60 group, aryl group
or substituted aryl group wherein R -Rd are each independently an allrylf
group, substituted al kyl group, benzyl, substituted benzyl, aromatic or

substituted aromatic en.to eth form
substituted or uns %ﬁ’ I%%% pncgﬁaéngjr?ea#?@gﬁe e‘g%eé 1§ afﬁoeﬁwlas r%f@end‘?ﬁtg' use
of d ai m 89 wher ei narBlkahgtoms selstitutddellehgreup, bzmzylnshbst@s‘- bﬁfﬂzﬂ ariomati¢ or

wherein the conpounquwsﬁmﬁﬁ%&ﬁmté@pb& Nimem &lklalﬁ)’e’(\z’g@ﬁer 8id 6t farala shpsmiba: | a
It. I! 0 ~4 RLYNY" i N is coval ent bond or - CH2-

121. The use of d aPhP’f’z‘gszt’M ’&nﬁr%a@ﬁﬁt@ﬁ@yﬂfc@@&h a lower alkyl group or
a phenyl group. 122. The use of Caim 121 wherein R5 and R6 are both a
met hyl group. e Hse ofcfARkMvhalinheneirn , J2 are both a C3-CS
cyclic aliphat slgg)or-{.g sg stitut n?il C3- (Bln\ggsc ?cgaﬁjﬂﬂ%ﬁc group; R3 and R4
are both a lower alkyd group; and R5 and R6 are both a | ower al kyl group.
124. A use of apo.ef Thet e anOlaiih 1 I whadsin the@bmpoli@kie repddbantogbytie fallowing

ef fective anount ofsaC %Iﬂdd represented by the foll ow ng structural
formula: R~ rNN Rz tm) . o] a phyS| ol ogl cally accepgable salt thereof,
wherein Y' is a coval ent bond - andj wher ei nl"ll January 2006 .
R1 N R,
\”/ : l‘
s RS RG S

wherein Y” is a covalent bond or -CHa-.

121. The use of Claim 120 wherein Rs and Rg are both a lower alkyl group or a

phenyl group.

122. The use of Claim 121 wherein Rs and R are both a methyl group.

123. The us€ of Claim 120 wherein R; and R, are both a C3-C8 cyclic aliphatic or
a substituted C3-C8 cyclic aliphatic group; R3 and R4 are both a lower alkyl

group; and Rs and R are both a lower alkyl group.

124. A use of an effective amount of taxol or a taxol analog and an effective amount of a

compound represented by the following structural formula:
T:& O O T4
o I T
Sy v N
H H
S . S

or a physiologically acceptable salt thereof, wherein Y is a covalent bond or
-CR4R3-; and wherein



WO 03/ 006428 PCT/ US02121714 -61 a) R and R2 are both cycl opropyl JaniRdy20d6
R4 are both nethyl; R7 and Rs are both -H b) R and R2 are both

cycl oprop R3 and R4 are both et hyl; R7 and R8 are bot and R2
are both Y %98f/8%?%§pyl R3 and R4 are both methyl: R7 is ne?ﬁ?usc&liglé H d)
R and R are both 1-nethylcycl opropyl; E8i-and R4 are both nethyl; Y is
bond; e) R, and R2 are both 1-nethylcyclopropyl; R3 and R4 are both nmet hyl ;
R7 and R8 are both -H, f) R and R2 are both 1-nethylcyclopropyl; R3 and R4

are both nethyl; R7a S ReLiWR, 2880tR3ydiSpropdi; I&)anﬁz&&@%oﬁm@ﬁﬁ szirf&] Rgare
1- net hyl cycl opropyl ; gwg 4 are both net hyl; R7 is ethyl” and Rs is -H
li) R, and R2 are both 1 yl cycl opropyl; R3 and R4 are both methyl; R7 is

n-propyl and Rs is bH iRy Rd Ryade Rth ayaogsartshs Rs-amé Ragie bythletiyl; dpydnd Regreand R4
are both nethyl; R7 andy &P%re both methyl; j) R and R2 are both I

- met hyl cyclopropyl R3 and R are both_eth R7 are both -H k) R
and R2 are both 1-nék hyl Ry&lddkasnin Cﬁ@ﬂr‘é"%’ﬁgﬁ 11%4?'}?18%% qﬂylle)'% pethyh * and
RS are both -H, 1) R anH;®BHare both 2-met hyl cycl opropyl; R3 and R4 are
both methyl; R7 angyRg ar t 1 [ b thvl: V1

2- phenyl cycI opropyl ; Q) ﬁh%dg%a%%%o%ﬂﬁcﬁﬂpr %R ﬁldg&l'-%pe a)rﬁéniz?oty}i Y IllS

R, and R2 are both I -phW[ cycl opropyl; R3 and R4 are both nethyl; R7 and
Rg are both -H, o) B aﬂld,ﬂﬁlﬁra&lhﬁﬁ hn&:ﬁ@"l@blupﬁbbyl R;SararMaR%oa&[ﬁleﬂgl IR;met hyl ;

R7 and Fa are both - F)glﬁareab%%% are both cyclopentyl; R3 and R4 are

both nethyl; R7 and RS a
H R; and R; are both 1-methylcyclopropyl; R3 and R4 are both methyl; R; is

methyl and Rg is -H;

g) R, and R; are both 1-methylcyclopropyl; R3 and R4 are both methyl; R7 is
ethyl and Ry is -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 R4 are both methyl; Ry
and Rgare both methyl;

b)) R, and R, are both 1-methylcyclopropyl; R; and R4 are both ethyl; R7 and
Rg are both -H;

k) R and R, are both 1-methylcyclopropyl; R; is methyl, and R4 is ethyl; Ry
and Rgare both -H;

D) R, and R, are both 2-methylcyclopropyl; R; and R4 are both methyl; R,

* and Rgare both -E;

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

n) R, and R, are both 1-phenylcyclopropyl; R3 and Ry are both methyl; Ry
and Rg are both -H;

0) 'R and R, are both cyclobutyl; R3 and Ry are both methyl; R; and Rg are

both -H;

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

Q) 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 Ry are both phenyl; R; and Rg are
both -H;



both -H q) R and R2 are both cycl ohexyl; R3 and R4 are hoth netihyhsariRZo@nd
RB are both -H r) R and R2 are both cycl ohexyl; R3 and R4 are both

phenyl ; are both -H 11 January 2006 VO 03/ 0064 éT 2/ 21714
-62 125. 3&?%%&”énd R2 are both nethyl; R3 and R4 are both /ﬁ /hj and Rs
are both - H t) R and R2 are both nethy&b R3 and R4 are both t-butyl; R7
and Ra are both - H u) R and R2 are both nmethyl; R3 and R4 are both
phenyl; R7 and RB are both - H v) Rl and R are both t- butyI R3 and R4 are
both nethyl; R7 and g a ) re et R4, are
both nethyl: R7 and® NG ??Hh me)d%?? Ry G R OE Ri%&%%%ﬁ% '3
and R' are both methyl; R 7 and Rs are both -Kin the preparation of a

nedi cament for treaki ng RARGEE, drdbdh éRiyB R, ahdRPEEUothhBLBRR, andRYER ofh 2N
effective amount of ‘taxol. or a taxol anal'og and an effective ampunt of a
conpound represented by tthe follow ng structural fornula: | a lo H 14 R ~N
J~ N H"'~k Y S 8 R2 Bramd Bhayshash U@ﬂwb[RbynchRaepbathlphexs,a;lm anh &g emsfboth -
wherein Y' is a, covalenﬁ bond or CR?RS wherein: a) R and R2 are both

cyclopropyl; R3 and R4 are both nethy and Rg are both
V) R, and R; are both butyl R; and Ryate both methyl; Ry and R are both -

H; .
w) R, and R; are ethyl; R3 and R, are both methyl; R7 and Rg are both -H; or
X) R; and Ry are both n-propyl; Rs and R; are both methyl; R; and Rgare both

-H.in the preparation of a medicament for treating cancer in a subject in need thereof.

125. A use of an effective amount of taxol or a taxol analog and an effective amount of a

compound répresented by the following structural formula:
Ta 0 0 T4
R1 N /“\ /“\ N RZ
\”/ \N y N - \”/
H H
S S

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; R; and Rg are

both -H;
b) R, and R; are both 1-methylcyclopropyl; R3 and Ry are both methyl; Y~ is
bond; F
c) R and R; are both 1-methylcyclopropyl; R; and R4 are both ethyl; R and
Rg are both -H;

d) R, and R; are both 1-methylcyclopropyl; R; and R4 are both methyl; Ry is
methyl; Rg1s -H;

e) R and Ry are both 1-methylcyclopropyl; R; and R4 are both ethyl; R; and
Ry are both -H; or .

1) R; and R, are both methyl; R3 and Ry are both methyl; R7 and Rj are both

—H in the preparation of a medicament for treating cancer in a subject in need thereof,



b) R and R2 are both 1-methrylcyclopropyl; R3 and R4 are both ”?iﬁﬁhh Y006
bond; ¢) R, and R2 are both 1-nethylcyclopropyl; R3 and R4 are bot %'

R7 and RB are both -H, d) R and R2 are both 1-n(-thylcycl opropyl; R3 and
R4 are both nethyl; R7 is nethyl; Rsis -H e) R and R are both

| - met hyl cycl opropyl; R3 and R4 are botR3ethyl; R7 and Rs are both -H or R
and R7 are both nethyl; R3 and R4 are both nethyl; R7 and Rs are both -H in
the preparz i oA cofpaudiBepessntdibyfQfrubtiRd fdrMdlaGeReRE fioth:a subj ect in need
thereof. 11 January 2006 63 126. A conpound represented by a structural
formula selected from OQH HB i I 4 JlIgh YNN~1~-N HHSO3 if |l

N*"NCHO OCH3/NHS S aaphys ol ogi gpl |y agceptabl /\salt thereof. 127. A
phar maceut i cal positiép C?HBHLiLEEjE\PharEBCGUti

acceptabl e carrier
or
\N N/
H H

or a physiologically acceptable salt thereof.

127. A pharmaceutical composition comprising a pharmaceutically acceptable carrier or
diluent and a compound represented by a structural formula selected from:
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or a physiologically acceptable salt thereof.

128.  Use of a compound represented by a structural formula selected from:
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di luent and a conpound represented by a structural fornula selecipﬁmﬁ&9@b06
iHB 1A IO iH3 NN~+~ NONHHS SHHII SS or a physiologically
acceptabl e salt thereof. 128. Use of a conpound represented by a structural
formula selected from HOOI IHB NNN YH S S and 11 January 2006 64 S
S or a physiologically acceptable sal 64thereof, for the production of a
nmedi canent to enhance the anticancer activity of taxol or of a taxol

anal og.
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or a physiologically acceptable salt thereof, for the production of a medicament to
enhance the anticancer activity of taxol or of a taxol analog,.



