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10 BACKGROUND OF THE | NVENTI ON Many new drugs are now avail able to be used
by oncologists in treating patients with cancer. Oten, 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 ndividually and sequentially. One advantage of this 15 approach is That the
anti-cancer agents often act synergistically because the tunors cells are
attacked sinultaneously with a i | £ es of action. Thus,
it is often possible to achi evgﬁ%@égﬁﬁﬁ{%ﬁg@@ﬁm n tunor size by

adm ni stering these drugs in conbination. Another advantage of conbi nation

chenot herapy is %%‘E%EEbW@%ﬁﬁ“f‘oﬁye likely to be eradicated conpletely and

are less likely vel'op 20 resistance to the anti-cancer drugs being used
to treat the patient ThiyrappHeationolsin the benefibef bE. BrovibionatAnplicatteadst her apy i s

that anti-cancergo/aaen3bshieenRay 80,1200 NaKe Use PRivaicatBpflidag6d Ro. GV, ouben

admi ni stered i ndivi dpal 0 exanmpl e, the well known _.anti-gancer agent
faxol causes neuilFbBBRILS 2AG0 Thp Ry Facligs GErER o RBIEIOM 37 GHOBEFGneni a,
bradycardi a, di drerdiehy sftemrausea. 25 Unfortunately, the toxicity of ‘
anti-cancer agents is generally additive when the drugs are admnistered in

conbi nati on. Syl-t, tal nti-cancer drugs are generally
not conbi ned%&'sl'kég%a %mt@x@mb@hﬁcts of those anti-cancer drugs
that are admi ni st er edMgiyfeht BRSO Sllalle &R USEVEBY ncologistsih inefeon t he
quantifies that can be used in conbination. Oten, it i s not possible to

use enough of t HREUSHS WEREMIeER PERM-LHBPH I PYC SROWE ' HEABIEES Yoed 28mer gi stii ¢
ef fects. Theref Qfaficer HRGE Srelad@mBfstdrdd HAddMinatieiPRGhe YRAXBAPROME RSSO/ 21717

urgent need for agents which can_enhance the desirable tunor attacking
properties of drugs are administered individuaily and sequentially. One advantage of this

15 approach isthat the anti-cancer agents often act synergistically because the tumors
cells are attacked éirnultaneously 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

20  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.

25  Unfortunately, the toxicity of anti-cancer agents is generally additive when the drugs
are administered in combination. As result, certain types of anti-cancer drugs are
generally not combined. The combined toxic side-effects of those anti-cancer drugs
that are administered simultaneously can place severe limitations on the quantities
that can be used in combination. Often, it is not possible to use enough of the

30 combination therapy to achieve the desired synergistic effects. Therefore, there is an



anti-cancer agents w thout further increasi ng the| r unde5| rabl e
side-effects. SUMVARY OF THE INVENTION 5 It has now been found tlhq‘gnmyp@om
bi s[t hi o- hydrazi de am de] conmpounds significantly enhance the anti-cancer
activity oW@axes43&or exanple, Conpound (1) was used in coRBFRERFBA W th
taxol (Paclitaxel) to treat tumors induded in nude mice fromthe human

breast tunor cell |ine MDA-435. The tunor vol une was about five fold | ess
after 24 days of treatnment in mce which had been adm ni stered 5 ny/ kg of

10 taxol and 25 mpideg ebd fR hicH karl dhBihck theHefieab Yufidr mk@% n¥opBE8sof

adm nistered 5 ng/ kg of taxo in mce which had only been adm nistered 50

ny/ kg of Conpound 2R FarCEnagHRTP é’@?)}t furhrp merepsng thel “&?@“éﬂ%ﬂﬂe‘@ff%ﬁm cally in
Figure 1. The structure of Conpound (1) is shown below. . O 2 15 Conpound
(1) It has also been found that these bis[thio-bydrazide am de] conpounds
have mini mal t oxSEMWARYPF dEESINVERYT. @Narrpl e, the mice treated with taxol
and Conpound (1) showed litt]le if a | oss over, the treatnent period

n
(see Figure 2)? Based BHaSZE?"‘fP@éo?nélégﬂtP@Ta“h@\?fé@loééfﬁ‘ﬁ%}éﬁ%l%?woémance t he
anti-cancer acti vigyifiedntly @xknce thehati-tRLerdctieRy ofaxg) OFdr ek Afsle, qmmfouﬁd (191 t hese

compounds and et gus. it SRR A SHRLECRM D GANGELLANS ) 50566

herein. One embodl AENt esent A NVERt Fow i's ﬁ‘poun sen% ed by
the Structural Fﬁpmheah\{mayibr%t@@rmllme MDA.- ﬁSNTh&tumrvolpmwris pbopt figs S R5

R6 S m 11 Januar yol@f@6after 24 days of treatment in mice which had been administered 5 mg/kg of
10 taxol and 25 mg/kg of Compound (1) than in mice which had only been
administered 5 mg/kg of taxol or in mice which had only been administered 50
mg/kg of Compound (1) (Example 13). These results are shown graphically in
Flgure 1. The structure of Compound (1) is shown below:

At

Compound (1)

15

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

20  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):
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WO 03/ 006430 PCT/US02/21717 Y is a coval ent bond, a phenylene group or a
substituted or unsubstituted straight chained hydrocarbyl groupll famuary 2006
addition, Y, taken together with both >C=Z groups to which it is bonded, is
a substit ut@ B0 ubstituted aromatic group. Preferably, RCTUS®RGa ent
bond or -C(R7Rs)-. 5 R and R2 are mdeﬁendently an aryl group or a
substituted aryl group, R3 and R4 are i.ndependently -H, an aliphatic group,
a substituted aliphatic group, an aryl group or a substituted aryl group.

5;3052 ar gn' 2?5}068333}0 | %yr 1s§,co@ﬂeraltﬂt>ﬁmggh§1ry%9g@3uar §H@,§tﬂuteuto?dns@btﬁr@tg@é i gh
mdepéndently H, SHABY] Ghpms iﬁﬁdﬁBW@LE@PPt F‘?e‘gh Rfﬁ%ﬁ@ge ot 0(65]? is -
and R5 is" a subst igraiipetb which ftdsibsided untaashbamtyﬂedgrmpbsnmted .Ramatmjgram taken

together, are a C%rggragf#,bx?ééLygﬁg@mggftaﬁtf{ﬁ;t ed al kyl ene group.

Zi s=Qor 5 I n one "aspec ound represented by
Structural Forrula 15K éfehrtﬁtep?i@?lﬁl}’pﬁﬁ@ﬁﬁ}lgTQNﬂéﬁa?Uhsgmf%(WI&&uP’RiF@dand
R4 are both pheny|R4&ﬁ‘djlnH§Jeﬁ@enﬂ§ll’—I€ adl dliphdtic ghogl heambstkediipreit golip tdaearpr esent

invention is a ph ceut.c osltion conprising a pharnmaceutically
acceptable carri e%rg% H ubS%kutedCa 4 & orrpound represented by Structural

Formula (1). Preferabl % Rtél@ée lpﬁ@mﬁf@@m}i e lalipiptie grayBa ubgHuied AnhrEesowh
ef fective concent pakiy@Brogh ot Qm@m@uﬂmgoﬁﬁt anot her enbodi nent of the

present inventjion is a rret d of t.with [ The net hod
conprises admiii steri n&7 ’h egiﬁh "é@?engﬁmg'f FZ Jfﬂtp aticy s(t%"ﬁ% (F‘rt‘lﬁ’%tl' or a
t axol anal og and groupf drdbtis tléami‘rbuﬂta Sdisuwtaﬂmmwxbstlmképryés@np,m Byyend Rg,

Structural Formul gah Yogeder, Iﬁ%@@é%&%ﬁﬂt&%ﬁﬂﬁu&@ﬂkﬁ%ﬁ@ biye anti-cancer
activity of taxol -and axo Orgga ogs. In addition, these corrpounds have

m ni mal toxic side-eff&dts; nsequently, it-is possible to increase the
ef fecti veness of taxol reond aspeat, Bgsnd Remabd conwloend epesented ydithiced] iFomula t h

the discl osed g0 & d qt doses
of taxol . Thus, F?ﬂig:l%*%‘i“é B R SASBRS: Hikhagbie gl At ad

conpounds of the pt invention will provide inproved clini caI_ out comes
for patients with cancansthéhatbodineenbef thgjpiesapaineehtiontiha plaxmbcendyl co-

gg m gi/ Z t te Lle g the ;g 56iRR e npBERe Y PREmMdodid s Qeptable chfieRbSBnBASHAR! € tO
compound represented by Structural Formula (I). Preferably, the pharmaceutical
20  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).

25 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

30  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.
35



sanme therapeutic effectiveness previously achi eved W|th hi gher doses of
taxol, thereby reducing the side-effects and inproving the qualiltlanedry2Dé@
for the patient. 35 WO 03/006430 4 BRI EF DESCRI PTI ON OF THE %Z‘é@%ﬁjf
January 2009%0 90543802/ 21717 The for egoi ng and ot her objects dres "and
advant ages of the invention wll be appér ent fromthe follow ng nore
particul ar description of preferred enbodinments of the invention, as
illustrated in the acconpanying drawings in which 5 li ke reference
characters refer tBRIEﬂ*eDnE&@éIFﬁ' PNOR Rl INGBe different views. The
drawi ngs are not necessarily to scale, enphasis instead being placed upon
i |lustrating the princihedereaping prd qtherohieriareatsieg apdadyantages o Fh&ﬂ’l‘]"e%‘iﬂm ng
t he average tunor wmllher@parantrf’rdm thblfmlmvsng)me:re paiticor Gésoriptionsf preferradde i ce

Compouna (1) (58 AP MIREIE (st SRR o5 R g
ng/ kg) and Pacl?t gﬁ@ue Benﬁwl}e@cterﬂrﬁf@rt faénevpé & Pg@iﬁélpaftth@jdlffere@h’ﬂ?% Hefan
breast tunor cell drhmgmené&&ceﬁrgyt&scaa éinphagé ﬁi@ﬁa@b@h\% plgcddipoper cent

C

wei ght change over,.t | ted with vehi Conpound (1) (50
ng/ kg); Pacli taxelﬂll‘%[nﬁﬁ%ﬁ‘e)pmilgle&%gu %tof) (25 ny/ kg) and Paclitaxel (5
mg/ kg) ; or Conpound (1)F1£LB®1mKrgl)hShawmgﬁ?bﬁ:awetaaﬁéJmQIB'Oh@udog)mlllfhms metlfe wer e
being treated for t‘irhW?{x] fﬁeﬂu@&%@wft{e@ﬁumvem@a@oﬁ p&ARL (1Y , line:

- i gur i | s
Q/P'rb\ugfﬁr eFo? t i&ot%f’]ét gﬁ Ic; “I“—ﬁs éﬁ?%s’g‘%&g)santg}é‘ﬂé%’é% ('}E %’é}}‘ﬁ} Plct u£ geof

a taxol analog. Fi @Qmppuﬁa (1)K5¢ e/kg) andRadlkitexad(5 mefkg). yie tursompreresgengatad t axol

anal og group pend@&ﬁtﬁerlﬁmam?eaa%m&eaen%sivﬁpm _The pol yner is a terpol yner
of the three nononer ﬁg s_shown ED DES | PTI ON OF . THE | NVENTI ON -,

In a first preferred e ??résrﬁgqu’ﬁwg’tgll@cﬁeﬂ?e&? WIS IFBESOFFT URa IR oget her
mice treated with vehicle; Compound (1) (50 mg/kg); Paclitaxel (5 mg/kg); ,

15 Compound (1) (25 mg/kg) and Paclitaxel (5 mg/kg); or Compound (1) (50 mg/kg)
and Paclitaxel (5 mg/kg). The mice were being treated for tumors generated from the
luman breast tumor cell line MDA-435.

Figure 3 is the structure of taxol (Paclitaxel)
Figure 4 is the structure of taxotere (Docetaxel)

20 Figures 5-25 are each the structure of a taxol analog,

Figure 26 is the structure of a polymer comprising a taxol analog group
pendent from the polymer backbone. The polymer is a terpolymer of the three

monomer units shown.

25
DETAILED DESCRIPTION OF THE INVENTION i
| In a first preferred embodiment, Y in étructural 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):
Ra R4

|

R1\[(N\N/A'\N/“
C]

m.



with both >C=Z groups to which it is bonded, is a substituted or
unsubstituted arylene group and the conpound is represented by 8t ranainyr2ab6
Formula (I1): 3 1 14 RL NW~Ar-,-1 NNyRz 30 R6 (11). 11 January 2006 WO
03/ 006430 BvOCINMSHR/ 21717 Ri-R6 in Structural Fornula (11) BREUHB24Edcri bed
in Structural Formula (1). Ar is a sub8tituted or unsubstituted aryl ene
group. Preferably, Ar is a nitrogen- containing heteroaryl ene group.

Exanpl es are shown below SA A Arr 5 Rng Ais substituted or
unsubstituted. In a second preferred e &_ﬁl ment rg#ruc r al Forgula (1)

is a covalent bond orRaReibifuchm! Sqmst %%Stqef‘ﬁtb&‘d FoEm
hydrocar byl groupAr R4 shsiitied oﬁttrsut&amﬂﬁsm:yleﬂna@lodere&mhly,tAmah nfmogerdl a (1) .

Preferably, Y is ovial g& g(ﬂ%ﬁ S@% ¥, trans-(CH=CH) -, '
ci s- (CH=CH) -, C%Iﬁ lﬁkﬁ %IOE&% ﬁr eéta{)eup ven rmtrg\&ref erably, Y is
a coval ent bond or -C( In a third pr erred enbodi *NY in
Structural Formula (1) coval ent - C( R7R8) - ang t he conmpound of
t he present invention l esent ed St turaI For a (LN):.3 QlId
R& NR2 R 1Y [/ . are Jﬁ"déﬁklbeNOI‘ ngtural
Formula (I). Y is a coval ent nd O C( R7Rg) - '

5 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 hydrocarbyl group. R and Rg
are as described for Structural Formula (I). Preferably, Y is a covalent bond, -
C(R7Rg)-, -(CH,CHjy)-, trans-(CH=CH)-~, cis-(CH=CH)-, -(CC)- or a 1,4-phenylene
10 group. Even more preferably, Y is a covalent bond or -C(R7Rg)-. .
In a third preferred embodiment, Y in Structural Formula (I) is a covalent
bond or -C(R7Rs)- and the compound of the present invention is represented by
Structural Formula (III):

l 0 0 T4 ,
S
\”/ \T v ' \”/

S Rs Re S
15
(.
R-Rg are as described for Structural Formula (I). Y” is a covalent bond or -C(R/Rs)-
. Preferably, R; and Rgare both methyl; R4 and Ry, taken together, are propylene or
_ butylene; or Ry is -H and Ry is lower alkyl (preferably methyl), thienyl, phenyl,
20  benzyl, or amino.

In a more preferred embodiment, Rs-Rg in Structural Formula (IIT) are -H
and the compound is represented by Structural Formula (IV):

Ts 0 0 T4
Ry N /“\ /IK N R
hih
H H
s

25 (IV).



Preferably, R7 and R8 are both net hyI R7 and Rg, taken toget her, are
propylene or butylene; or R7 is -H and R8 is |ower alkyl (prefelnpnyary2006

met hyl ), th| e I henyl, 20 benzyl, or amino. In a nore pre ‘ﬁ%
enbodi nment , fﬂ Structural Forrrula 1) are -H and th&%é'?) #ahd i s

repre_sented by Structural Formula (I1V): O114 R MM xx NR HHS 25
(1V). WO 03/006430 11 January 2006 PCT/US02/21717 RI-R4 in Structural
Formula (IV) are as described in Structural Formula (1). Y'" is a covalent

bond or -CH2-. Inja,fir exa corrp un e n rectyral

Formula (1V), R3 Ré%‘ki arera{;%)%nrrlm |tuecr§’&rpé &5 ’fﬂul"’lgﬁasllvl Eatlc
group, preferablyctystent bord osubBe-i t ut ed or unsubsti t ut ed Iovver al kyl group
and nore preferably bogh ﬁstn@&a le ofgrcaﬁpo@lﬂrasrbeéhted%%s&u&ﬁamﬁmm

St t | F | tLtut bst | h t
aroup, then R andibeks B0 adftalufis “fﬂ%i%ﬂimﬁegsﬁlewﬂ%i‘)ﬁpieﬁfteﬁ%@ﬂe&4 phat e
aryl group (e. g , subsEutedtor vntubstiteted loven bikyi groneahdivesre prséaratily bethamethy!
substituted or ?Mﬁﬁ bt &tzgleﬁih@ﬁ'ﬁ?)(ﬁd Eﬁﬁls&uctﬁfal ?orHﬂ@mW) g% ‘Békﬁ aMibfindtd beast

one 10 substituen her an al i phatjc exa Ie of a
conpound repr esent®Y Hijuteg ¢ ﬁ?ﬂ?&PU&&%ﬁiéﬂ?MgmﬁﬁrﬂBﬁ&O %ﬂg

substituted or unsusobitittted gl mulefmrawhbmm@or unbabrstiRBeddretbrdadyl grcnlpSI r uct ur al

Formula (IV) are r oup, then
R, and R2 are g Pﬁ) gh%%d%ggﬁﬁbg%@@p %IL%}I tul’:B %%{’llég#l%&ﬁ%‘g{ﬂ??ﬂ?&éh&%heny|

group; or ) alb%‘ﬁett.%hﬂéena?aleme%em ut ed heteroaryl group. In a third
exanpl e of a corrpound hepseasdrkadplb yf Stomisdund adprdsemtedibiaStaiciiral Haanulam)m are

both & substl tut e, Al KIBUSh L A RNE UMb BLONE 1y o @Hﬁﬂ%‘ ST -

substituted with at rou

and R4 in Struct WrucheFgrmaul e(lw aléfrb@ﬂb%%ul’ﬁ?s‘é?‘l@@l BEWRsH ﬂeae%be eﬁeﬂtﬁ@m ut ed
phenyl group, thethen R; and R; are preferably both: 1) a substituted or unsubstituted phenyl group; or

15 2)a substituted or unsubstituted heteroaryl group.

In a third example of a compound represented by Structural Formula (IV), R3
and R4 are both a substituted or unsubstituted phenyl group (e.g., a phehyl group
substituted with at least one group other than an aliphatic group). When R;; and Ry in
Structural Formula (IV) are both a substituted or unsubstituted phenyl group, then

20 Ry and R; are preferably both: 1) a substituted or unsubstituted phenyl group; or 2) a
substituted or unsubstituted heteroaryl group.

In a fourth example of a compound represented by Structural Formula (IV),
R| and R; are both a substituted or unsubstituted aryl group (e.g., a substituted or
unsubstituted heteroaryl group, a substituted or unsubstituted phenyl group or a

25  phenyl group substituted with at least one group other than an aliphatic group). More
preferably, Rs and R4 are both methyl and the remainder of the variables are as
described above.

Tn a fourth preferred embodiment, the compound of the present invention is
represented by Structural Formula (IIT), wherein at least one of R1-Rq is a heteroaryl

30  group, a substituted heteroaryl group, or a phenyl group substituted with at least one
group other than an aliphatic group. Preferably, Rs-Rj are all -H.

The following are specific examples of compounds represented by Structural
Formula (IV): R; and R; are both phenyl, and Rz and R4 are both 0-CHj-phenyl; R;
and R, are both 0-CH3C(O)O-phenyl, and R3 and R4 are phenyl; R; and R; are bath

35  phenyl, and R; and Ry are both methyl; R, and R; are both phenyl, and R; and R4 are
both ethyl; R, and R; are both phenyl, and R and Ry are both n-propyl; Ry and R; are
both p-cyanophenyl, and R; and R4 are both methyl; R and R; are both p-nitro



20 R, and R2 are preferably both: 1) a substrtut ed or unsubstrtut ed phenyl
group; or 2) a substituted or unsubstituted heteroaryl group Impanha{ymom
exanpl e of a conpound represented by Structural Formula (I1V), are
both a subs¥P®80eéd3br unsubstituted aryI group (e.g., a subslfq?/ll?@@]'b‘?
unsubstituted heteroaryl group, a substi’tuted or unsubstituted phenyl group
or a 25 phenyl group substituted with at | east one group other than an

al i phatic group). Mre preferably, R3 and 1t4 are both net hyI and t he

remai nder of the varr abl as SC n ed
embodi ment, the cBIFB3u ﬁzé b@ﬂ’ tﬁYlnge?ﬁadqgﬁr?%th?g& rBé/ nd
Structural Formnul E\z?(nIdIM)are bmmethml &t ahdeRsare both pdnyRand R Ngl&alrreb@hoaryl 30
group, a substi turgu%ﬁ ﬁ?&ﬂl@ﬁEé’EotﬁﬁQHlBropﬁényﬁaHE'RSWAdMa%‘BthMg!tUt ed with at
| east one group r_th E al’i haL ro Pref er aﬁ}’% gz a%e al |
-H. The follown o ﬁ‘?ﬂy %}’g]ﬁ%&&’nlﬂ%h}n& %‘éﬁ{“& 2 §§§ o0
Structural Fof mul- aya@bpr)enleandaRbchnB%maneé)oﬂnhéﬂqdhEngdd Rzambom}eﬂrudroﬂderar e both
0- CH3- phenyl ; R, %3393 @H@RE&

phenyl; R and mmgp!es ag(adt Bl%gg@lh ! an %@%@?gﬁhg equ met y? R and
R2 are both pheny®ei¥ihnd R3 and R4 are both ethyl; R and R2 are both
phenyl, and R3 ank 48d Rafae: toati Dntethokyybyhyl, 43d Randd RZaraﬂ)eﬂlrbmh)h Rrayddaphenyl ,

and R3 and R4 ar i yary 2006
WO 03/ 006430 qu@@g%%ﬁ}gﬁeﬁg%d% M‘Boﬁ‘?@hﬁ B etk k#’@ T “and R
are both 2, 5- H metimetkgrrmbeml, andﬁdan%%aothmeé% %dﬂ‘ﬁrRﬁrﬁ‘FWﬂﬂ‘Re 18?%51?2 are
EOIE phﬁlnyl ﬁnd dRbregidnRdardiTe ab@Rhlar'EﬁoﬂlthﬁyW& aﬁ’cllR@Eld bb¥h 235 -difluorophenyl,

ot hp- chl or opheny, R4 _.aF. t

3 ni £ ophenyl - artie 8 48 e 00 ese o e 2.5 Giop SRR 3 aahAR,

3- cyanophenyl , arﬁﬂemhaw@}’h&amé%@rﬁhoﬁh&% etiiphemig, g Rapad Botrh both

3-fl uorophenyl 1R3 and R4 are both met hyl; R, and R2 are both

2- furanyl R..an t

2- et hoxyphen& R%& are &‘87( H&%’Pﬁi}y A0 Cgﬁ‘ﬁé gmg meggl]’h

3- net hoxyphenyl , rﬁddﬁea@d@th:éh@n@twmerrﬂtmd& eRdIhthﬂna@fbylet PR3 10
i met hoxyphenyl , aadwh h&ﬂﬂ afR 4R FOQtdbomet-bin Iph&yl H)GniR , Ae® oML Hhethyl-

di
2- met hoxy- 5- chl or ophe and R2 are both
2,5-di fl uor ophen;ﬁ ﬁl&é{% ngR3 %fﬁ’&sgﬁif%é’?‘éms?ﬁa]h ’tlﬁwenyg)ﬂzas R2 are both
2, 5-di chl or ophen)dlmethn?d’ph@l}'amddR&anmf%mthlnﬁlb’hyl R, and R2 are both
2, 5-di methyl pfgenyl , amtda B&hangerR4 eAib8diRehtY in Structural Formula (I) is -C(R7Rg)- and

Rs and R¢ are both -H. When Y is a covalent bond or -CR7Rg- and Rs and R¢ are
both -H, the compound of the present invention is represented by Structural Formula

(V).

Ts 0 0 7 T4
R N /L )L AN Rz
Y \N o - \[r
H H
s S

\

. ).
R|-Rs, Ry and Rg are as described for Structural Formula (I) and Y’ is a covalent
bond or -CR7Rg-. R7 and Ry are the same or different. Preferably, R;7 and Rg are both
methyl; R; and Ry taken together, are propylene or butylene; or R; is -H and Rgis

30 lower alkyl (preferably methyl), thienyl, phenyl or benzyl.

In one example of a compound represented by Structural Formula (V), R; and R»

are both aryl or substituted aryl groups and R3 and Ry are both a lower alkyl group or a
substituted lower alkyl group; preferably, R, and R; are both aryl or substituted aryl



methyl; 15 R and R2 are both 2-nmet hoxy-5-chl orophenyl and R3 and R4 are .
both methyl; R and R2 are both 3, 6-di met hoxyphenyl , and R3 and lRdamasy Bfith

met hyl ; R, re both phenyl, and R3 and R4 are both 2yt bg%@yl R,
and R2 are Q%ﬁ@“%@t hyl - 5-pyri dyI and R3 and R4 are both mat{}))S R is

phenyl; R2 is 2,5- dinmethoxyphenyl, and R3 and R4 _are both net hyI 20 In a
fifth preferred enbodinent, Y in Structural For nul a (I) is -C(R7Rs)- and R5
and R6 are both -H Wen Y is a coval ent bond or -CR7R3- and Rs and R6 are

both -H, th f

Formil & (V): <13 800 % A f £ SRR BN PR, L LR RESEH Gindiy T oiGhl 71
as descri bed for SRMP eraaﬂonPBP%Weafeéqr‘)tedéh’cﬁW"cmF% Farigdy 6Y Je Re an‘b%hfﬂe B?th
-CR7Rs-. R7 and Rﬁheayla)rtshlﬁstﬁﬁéﬂép}thltﬂnﬂﬂEﬁﬁdlm arPbethenalbh yethyR phang, (R8h1aaﬁ}8 bot h

methyl ; R7 _and Rs%%ﬁge?néﬁgﬁ‘ B&'B {’{%1% E?ﬁh&rﬁd n‘ét la%BEI'i‘;apeb H

and Rs is 30 Iower era enz

one exanpl e ofSa @h‘ﬁpl@i@ﬁﬂl @@bﬁéﬁe%@dwﬁ@iaby weltdﬂ?\altakﬁé)meﬂian EMPTOHRIGHQQE R2
are both aryl or Mﬁgﬁdstmt}eda@ﬂwke caﬁgre%téar@ Dnichira FoRMER (V),

e o S At o Boadbs, Sty ot Bt <
groups, R3 and R4grawm Roené Raeterbpth 41, n@tthy}'br etit; dngl RoHs dhendRs issH-orimsthylet hyl .
In another exanple Oleﬁa eRsPRaY B s@e&ﬁ@eeﬁ{p%a owoé%igﬂes fébeke&&fMtﬁwéuval, R,
and R2 are bow phen %t@}tf ubglhaﬁ)henﬁ13 53121 atE It% g & %g thyI
ethyl, phenyl, 98 and)lt e BAR mRATYE R,
phenyl and R3 andls R@myhﬂ?e aboRhambotmphenyd; kit dnd|R4 apﬁmﬂyphenyic attdhiR eangd| R s ard”uen
preferabl y R7 andydimclrk ) shoekShn Rinp. :Oboth BHLHALEAER, chaRY et
anot her exanpl e of egot% rzpmny r‘&gil an?iq{zgﬁeeb%tcheg ni%gernglc ‘3’23 R4are {;ruth me&h\Ql R;is \!
-H, and Rg is methyl; Ry and R; are both phenyl; R; and R4 are both methyl; Ry is -H,
15  and Rgis methyl; R; and R, are both phenyl; R3 and R4 are both methyl; R, is -H,
and Ry is benzyl; R; and R; are both phenyl; R3 and R, are both methyl; Ry is -H, and
Rgis ethyl; R; and R are both phenyl; R3 and Ry are both ethyl; R7 is -H, and Rg ié
n-butyl; R; and R; are both 2,5-dimethoxyphenyl; R3 and Ry are both methyl; Ry is -
H, and Rgis methyl; R, and R; are both phenyl; R3 and R4 are both methyl; R7 s -H,
20  and Rgis iso-propyl; R; and R; are both 3-nitrophenyl; R3 and R4 are both methyl;
R;is -H, and Rgis methyl; R and R; are both 4-chlorophenyl; R3 and R4 are both
methyl; Ry is -H, and Rgis methyl; Ry and R; are both phenyl; R; and R4 are both
methyl; R; is -H, and Rgis 3-thienyl; R, and R; are both phenyl; R3 and R4 are both
methyl, and R; and Ry, taken together, are propylene; R; and R; are both 2,3-
25  dimethoxyphenyl; R3 and R4 are both methyl; R is -H, and Ry is methyl; R} and R,
are both 2-chloro-5-methoxy phenyl; R3 and Ry are both methyl; R is -H, and Rgis
methyl; Ry and R, are both 2,5-difluorophenyl; R3 and R, are both methyl; R; is -H,
and Rgis methyl ; Ry and R; are both 2,5-dichlorophenyl; R; and R, are both methyl;
R7is -H, and Rgis methyl; R and R; are both 2,6-dimethoxyphenyl; R3 and R4 are
30  both methyl; Ry is -H, and Rgis methyl; R; and R; are both 2,5-dimethylphenyl; R,
and R4 are both methyl; R; is -H, and Rg is methyl; R; and R; are both 2,5-
dimethoxyphenyl; R3 and Ry are both ethyl; Ry is -H, and Rgis methyl, and R and
R; are both 2,5-diethoxyphenyl; R3 and R, are both methyl; Ry is -H, and Rgis
methyl.
35 In a sixth preferred embodiment, Y in Structural Formula (I) is a covalent

bond or -CH,-. When Y is a covalent bond or -CH,-~, the compound of the present
invention is represented by Structural Formula (VI):



Y is a covalent bond or -CR7/R8-; R and R2 are both a substltut ed or
unsubstituted aryl group; R3 and R4 are both -H, nethyl or ethyll JaamsyB306 s
-Hand R8 is -H or nethyl. The follow ng are specific exanpl es of cor‘q7)ounds
represent eWmg/®sswctural 10 Fornula (V): R and R2 are botR¢THHRFLIR3 and
"R4 are both nmethyl; R7 is -H, and R8 i8 ethyl; R and R2 are both phenyl;
R3 and R4 are both phenyl, and R7 and R8 are both nmethyl; R, and R2 are
both 2-thienyl; R3 and R4 are both phenyl, and R7 and Rg are both nethyl;
R, and R2 are both 4- cyanophenyIR R3 an Rare by h methyt, R7 is -H and Rg
is nethyl; R and R2 are both p enyI and R4 jare both methyl R7 is -H,

15 and R8 is nethyl; R_and R2 are both henyl ; and are b‘%ﬂh nmet hyl ;
R7 is.-H and R8 is b ; bot nylLi~ are both
methyl; R7 is -H and R8 i et hyI and are bdt'h phenyl; R3 and R4 are
both ethyl; R7 is -H and i's lbutyl R, and R2 are botjh

2, 5-di nmet hoxyphenyl ; R3 andgR4 are both nethyl; R7 iRg - H, and Rg is nethyl;
R, and R2 are both phenyl; R3 and R4 are both nethyl; R7 is -H 20 and R8 is
iso-propyl; R and R2 are both 3-nitrophenyl; R3 and R4 are both nethyl; R7
is -H and R8 is methyl; R and R2 are both 4-chl orophenyl; (RB. and R4 are

both nethyl; R7g 315 ult"St‘r@&ﬁiraWorhﬁla Las chcri%@&l fﬁ%ﬁ&ﬁra@?&ﬁn@dﬁ'ﬁpﬂs and®3 and

R4 are both t IS -H. s e are both
phenyl ; R3 amrﬂIE E{Gétﬂé HETP OI:aé‘tﬁﬁW aﬁdcﬁ‘?al%fﬁh ’F%OI ngen toget her, are
propyl ene; R, and R2 Brencleathpl2,o8a zﬁnpbmétdpoesyrpheb}y$trucﬁeala%dnﬂé(‘dT)eRsbot h

nethyl; R7 is - ndiﬂ 11]13& lg%lh%ﬂcyl l%%up?ﬂgfeﬁ%l nrgét%gp&tfbl%nfl%@fp %’ﬁq tshoxy

phenyl; R3 and R4 a

are both 2,5- d.fla%%ﬁﬁéﬂghalowsraéhé gF@AIPQFePb@EV’rEFﬂ‘&ﬂW Imdﬁgawmreferawéi R8 is
methyl; R and Rbothrpheyd bisiubsthuttd phtmyt aplenyt Ry B2 mefraBd battea bethalbgt hyl ;

R7 is .-H and,Rs nmethyl; R, and R are both 2 6- di net hoxyphenyl; R3 and
R4 are 30 both R7 is -H, and R8.is nethyl; R and R, are bot h

2, 5-di met hyl pheny! : R§ efé?HawmgaawowpwﬁﬁeWWles szcqnaaonpﬂs ofiee mesens et hyl ;
R, and R2 are bOﬁﬂVeﬂ;cﬁr Rel miteR hare Hppthephgryl, mn&MaIRZboﬂtr}ﬁlebﬂ,tIkls @idIRglare B i S -H,

d Rg i t hyl R4
both et hyl Ry TetDpail KB RIGe B t @?ﬁﬁ’é‘?&ttﬁﬁtﬂ”%@@am
embodi nent, Yin f‘rTUbPela’a‘ilRFéﬁet?ﬁthdl"(‘ aad% FhFalaEioth t%r?daéj‘ R: ergoth \when Y
i's a coval ent5bopkkngl, Ry GidPR, altetmetheﬂétmumgchnafR6tafea>owmsmtt and RWRHARQe | S

represented by Sppuchiig ab, 50! Mhén (¥, rl dnd RIHEHY A MG L3R098 %%
methyl, anhd R is -H and Ry is methyl; R; and R, are both phenyl, R3 and Ry are both
-H, Rs and Rg are both phenyl, Ry is -H, and Ry is methyl; R, and R, are both 4-
chlorophenyl, R3 and R4 are both methyl, Rs and R¢ are both methyl, and R; and Rg
20  are both -H.
In Structural Formulas (I)-(VI), R; and R; are the same or different; and/or
Ry and R, are the same or different. Preferably, R; and R, are the same, and Rj and

o%g

R4 are the same.
A “straight chained hydrocarbyl group” is an alkylene group, i.e., -(CHy)x-,
25  with one or more (preferably one) methylene groups optionally replaced with a
linkage group. x is a positive 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(0O)-), alkene, alkyne,
30 phenylene, ether (-O-), thioether (-S-), or amine [-N(R*)]-, wherein R® is defined
below. A preferred linkage group is -C(R7Rg)-, wherein R; and Rj are defined above.
Suitable substitutents for an alkylene group and a hydrocarbaryl group are those



NY NS (VM). R-R6in Structural” Formula (VI) are as described for
Structural Fornul a (I) R5 and 5 R6 are the sanme or different. WY1 Jaguagy 2006

coval ent bond or -CHZ-. I n one exanple of a compound represe ?zV -
Structur al ‘ﬁBrO?fﬁ?GdWVI) R5 and R6 ar e, oth a | ower alkyl g?gﬁgj pr e%er ably
met hyl ) or a phenyl group. When R5 and are both a | ower alkyl group or a

phenyl group, then R, and R, are preferably both phenyl or substituted
phenyl and R3 and R4 are preferably both a | ower al kyl 10 group. The
followi ng are norghisPeshbt sebaxAAN Rferefe Wit he tiadsom deédibePh@siaIR, antl R¥ENt | ON:

R, and R2 are both 4 a b henl R andR6are bot h
methyl, and R7 and &g?éérégsgl%ﬂl%ﬂ%fmﬁnafkﬁcfn%& 1){)ty gr enyl, R3 and R4 are

both phenyl, R5 and Reainhatmgrhumisiaskgight céwaedabra@nhpdms cxglis nepEromatic R and

R2 are both 15 ph@aydcarbaﬁ%mm i aelp@atbrafmtoh%mh%%n@m@m%oxaﬁ@felaaﬁgbﬂret hyl,
and R7 and Rg oth

d
ot hyl RS and RETSFERE #W%?%§|Sﬁ5"§9f&5ﬁ96q° b engae B fioh 0! Bl o
are both phenyl , dRButidcafRbnatmnshpreferabliHrorRy taaitbuRE0,ané albpdliec abhlatiglgroupt , i s

-H, and Rs is metfy kmm@ to%eiuﬁ% i %hj%:&efe&mﬁd?ﬂb%mout B%@%hﬁﬁc are both

methyl, R5 and R6 are are
Structural For rrul%%up(lfs)’re(f"’«ﬂﬂﬁya%%iﬁ]a %fﬁ’i‘@he%aa#@' 8r°UR4 ﬁf‘ﬁ@?"élﬁ’t] eﬂ&’ﬂdzf or R3

ang R§4ar e t he samepydrisapiobel ﬂ»ﬂ);tyl E’azcelfwylétffrtwutyﬂ peaﬁydk};%rl,epmm pxeocga,rml,akalnd R3
an are t . v, r " al kyl ene
group, i.e., ma chgrﬁalkﬁ %&H\%ﬁ E)on%iag{r@%ordé a?J e(?)a/t Fg tc%a;i{lﬁd]?rene
groups. opt i onal I )}“?@B?%%‘léﬂ mwpwrg@r(%kvga%algylcﬁg@lp igalsg r%f@fﬁ‘maw OVRE eger
(e.g., between 1 aind’ gboopt 10), preferably between 1 and about 6 and nore

rafer sty Lo 2% L ape.ii sy o i Sty e o
sui tabl e |inkage I@P@bb‘saﬂw}ﬁﬁéf én@b%t@ﬁ%}ﬂ(g@(@)m)h asﬂﬂ@ﬁ@}’l ﬁ?l%éfhéum%

phenyl ene, ettmer dyridyl) pyridiidogivhayl, fyrirolyl, pyhoﬂnpﬁethyll\iﬁﬁablb oxa¥élgll &idn Ra is
defined bel ow. Rty erred linkage group is -C(R7R8)-, wherein R7 and R8

are defined above. Gitabl e substitutents for an al kyl ene group and a
hydr ocar baryl group aaompidesgrogps also include fused polycyelic aromatic ring systems in

which a carbocyclic aromatic ring or heteroaryl ring is fused to one or more other
heteroaryl rings. Examples include benzothienyl, benzofuranyl, indolyl, quinolinyl,
20 benzothiazole, benzooxazole, benzimidazole, quinolinyl, isoquinolinyl and
~ isoindolyl.
. The term “arylene” refers to an aryl group which is connected to the
remainder of the molecule by two other bonds. By way of exarmple, the structure of a
1,4-phenylene group is shown below:

AN

Substituents for an arylene group are as described below for an aryl group.
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

30 ring can be five, siX, seven or eight-membered. Examples include tetrahydrofuranyl,



PCT/ US02/ 21717 which do not substantially interfere with the reagt y@Rgry 2006
described herein. R7 and RB are preferred substituents for an al kyl ené or
hydr ocar by ky@69bds430An al i phatic group is a straight chai ned,pawaschet7or
cyclic non-aromatic hydrocarbon which its conpletely saturated or which
contains one or nore units of 5 unsaturation, Typically, a straight chained
or branched aliphatic group has from1 to about 20 carbon atons, preferably
from1l to about 10, and a cyclic aliphatic group has from3 to about 10
carbon atons, preferiapiiopkeni, Somholibe thiogormpelingl pygraidingl. piperginyl. s
preferably a st raﬂigmdi@pp@jnaqga&qidf%@néhed al kyl group, e,g, nethyl, ethyl,
rs- propyl, iso-propyl - butyl, sec-butyl, tert-butyl ntyl., hexyl,
pentyl or octyl, or a@@qml é’ﬂekﬁlgo’@’r odé‘”%af ’3@8’%‘35@8’%@1& B%Cﬁ atons. A
Cl - C20 straight climiweealkplthioprethytreehnad Ky-(logrualkylh FCE)EBES alkyl, -CELA)-ky |
gr ng ' SI al so g ef @ty &dndn .88 -@-I"-é—m%rha]]@}l]*ﬁ‘ésﬁecg@ﬂ%{h }e%xﬂﬁad‘téuﬁstﬂﬁﬁt%?/ef ncljUde
car bocycliic aromat)] c groups. such as enyl, ayl,..an nt.hrac an
heteroaryl groups’&qfeh? Si“h%’“&&%do]ﬁ‘?’@? a%y ir%%«wr&%%'ﬁgfﬁ,lowqﬁﬂa§)ﬂpggﬁ(<97-
pyrimdy, pyranyl(sulpyingeidbyer,allgy); resgdctivgdy.r azi nyl, thiazole, oxazolyl, and
tetrazole. Aromatic grQupSe @}ﬁ&mkﬁ&bﬁ'ﬁ?ﬂfﬁﬂ?&?&@, ﬁ&ﬁﬁgﬂohﬁﬁ@F&%Eﬁ/cﬁp rgf'oﬂﬁ

ring o fused to

systens in which a car oci/c Ic aromat|c eteroaryl ring i
9‘40

one or more ot herPSNRACEK 8@t gloup (RRRoCYatis apdhciaosrl pigdboss el 4Ry | |
benzof ur anyl , 10 ndabsthntiatiyimafaranyith thRQblignafahddisdaeé cotipnmdowashbiee the
benzi 1 dazol e, QUL 0LLAY L AUk o ALrcd: RLIATLYL o THE, LY "2 1 ene”
refers to an aryl ¢roup I ch IS connec 5 the  Tenal nder 6 he nol ecul e
by two ot her bondsterimps Wit terabilitapin Esclosné cappqiad th ehghceanticasrep#rdiily ene
group i s shown belie thedmheetiehtisleidtcedbymoaithan ¥ RINE0%G IO BobRmaitlassr i bed
bel ow f.or _an ar ylsug rtl%e%t coml\ll%?éda\%ialny&)in?pon% \%{tﬁ)&}fﬁlei s([\ibs!’tljt&%ﬁ )lc’a%p 2Rrar erat | C
carbocyclic rings WhiC -
15 7 suitable substituents include -OH, halogen (-Br, -C], -1 and -F), -OR?, -O-COR?, -
COR?, -CN, -NO,, -COOH, -SOsH, -NH,, -NHR?, -N(R*RP), -COOR?, -CHO, -
CONH,, -CONHR?, -CON(R’R?), -NHCOR?, -NRCOR?, -NHCONH,, -
- NHCONR®H, -NHCON(RR?), -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°)-
20 NHR? -C(=NR%)-N(R°R"), -NH—C(=NH)—NH2, -NH-C(=NH)-NHR?, -NH-C(=NH)-
N(R*RP), -NH-C(=NR®)-NH,, -NH-C(=NR®)-NHR?, -NH-C(=NR°)-N(R°RD), -
NRYH-C(=NH)-NH,, -NRI-C(=NH)-NHR?, -NR-C(=NH)-N(R*R), -NR-C(=NR®)-
NH,, -NR%C(=NR®)-NHR?, -NR%-C(=NR")-N(R*R"), -NHNH,, -NHNHR?, -
NHR®R®, -SO,NH,, -SO;NHR?, -SO,NR°R", -CH=CHR? -CH=CR’R’, -
25 CR°=CRR’-CR°=CHR’, -CR°=CR°R’, -CCR?, -SH, -SOR® (kis 0, 1 or 2) and - -
NH-C(=NH)-NH,. R®-R¢ are each independently an aliphatic, substituted aliphatic,
benzyl, substituted benzyl, aromatic or substituted aromatic group, preferably an
alkyl, benzylic or aryl group. In addition, -NR*R?, taken together, can also form a
substituted or unsubstituted non-aromatic heterocyclic group. A non-aromatic
30 heterocyclic group, benzylic group or aryl group can also have an aliphatic or
substituted aliphatic group as a substituent. A substituted aliphatic group can also
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
35 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



i ncl ude one or nore heteroatons such as nitrogen, oxygen or sulfur in the
ring. The 30 ring can be five, six, seven or eight-nmenbered. Exanpahegy 2006
i ncl ude tetrah drofuranyl, 11 January 2006 WO 03/006430 11 P 17
tetrahyrot W8 ﬁ/ 8% nor phol i no, t hi onor Phol i no, pyrrolidi nyﬁ;&gﬁgééﬁu nyl ,
pi peri di nyl, and thiazolidinyl. The ter A& "1 over al koxy "l ower acyl"

"(l ower al koxy) methyl " and " (lower alkyl)thionethyl" rrean to -0-(I ovver
alkyl), -C(O-(lower alkyl), -CH2-O 5 (lower alkyl) and - CH2- S—(Iovver

al kyl), respecti VE&%GSSIQ@%%ﬁ'fa &H@%‘fﬁdﬁrﬂ bh QUVRE b@ﬂhlfﬁ’ﬁ%‘llonﬁ Rebups WRst i tut ed

| ower acyl" nean -0- s sti tut ower . al bstl tut ed | ower
al kyl), respecti v&feprd 'E%F?é: ithepy P{Pe‘?ﬁ“é’ %)?tﬁaﬂrga’ilcl(“ g%ﬁif |a('3hj o5
non- ar omat i ¢ het epgenyic keids, go Guyp.a salhe Azids pmnmonlalemblog'cdmrfoﬁnambad:qmcbn sltand

heteroaryl) are ttt@%?org%t&thmuapts rtﬂyﬁlo%maﬁém' g&ﬂoxrdnﬂt &lifL o Ao didacidle

ability of the_disclos ounds to enhance 't antl-can er act|V|ty of
taxol and anal ogsSHfigeese: Pl}&%h%ﬁ?fkl%ﬁttheslﬂﬁstngrﬂrg%ﬂl‘! 3p1dsisHERStAsr es with t he
ability of a di sclohsaekutfonieacidimttharessdlfonteacinbtalicaidep-bathdpheny-sulfdaén t he

enhancerent 19 egg i TBlcu 00 ROULCI0M batofeSORPRNRL. Ml bRGe.

substituent conpared n‘i)
suitabl e substit UEM@IF%@SH@bsﬂtmd“ﬁamﬁdélﬁat? Pppposulfatg, bisn|fatgylfitg)bisu f@F&S

- 8_80?61 C-O\IﬁgRa haté\l%nom%%dn phoSPraitd, dihhitdgenphbiphate, rhlétﬁﬂﬂsﬁhate- msRSH

- NHOON(WR) , - KR IR ep e R )Of‘tﬁﬁy%%ﬁﬁ?‘m * O"RE) e : PRS- NHRS,

-C(=NH) -N(R R), qg(z)ﬂm fonppte, 13@3@4}119 cmomﬁpq&ptanc@(ce; mp)olemg FQacpaj_lte) malonate,

- mi g(( ‘mg) ) NHtZ-IRa Ndcﬁﬁtewﬂherbﬂé@ébaca%ﬁﬁar&@}nalé\dt e-1, Dbk et B eﬁ% NHRa

- NRd- O =NH) - N( Ralad)ON ‘%tﬁ"atf( %(:0?‘31 %%@ﬁ yi ﬁ?ﬁﬁé‘,’m o

- NRd- C( =NR") - N( RalRislygxybéuisiapi2, metmmtbmoate HFRER sulfc@@‘&N&ﬂ@ne&S&@NelRa '

- S2NRaRb, - ClrFCl'{ﬁ@ Qf‘a‘t E%Jtiylpro;%@n é@i«ama alBmERaRb, - CCRS,
e

15

-SH, -S&KR (k is each
i ndependent |y an ]Qfdimp“ﬁ’gtni}"@ §@B‘gﬁe’ttﬁﬁ5 {ff%@a@, Bré’ﬁ?’fls‘ﬁf Tf5st it ut ed
benzyl, aromati c wphthelsse-! tsulfodtea nardialae-grsolipnaty nefdelab, and dre like.

Base addition salts include those derived from inorganic bases, such as
ammonium or alkali or alkaline earth metal hydroxides, carbonates, bicarbonates,
20  and the like. Such bases useful in preparing the salts of this invention thus include
” sodium hydroxide, potassium hydroxide, ammonium hydroxide, potassium
carbonate, and the like.
Taxol, also referred to as “Paclitaxel”, is a well-known anti-cancer drug
which acts by inhibiting microtubule formation. Many analogs of taxol are known,
25 including taxotere, the structure of which is shown in Figure 4. Taxotere is also
referred to as *“’'Docetaxol”. The structure of other taxol analogs are shown in ‘e
Figures 5-25. These compounds have the basic taxane skeleton as a common |
structure feature and have also been shown to have the ability to arrest cells in the
G2-M phases due to stabilized microtubules. Thus, it is apparent from Figures 5-25
30 that a wide variety of substituents can decorate the taxane skeleton without
adversely affecting biological activity. It is also apparent that zero, one or both of
the cyclohexane rings of a taxol analog can have a double bond at the indicated
positions. For clarity purposes, the basic taxane skelton is shown below in Structural

Formula (VII):



al kyl, benzylic or aryl group. In addition, -NR Rd, taken together, can al so
forma substituted or unsubstituted non-aronmatic heterocycllc 9N9YBnuaf 2006
non-aronatic 30 heterocyclic group, benzylic group or aryl group can also
have an al ibabisese6 sSubstituted aliphatic group as a substpaTEsi221A7
substituted aliphatic group can also hgsve 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-aromati ¢ heterocyclic group, substituted aryl, or, 35 substituted benzyl
group can have nore than one substituent. Al so in
i nvention are pharnaceuti.cally acceptable salts
herei n. The conpound of the present invention
03/ 006430 PCT/ US02/ 21717 12 possess a sufficiey
basic, or both functional groups, and accgedi
nunber of inorganic bases, gnd inobganic &
Aci ds commonly enpl oyed to
such as hydrochloric acid, m c acild
aci d, phosphoric acid, i s
t ol uenesul foni ¢ aci d, hanesulfonlc»aC|d oxal i ®
aci d, p- bronophenyl -sul fonic ad d, car boni ¢ aci d, succ?nlc acid, citric
acid, benzoic acid, acetic acid® and the |iKke. Exanples of such salts
include the sulfate, pyrosulfate, bisulfate, sulfite, bisulfate, phosphate,
nonohydr ogenphosphat e, di hydrogenphosphate, netaphospha 10 pyrophosphat e,
chloride, bromide, iodide, acetate, propionate, decanoat'e,” capryl ate,

acryl ate, formateDoitdobundy hatedeerceapitichfren theqyrkhoaperingyiofiedhzne skaater at e,
mal onate, sucgi %ﬁﬁsen@éd%rﬁ%@mrﬁﬁaﬁﬁﬁ(ﬁfmfwm 8t @ndefﬁ%o%@ﬁaﬁ the basic taxane
butyne-1|, 4-di oate at e n

e T hensoat o G SReis e 50 ALt e RoaLEon Rur o st s, os
pht hal at e, sul f onadieatekin Bgesii-Ldasit Structuis Fptmarisd (YEEX sud 1X) lelomy Apmopgiennat e,

phenyl but yrat e, caftamﬁsehavé @@6 @med%mmmc{m @MQQW{T@B ‘?ndl&lteys‘?te% hich

tartrate, nethanesul fonate,,. panesu fonate ? | ene-| - onate
napht hal ene- 2- su|%ﬁ‘a{%vawﬁaéwa%nyawﬁwnﬁﬁw -E&FATRIR salts
i ncl ude thosel(ljersubﬁduticrnmmﬂmmmgmmkdetbmwah singplye im @@geraarmmnmdimmrthail kali or

al kali ne earth n%»a} GRODRERarifl SRERORR ISR g |1 ke.
Such bases usef ul Y ggrlng§oﬁe sa?? 'S %nvenfloﬁm% %
. si e It 18 to e undefstood that these and other substitutions on the taxane ske eton

can also be made without losing the ability to enhance and stabilize microtubule
formation. Thus, the term “taxol analog” is defined herein to mean a compound
15 which has the basic taxol skeleton and which promotes disassembly of microtubules.
Typically, the taxol analogs used herein are represented by Structural

Formula (VIIO) or (IX):
R12 O Ria
\Rzo
0 R11 0
/IL w7 o
R N’//l\\\///ﬂ\\‘d®
10 N :



sodi um hydr oxi de, potassi um hydroxi de, anmmoni um hydr oxi de, potassi um
carbonate, and the like. Taxol, also referred to as "Paclitaxel"]1 Isuary 2006
wel | - known anti-cancer drug which acts by inhibiting mcrotubule formtion.
Many anal og¥®93/40%8%¥ are known, 25 including taxotere, the Ei{YUWREHE of
which is shown in Figure 4. Taxotere is Y so referred to as ""Docetaxol ".
The structure of other taxol anal ogs are shown in Figures 5-25. These
conpounds have the basic taxane skel eton as a cormon structure feature and
‘have al so been shown to have the ability to arresRycell@ in the G2-M phases
due to stabilized mcrotubules. Thus, it is appare§t fr |

that a wde variety of substituents can decorate the sKiel eton w t hout
adversely affecting biological activity. It is alg ; ¢ one
or both of the cyclohexane rings of a taxol Zan haye a dojbl e bond
at the indicated positiions. Ror clarjty pUrg he basj c taxape skelton
is shown below in Strugtural ygtornula (VI1): ! v 2006 WO (Q8/ 006430
PCTI US02121717 13 Doupl e bonds have {jbeen onj 6hexane rings
in the taxane skel et g\5 . d by.S VIl)g It is
to be understood Rpat the axane 3Kl et ony Q-Or one
doubl e bond in one or botﬁicycloﬁ?xane rings, ag inﬂigaﬁed i BRF gures 5-25
and Structural Formulas (VIIl) a Q1X) bel ow. A& nunber atons have al so

omtted from Structural Formula (TVA'l) to indicate sites i Red
structural variation commonly occurs anong taxol anal ogsg”For exanple, 10
substitution on the taxane skeleton with sinply an oxygen atom i ndi cates
that hydroxyl, acyl, al koxy or other oxygen-bearing substituent is conmonly
found at the site. It is to be understood that these ag@&)other

substitutions on the tgxang, Eﬂlﬂlg%ugff‘ﬁ’fj?iﬁ@d%%%%ﬁ%ﬁ?’e%?ﬁ%ﬁtmhe

ability to enhance’ an ita Il1ze ' mecr formati on: ,
"t axol ~anal og" i sSubEtHREAhamet BPP r el R 5fund 15 which has the basic

t axol skel eton and whikzhispriowedt alls! grompssmbititytedTower elikpl grbuy, es aryl gippp od | v,
g?e(};;?l1in?;ggZ?y§§%8%$%§#§%¢686228resentéd by Structural Formula (VIII)
Ri; 15 -H, -OH, lower alkyl, substituted lower alkyl, lower alkoxy,
substituted lower alkoxy, -O-C(O)-(lower allcyl), -O-C(O)-(substituted lower alkyl),
10 - -O-CHz-O-(lower alkyl) -S-CH;-O-(lower alkyl).
R,; is -H, -CHj, or, taken together with R4, -CHa-.
Ry, is -H, -OH, lower alkoxy, -O-C(O)-(lower alkyl), substituted lowet
alkoxy, -O-C(O)-(substituted lower alkyl), -O-CH,-O-P(O)(OH);, ~O-CH2-O-(lower
alkyl), -O-CH,-S~(lower alkyl) or, taken together with Ryp, 2 double bond.
15 Ry -H, lower acyl, lower alkyl, substituted 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).
R)¢ is phenyl or substituted phenyl.

I

R;7 is -H, lower acyl, substituted lower acyl, lower alkyl, substituted, lower
20  alkyl, (lower alkoxy)methyl or (lower allyl)thiomethyl.
R g -H, -CH; or, taken together with R;7 and the carbon atoms to which Ry
and Rz are bonded, a five or six membered a non-aromatic heterocyclic ring.
R0 is a lower alkyl group, a substituted lower alkyl group, a phenyl group, a
substituted phenyl group.
25 Ryo1s -H or a halogen. )
Ry; is -H, lower alkyl, substituted lower alkyl, lower acyl or substituted

lower acyl.



14 PCT/US02/ 21717 Rio (A). Ro is a |lower alkyl group, a substltut ed Iower
al kyl group, a phenyl group, a 5 substituted phenyl group, SRI9; 11 NS 206
-OR19. R11 is a | ower al kyl group, a substituted |ower alkyl group, an aryl
group or aweuWwbsbdssated aryl group. R12 is -H -OH, |ower alkgi/pseuhzt’i t ut ed
| ower al kyl, |ower al koxy, substitutedidower al koxy, -OC(O-(lower allyl),
-OC(O-(substituted lower alkyl), 10 OCH2-O (lower alkyl) -S-CH2-O (Il ower
alkyl). R13 is -H -CH3, or, taken together with R14, -CH2-. Riois -H -0OH
I ower al koxy, -O-C(O-(lower alkyl), substituted | ower alkoxy

-0 (O -(substituted ﬂ’mﬁmblaltkwpa legn§ipcorabf b V) aad G a@@ﬁmc}
al kyl), -O CH2- S k&}\ws Ry wenylrxe;zrb@w Saget-bEL( CﬂthE@H?CI@s)ﬂCBJb' e bond.

15 R15 -H, | t.ut | k t hyl,
allothi omet iyl EEYe Ry ﬁwﬁ%ﬁ’ O o LD SRR Y
OC( O - NH(| ower  alRyik phanyl, (GO HOHY-s oS tainyluewstb prapweer zar¢-4dlyyl; B s 5 - pheny |
or substituted p@ﬂﬁdmc@lzﬂ @HJ{LNJnQ}‘iﬁBIﬁPIQ'ms%{é@ﬁ& Ik Ut ?E’nd }QWetEke%CW | ower

al kyl , substituted, |ower 0 alkyl, (1 ower al koxy)net hy or (I ower
al | cyI ) t hi onet hyIOgeﬁlebareH 2TH3 or, taken together with RL7 and the carbon
atons to which R17 aRg,iRiH -&TIESGHBdEd:HZGO-ﬂ’i(OEOH):z; Rii xis GERGEE,ed a

non-aromati c heterocy o f%l QL Fia 19 g{.ép syibstituted
| ower al kyl group, Rhg I))/IF R Ubst 25 Lpreo.co 25 R0 is -H

stitute rou
or a hal ogen. R21 |s HIST% ﬂlSaFrk%ﬂ“ @égéftlﬁt}é»tgélo Gﬁg‘/ (gﬁ &11 bt Ohcyl or
substi t ut ed mom@Hﬁ)QWHs,la(OJamam(m@p@om QB(KDM&O-G%OT—CE@OH@QH;}QL? 15

Frelerstly, (e Yangablopc SCLpl ol s O Linen (L e der ned

A taxol analog can also be Bonded to or be pendent oma pharmaceutlcally
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

15  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
analog when the activity of taxol or the taxol analog is greater when administered in
combination with the compound than when administered alone. The degree of the

20  increase in activity depends upon the amount of compound administered. The
compounds of the present invention can therefore be used in combination with taxol
or taxol analogs to treat subjects with cancers. Examples include colon cancer,
pancreatic cancer, melanoma, renal cancer, sarcoma, breast cancer, ovarian cancer,
lung cancer. stomach cancer, bladder cancer and cervical cancer.

25 A “subject” is a mammal, preferablly a human, but can also be an animal in
need of veterinary treatment, e.g., companion animals (e.g., dogs, cats, and the like),
farm animals (e.g., cows, sheep‘, pigs, horses, and the like) and laboratory animals
(e.g., rats, mice, guinea pigs, and the like).

In order to achieve an enhancement of the anti-cancer activity of taxol and

30  taxol analogs, an effective amount of a compound of the present invention and an
effective amount of taxol or analog of taxol are administered to the subject. With
respect to taxol or an analog of taxol, an “effective amount” is a quantity in which
anti-cancer effects are normally achieved. With respect to a compound of the present
invention, an “effective amount” is the quantity in which a greater anti-cancer effect

35  isachieved 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 co-administered to the subject as part of the same



(CH2)3CH3, -O-CH(CH3)3, -NH CH(CH3)3, -CH=C( CHS)2 or par a-chl orophenyl; R11
i s phenyl, (CH3)2CHCH2-, -2-furanyl, cyclopropyl orpara-toluyl; Rl]Zmuary2BlO6
5 OH, CH3CO- or CH2) 2- N-mor phol i no; R13 is nethyl, or, R13 aken
t oget her, aWQOW%4° R14 is -H -CH2SCH3 or CI—IZ-OP(O)(O—I)ZPQ%?@%& W
R16 is phenyl R17 -H, or, R' and R)a, tgkentogether, are -0-CO- O ngls
-H; R20is-Hor -F, and R21 is -H, -C(O-CHBr-(CH2)i 3-CH3 or -C(O)- 10
(CH2)i4-CH3; -C(O-CH2-CH(OH)-COOH, -C(O -CH2-0O C(O) - CH2CH( NH2) - CONH2,

-0 -C2-0O - CHZCE%%?—]& ?ral ccgﬁ sﬁgn%q)ltel%@\glfas b A% ha leﬁ’[gzapan al.so be

bonded to or be pen om a phar.nmeceut | Acce ta ynmer, such as
a pol yacryl ani de. CapROsERBSY e wmamfféqe ﬁia?epéi’?tetﬂh?"s'nacﬁliﬁ}ﬁél ‘i°§1P§ﬁ899|‘13 M8 Fi gure
26. The term "taxaim@nadi 60the paSerit inviestidhsand tatxer@lrmxol mldggzlaﬁl bekdnsnisthred

polymers. The di sgi ﬁ%‘%f)&sg}é”@roei@ﬁ?eré{tﬁmgé‘g c?erd%haqft arfbﬂ%g erfeBiFGhe ACLI VI LY

of taxol and taxol ana ances t I “cancer act|V|ty of
taxol or a tax®dl . cm@w\m@we@he activity of taxol or the taxol analog is
greater when admi ni st erRtnidint aaid@atmt@rta&@lﬁﬁ Phdisinisteadt tohign

adm ni stered al one e re e in activity de ends upon
the amount of con%’gifﬁgwglgfr#?ﬁ sYe t&%é’p °H sev ﬂﬁ'ﬁb%ﬁgyeﬁﬁﬁ Of pEdfionEBR O qrhventlon
can therefore be dswdteristios ofithiersabieensugh ahgenerz ealtb,ragmmlbowafle@tartdo treat
subjects W th cang@fsce EXEIR %wﬂmé gemnqrae &e%?geegeven@%ﬁ&%%fea&&ncer

mel anonma, ren C rco Cancer ovar|l ca

Tonoer ™ oot SR Eeas iRt pefiiep defrn s Formateth dmae depmadtine ke c(
is a mammal , pref sdatiey fatdrunBffctivedosegas far texol lbed ano]&malnglarelwclllumahanﬂ
veterinary ireat Moot ﬁ&fpm@ew&o@m e Eetgda’y 835y g B0

i ke), f d \
|$b§3 at or§Ir ;nn?% Y, Ieréf%@a%iyl?e&v%en ah?‘eé ‘?‘H‘eé’eb %V;asn%;hautéﬁ%maefm e ﬂ%grder
to achi eve an enhBffetneathowtfs d)ﬂtecom‘pbund:efnhepremtmveﬂtyonmjpntaﬂxmdngalbdtweaﬂ t axol
anal ogs, an e{4 eC&HfoMﬁﬁ p& da aﬁ@ﬁ%‘ﬁ%’f@%ﬁ{ns&ﬂ? St e?&g&%&%@w@&&’ an

effective anount of tax or ana rea to the
subject. Wth rekﬂp‘éé/f“r‘?opﬁré]%?n%? 03?15 Eﬁ’é‘ﬁ&ﬁnof taxol an "effective anount"
is a quantity in whi chhealEsbiosaiadmgfouﬁisfaes:ztc‘ﬁmﬁmmeﬂQiymay bx)itaalehblﬁvadcluaﬁﬁg h

respect to & compaundgle by Bl GRS, sl R B RR 6 bighipte amount 1 s

the quantity in nti-c hi'eved when the
conpound is co- ad‘%ﬁ”ﬁ?@‘?aéltoéd Pogentgral 99(6‘!“58?“0&1 e sastudgnigr egmple, systemic

20  administration, such as by intramuscular, intravenous, subcutaneous, or

intraperitoneal injection. The compounds can also be administered orally (e.g.,
dietary), topically, by inhalation (e.g., intrabronchial, intranasal, oral inhalation or
intranasal drops),' or rectally, depending on the type of cancer to be treated. Oral or
parenteral administration are preferred modes of administration. Suitable routes of

25  administration of taxol and taxol analogs are well known in the art and include by
parenteral administration, as described above for the compounds of the present
invention. Suitable routes of administration for taxol and analogs thereof are well
known and include inter alia parenteral and oral administration.

The disclosed compounds can be administered to the subject in conjunction

30 with an acceptable pharmaceutical carrier as part of a pharmaceutical composition
for treatment of cancer. Formulation of the compound to be administered will vary
according to the route of administration selected (e.g., solution, emulsion, capsule).
Suitable pharmaceutical carriers may contain inert ingredients which do not interact
with the compound. Standard pharmaceutical formulation techniques can be

35 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



conpared with when taxol or the taxol analog is adm ni ster ed al one. The
conpound and taxol (or taxol analog) can be co-adm nistered to tihRngith2006
as part of the same 11 January 2006 WO 03/006430 PCT/US02/21717 16

phar maceut iwelos@oesposi tion or, alternatively, as separate phP€HHSERIITal
conpositions. Wen adm ni ster ed as sepatate pharnmaceutical conpositions, the
conpound or the present invention and taxol (or taxol anal og) can be

adm ni stered sinultaneously or at different tines, provided that the
enhancing effect of the 5 conmpound is retained The anmpupt o nd and
taxol (or taxed aAeIlinggmEnEapey 0% mednl tepmyl alcphel), Phosagﬁeﬁ?a Al the type
and severity of tsb]l&lestﬂesmmon,cmgeﬂsumatam thalikd eMethbde facerenpsatatiecs of t he
Subj ect, such a5 SERRLALnaRh bl AR ES tard AR LAy LOREERNAAN. O

drugs. It will als epend o er| ty cancer

The skilled arti saerﬁ i et gb QBPEOHQS”%%%&% 31@0519 rfkfﬁlwpé\tgenéiaé eyl Ebe%i@ndl ng
on these and 5t Isehs, f1888)FusablEfdrealatives Adpaagiesd taol dnalogh aRetitiaxeh mal og
are wel | knovvnrmg typl caIIy range from between about 1- ng/m2 per day and
about 1000 ng/ per preferably between about 10 ng/ m® per day and
about 500 rug/m -12 p'é"he ée«;flosedr_cpmeew earghruepazedofccqidios fpoamddodeseriped gt esent

i nventi on t ypi Ca'Emeb@QQQZQﬁ& m@@&cbﬁilﬁ@@uﬁetﬂodﬂémﬁem&h&@ypeaaﬂé@isout 10

o e/ . " The' ar SRy dOHh ABHIBTTh & S TAHNIS Ly U By AV NGPRARES oute,
i ncl udi ng, for é’xwmblal Applidatign No. ¢H}EA185fled hidp hL00h SThe entimtitachisgnof by
parenteral adm qﬁl§%‘;¥g’fcbm arfﬁg&ggﬁ[eglhe@gmy%%}éh@gl on can include, for

exanpl e, syst em c 2 mnistration tranuscul ar, _i.ntravenous,
subcut aneous, i nt ﬁgeeﬁeﬁ%waerthndf ileftfaé%s‘bhﬁﬁe%@emmwgplé%mq ° B

admi ni stered or alnhfwd@etcgbq limting fraany)wayt opi cal |y, by inhalation (e.g.,

i ntrabronchial, intranasal, oral-inhalation or -intranasal drops), or

rectal ly, depend1 ng on the type of cancer _tao be treated. Oral or parenteral
admini stratidn are preferred nodes oA HF KA TONn. Suitabl e routes of 25
adm ni stration of taxol and taxol analogs are well known in the art and

i nclude by parenteral admnistration, a ﬁg:ﬁé:ﬁi bed above for the conpounds
of the present invention. Suitable routes adm ni sgration for taxol and

anal ogs thereof are | known ang NpRhyde inter all pequgnt eral and -oral
e . N |
l//

adm ni stration. OH
_ = [ )
| N

- o NaOH h R
o 20
7 Preparation of Thiobenzoic acid N-methylhvdrazide: Thiobenzoic acid N-
methylhydrazide were prepared in 88% yield by slight modification of the prior art
(Acta Chem. Scand. 1961, 1087-1096); "H NMR (CDC1) § 3.3 (s, 3H), 6.0 (s, 2H),
7.3-7.4 (m, 5H); ESMS calcd (CgHoN,S): 166.1; found: 167.1 (M+H)",
25

Example 2

‘Preparation of Thiobenzoic acid N-methylhydrazide: Bromobenzene (1.6g, 10

mmol) was added into 25 ml anhydrous THF solution containing magnesium

30  powder (0.3g, 12.5 mmol), and refluxed for 2 hr. After it was cooled, the clear
reaction solution was added into carbon disulfide (I ml, 16.8 mmol) at 0 °C, and
stirred for 30 min at rt. The resulting mixture was then added into methylhydrazine
(1.6 ml, 30mmo]) at 0 °C, and stirred for another 2 hours. To this solution was added
water (15 ml) and extracted with EtOAc (30 ml x 3). The organic solution was



The di scl osed conmpounds can be adm nistered to the subject in conjunction

30 with an acceptabl e pharmaceutical carrier as part of a pharna@pmﬁmgy2006
conposition for treatment of cancer. Fornulation of the conpound t

adm ni st er e W¥0434ry  according to the route of adm nist rat?%u%izé@ﬂed
(e.g., solution, enulsion, capsule). Suitt abl e pharmaceutical carriers may
contain i nert ingredients which do not interact wth the conpound. Standard
pharmaceutical fornulation techniques can be 35 enpl oyed, such as those
descri bed in Rem u a] : | i shi ng Conpany,
Easton, PA. Suita Cé)mi%%d Hrﬁ?j %{Ol&% a%m% E%Fe% o Mﬁ&{(%el 3'19 Madmi ni strati on
i ncl ude, for exan@ir@lat@gféph}i (éhlmit &B - bh?@ﬂ(ﬂceﬁg‘i@céﬁa@aﬂ)it%@"e Brieheardioadidit i ¢ 11

January 2006 V\OtQBﬁiQagﬂ BRirddd (0509, 2&21%1&7489@ ImeMRaEDOg rﬁ%Sscirzt(giusrmrlfgo about

g i ner ety oA M AT S A

Ri nger' s-1| act ate ons (such
as in a coating of hard gelatin or cyclodextrasn) are known in the art

(Baker, et at, "Controlled Rel ease of Bi gl,@ g,?pea:i Active Agents", John WI ey
and 5 Sons, 1986) Suitable formul ations for taxol and taxol anal ogs are well

known in the art. The dis s.can be prepared accordipg t

met hods descri bed |n ng‘Fg??ﬁD%gwga o adt ng t¥efethods $i bed
in the co-pendi ngH%S ‘Rn-gw sion %’12 plication entitled SYNTHESPS OF JAXOL
ENHANCERS U S, 10 B ovi sional ASERT'Eati on No. 60/%94,318, filed Juby" :mH

2001. The entire teachings of gdiorTapplicati oh” are |2ncor por ated Herein
reference. The present invention is illustrated by the foll ow ng exanpl es
which are not intended to be limting in any way. 15 EXEMPLIFI CATION S 20
Exanmpl e 1 RINHNH2 Preparation of Thi obenzoic acid N-nethyl hydrazi de:

Thi obenzoi ¢ aci d PepaiEida\ifhysdbazdtiiayibendofcieat W andtiny 1B iHee DA Y. 58] 21ght
modi fication of tlggtiﬁ 2% &81 01(1% onqa%rpoluggt?%(?Z 51d91§u15th0§393%z2019 :?c% (3 6£| NMVR
(CDC13) S 3.3 (s 1
20 mol), methylhydrazme (1:2'ml, 23 mmol) and DMAP (30 mg, cat. ) in CH,Cl,
(60 ml) cooled in an ice bath. The reaction m1xture was stirred overnight at room
15  temperature. The slurry was cooled at —20°C for 1 h and filtered. The CH,Cl,
solution was evaporated and the residue was dried in vacuum. The resulting crude

product was dissolved in toluene (50 ml). To this solution was added Lawesson’s
reagent (5.8 g, 14 mmol). The mixture was refluxed for 40 min, cooled to room
temperature, and directly subjected to silica gel column chromatography (eluent: 25

20 % to 35 % ethyl acetate in hexanes) to give the 2,5-dimethoxythiobenzoic acid N-
methylhydrazide (3.7 g, vield: 82%) as off-white solid. "H NMR (300MHz, CDCl,):
5 6.88-6.80(m, 3H), 5.46 (s, 2H), 3.84(s, 3H), 3.82 (s, 3H), 3.28(s, 3H).

Example 4 )
S RsR2  DCC,DMF § H RsRey 3
R/U\N’NHZ + HOWOH R/”\N,N\H)QH/N\NJ\R
: O O Method A Ry 0O O Ry

Preparation of N-Malonvl-bisIN’ -methyl-N’ (thiobenzoyhydrazide]: To a stired
solution of thiobenzoic acid N-methylhydrazide (0.166 g, 10 mmol), HOBtH,0
30 (0.15 g, 11 mmol) and malonic acid (0.052 g, 5 mmol) in DMF (2 mL) was added
DCC (0.22 g, 10.7 mmol) at 0 °C. The resultant suspension was stirred at 0 °C for 1
~ h and at room temperature for 3 h. Precipitated material was filtered off and washed




7.3-7.4 (m 5H); ESMS cal cd (CPHION2S): 166.1; found: 167.1 (MtH)+. 25
Exanpl e 2 Preparation of Thi obenzoic acid N nethyl hydrazi de: Broq?l}%ﬂlzd Ne06
(1.6g9, 10 mmol) was added into 25 m anhydrous THE sol uti on contai ni né’
magnesi um 30opseEse (0. 3g, 12.5 mmol ), and refluxed for 2 hrechis@nriity was
cooled, the clear reaction solution wa® added into carbon disulfide (1 nm,
16.8 mmol) at 0 C, and stirred for 30 mn at it. The resulting m xture was
t hen added into methyl hydrazine (1.6 m, 30mmol) at 0 C, and stirred for
another 2 hours. To this solution was added water (15 m) and extracted

with Et QAc (30 miwith FPActha 1§mganiembiordifilats aphyashingparas araghedpoeessively
03/ 006430 PCT/ USQahai,0l3 <18 ALY @%ﬁﬂicraaidng ing) rﬂzm @y mm@md qaHCey pcect ed

t | | | h t tate :
hoxanes) -t o gi ve THan SRR mid) ARMbelraRl biox NeS0p b Yo Bt BERORL i e o
48 9% . ' HNMR ( CDGady r@ugedypressuredpifond g Cf%é tﬂsﬁ 8lgw 4oljdywhihiyas ESMB
ﬁal cd (ngN%[S)?VXSQ&(@: ith @Q@OA}SG@ 14g %@;&ﬂ)&é% d§cthas b@t@ged &%‘%nc'gfﬂ
2, 5- Di et hoxyt hi 8?)@&& ‘%deécFrf %\Q’ﬁ—é{? rlei[z‘iblY?e ﬁﬁéb%gg 'Bfém‘ml) was

added hi one por tHnB.4 G, 2 dllut T Gﬁ\(rm,f102{)59 fi-teSHox yBeppoj ESMBicaled 3. 6g, 20

mol ), nethyllrydrazih 0.1- ATAYo)y MIQJDI\/AP(% ng, cat. ) in CH2Cl2
(60 m) cool ed | @én |cei1Sb {? T enreactlon xture was stirred overnight at

room 15 tenperature. The slurry was cooled at -20C for | h and filtered. The
CH2A 2 sol utlioon PyepsraciviapfiN 42-ddktintealbing-bissi athyiWbls-[@rS-ed i n vacuum The

resulting crude ORCt 1 WBSH» .in toluene (50 mM). To this solution
was added Lavvessd W . }e&ﬁ 4 mmol). The m xture was refluxed for

40 mn, cooled to room - ‘ -
’ O S H S O
N'NhN\N _
I o o |
0O ‘ 0

15 DCC (4 g, 19 mmol) was added to a solution of 2,5-dimethoxythiobenzoic acid N-
methylhydrazide (3.7 g, 16.4 mmol) and 2-methylmalonic acid (2 g, 17 mmol) in DMF
(20 ml) with stirring at 0°C. The reaction mixture was stirred for 1h at room temperature.
The slurry was cooled at —20°C for 1 h and filtered. The filtrate was diluted with EtOAc
(300 ml), washed with water (50 ml x 3), dried with Na;SO4. The EtOAc solution was

20  concentrated to minimum volume, and subjected to silica gel column chromatography
(eluent: 1:4 to 2:1, ethyl acetate: hexanes) to give the title compound (3.5 g, 80 %) as
yellow powder. 'H NMR (CDCl3) 8 10.12-9.14 (2H), 7.12-6.81 (m, 6H), 4.01-3.78(m,
6H), 3.75-3.22(m, 6H), 2.82-2.62(m, 1H), 1.12-0.11(m,3H); ESMS cacld
(C24H30N40657):534.16; found: 535.1 (M-+H).

25 Example 5

Rs Rp
S CIWCI S e R S
H RsRa y
O - ~
R/U\II\!'NHZ 0 RJ\I’Q N\H)QH/N ‘?'/LLR

Preparation of N-Malonyl-bis[N’-methy]l-N’-(thiobenzoylhydrazide]: To a solution of
30 thiobenzoic acid N-methylhydrazine (10 g) stirred at 0 C were added subsequently




tenperature, and directly subjected to silica gel coI um chromat ogr aphy
(eluent: 25 20 %to 35 %ethyl acetate in hexanes) to give the 1] January 2006
2, 5- di met hoxyt hi obenzoi c acid N- nethyl hydrazi de (3 7 9, yield: 829

of f-whi t e sb‘?"?%ﬁ /00§430NVR (300MHz, CDC13):. S 6.88-6.80(m 3H), P‘%”H%Oﬁw”m)
3.84(s, 3H), 3.82 (s, 3H), 3.28(s, 3H. @xarrple 425 RRR2 HR3 R2 H S 5~4HO
DCC, DMFSNN COH~ , k 1f 2 NH2 +'RNRR . RO Owthod ARI0O O RL Preparation
of N- Mal onyl - bi s[ N - et hyl - N - (t hi obenzoyl) hydrazidel: To a stirred solution
of thiobenzoic aC| d azi d \VH2 15

g, 11 nmmol) and maFtth Iém}fceéi I%{)g{ ﬁOAygdln‘ﬁlgflg 31&[%1})'—%6 rrﬁ_lg)%on letugcQwé.Q
(0.22 g, 10.7 rmuitjrediord Ominywashedwithvegter (35438 pednsiirdnd cwagsosltuna pdfteandg C for

| h and at rooméoﬁéé?x%ﬁﬂuﬂ’n&ﬁcgﬁon% gﬁﬁkéﬁohﬂoﬁﬂm%%l@ﬁd @thivage (G5 ntIgee of f

and weshe 11 Segee 00 0 BHLC T Y ISR A bttt b

15 m). Conbi ned
X 20 nl), S%dtrqbtalmdudEé@mphL@ H20 (20 nl), Saturated NaHCO3 (20 nl) and
brine (20 nmL). After being dried over Na2SO4, the solvent was renoved under
reduced pressure to afford the crude product as a yellow solid, which was 5
washed with warm EtOQAc. 0.16 g (yield 80% of pure product was obtained as a

Example 6
Rs R
PhO OPh
S S Ra R S
H ™32 H
. o © N N. A\
R Method B Rt O O Ry

10

Preparation of N-Malonyl-bis[N’-methyl-N’-(thiobenzoyl)hydrazide]: A stirred solution
of thiobenzoic acid N-methylhydrazide (1.66 g, 10 mmol) and diphenyl malonate (1.30 g,
~5.08 mmol) in dry THF (100 mL) was heated to reflux for 72 h. Volatile components
15  were then removed under reduced pressure. The crude product was purified by column

chromatography on silica gel using a mixture of hexane and EtOAc as eluant (gradient
from 4:1 v/v to 1: 1 v/v). 1.07 g (51% yield) of pure product N-malonyl-bis[IN’-methyl-
N’-(thiobenzoyl)hydrazide] was obtained as a yellow powder. Physical property was
_identical to that obtained in Example 5.
20

Example 7

T NH, DCC,DMF
Cry q

HO

1) TFA

2) DCC, DMF @r” MN jf@
/o(:\()kw,NHz
0

1



yel | ow powder. Rf 0.3 (Hexane/EtQAc 1:1 v/v); 'HNIVR(CDC13) S3.1- 3.8 (m

6H), 3.4 (s, 211), 7.1 - 7.45 (m 10 H), 9.5 -10.5 (m 1 H ppm

(C, 9H2ON402S2): 400.1; found: 399.1 (MH+. 10 Preparation 1?%218%0@
of N- (2- Met Ryd oBbssaxd - bi STN -net hyl -N -1 (2, 5- PCT/US02/21717

di met hoxy) t hi obenzoyl | hvdrazi del : 15 DCG (4 g, 19 mmol) was added to a
solution of 2,5-dinetboxythiobenzoic acid N nethyl hydrazide (3.7 g, 16.4
mmol ) and 2-nmethylnmalonic acid (2 g, 17 nmmol) in DVMF-(20 ml) with stirring
at 0C. The reaction m xture was stirred for Ih at roomtenperature. The
slurry was cooled at -20C for 1 h and filtered. The filtrate was dil uted
with EtOAc (300 m), washed with water (50 m x 3), dried with Na2SO4. The

Et CA | 20 ed

Si 11 6a gel ool um: chrdaaragr Himryie R PabsHoh St b
hexanes) to gi vempheatei(t. Dmlcémpooﬂmd{QBthCgco B, #R rarsol) yeatl DS (ddz6.5 rpINVR
(CDG 3) 5 10. 32- %éﬂF%?'ﬁ')L whs Y& B €3 I@Liﬁdthén Qoo f hé;}atur@h‘)rah

3.75-3.22(m BH) .
(C24HBO\I4E)g]SZ) SEI&CIPGate‘F %W&al ‘S@gqlffl%rﬂ]ﬁf%ﬁg “Q‘Sh%é’é} *Qlie"r | epmbiped H 3

RZ HIS AA Al N, 2 Al wdshb@d iR ﬂsﬂd&x&&sﬂel%ﬁbﬂi@t@ ar0ail), 5% citric acid (20

N Ml onyl -bi SIN gty ﬁb‘hﬂgﬁgﬂg\lﬁﬁg@?ﬁﬁwﬂ(ﬁﬁi } 88dtriod Q2P PIAHc] B0 Dfrica%O

t hi obenzoi c aci d stir

subsequently 11 9%HNS? 42@’860 VWB"G@FW& prdsergduessipressurs fo siford testudsl ani ne
(8.5 nL) andioal pogictds £ kol whizh (@s Gashet with FD. I0eRIGE (yizid St dfpereasiucsi-r r ed

for 10 mn, was hﬁfgth\w-ﬁh—tﬁl}@geﬁgoﬁ-%§<§921£'3‘0)arbogyl -S&UQXQH 163 ggﬁtylrgst%ylv];%b%anq&das a
yellow powder. '"H NMR (CDCl;) 6 1.6-1.7 (ds, 9H), 3.1-4.1 (m, 5 H), 7.3-7.7 (m, 5H),
9.7-10.3 (ds, 1H)ppm; ESMS caled (Ci5H20N203S): 308; found: 307 (M-H)".

A solution of N’-methyl-N’-thiobenzoyl-hydrazinocarbonyl)-acetic acid zerz-

15  butyl ester (0.19g, 0.6 mmol) and TFA (0.12 mL, 1.6 mmol) in dry DCM (10 mL) was
stirred at 10 °C ~ 15 °C for 12 h (reaction was monitored by TLC). Volatile components
were removed under reduced pressure (bath temperature below 5 °C). After being dried
in vacuo, DMF (3 mlL) was added followed by the addition of DCC (0.13 g, 0.6 mmol),
HOBtH,0 (93 mg, 0.7 mmol) and thio-2,5-dimethoxybenzoic acid N-methylhydrazide

20 (0.13 g, 0.57 mmol). The resultant solution was stirred at 0 °C for half an hour and then
at room temperature for 3h. Precipitated material was filtered off and washed with
EtOAc (3 x 10 mL). Combined filtrate and washings was washed successively with H,0
(2 x 10 mL), 5% citric acid (10 mL), H,0 (10 mL), Saturated NaHCOQ; (20 mL) and
brine (20 mL). After being dried over Na,SO4, the solvent was removed under reduced

25  pressure to afford the crude product as an oil, which was purified by SGC (4:1
hexane/EA to 2:1 EtOAc/Hexane). 0.14 g (yield 53%) of pure product was obtained as a
yellow powder. "H NMR (CDCls) & 3.1-3.9 (m, 18H), 6.7-7.4 (m, 9H)ppm; ESMS caled
(CHy N404S2 ) 460.1; found: 461.1 (M+H)



concentrated. Purification by recrystalllzatlon fron1nethy|ene dlchlorlde
(35 mL) gave the product as light yellow crystals (9.0 g, 75% whighaWe006
identical to the product 5 obtained in Exanple 6. Exanple 6 R3 R2 S PhOOPh
S R3 R2 S 19093Q06430| |  RNNHZ O O RJ~N, N(ZN N LR RL Met hod B RCHUP2R717
Preparati on of N-Mal onyl - bi sf N - net hLl - (thi obenzovl ) hydrazidel: A stirred -
solution of tbiobenzoic acid N-nethylhydra2|de (1.66 g, 10 ninol) and

di phenyl mal onate (1.30 g, 5.08 mmol) in dry THE (100 nL) was heated to
reflux for 72 h. Volatile conmponents 15 me e tﬁeﬁnrennved under reduced
pressure. The crude product was purlfle chronatography on silica

gel using a m xture of hexane Et CAc as el uant ( eBt fron14 1 vivto
1: 1 v/v)..1.07 g (51%yi el r|5)ureEt‘Broduc,QEt M - et hyl -

- (t hi obenzoyl ) hydrazi de] (w obtarﬁéa*EE_ETiT' pp ér N Phys) cal
property was identical to tha obtai n&¥sHExa 5. 20 le 7 NH2

DCC, DF OO un n1l1l) TFA 2) DCCC D\ SO0 0 H~ 1SSllJaUary 2006 WO
03/ 006430 PCT/ US02/ 21717

1. anhydride Ra.__8 - ' SRy
HCIO4 \T; o 0 §r
e Y y N\ . /u\/u\ /N x
: N N
2. Nag$; HC! j H H Lﬁ/

5  Preparation of N- N-malonyl-bis[N’-phenyl-N’-(thiobenzoyl)hydrazide]

Doy 9™
SHARRE

A mixture of phenylhydrazine (30 mL) and ethyl malonate ( in xylene (150 mL) was

10  heated to reflux overnight. The reaction was cooled to room temperature. The
precipitates were collected via filtration and washed with ethanol to give N-malonyl-
bis(N’-phenylliydrazide) as a white solid (14 g). The hydrazide (3.4 g) was suspended in
benzoic anhydride (50 g) with warming. To it was added dropwise perchloric acid (57%
in water, 3 mL). The reaction mixture tuned to clear solution initially and then quickly

15 solidified. After standing at room temperature for 1 h, ether (50 mL) was added. The
resulting slurry was filtered and washed with ether (2 x 00 mL) to give the perchlorate
salts as a white solid (5.7 g). The salts were taken into acetone and added as a slurry over
5 min to NapS (0.6 M in water, 90 mL) stirred at room température. Afier 30 min, the
reaction was acidified with HCI(c) to afford a yellow slurry. The solid was collected via

20  filtration and washed with water (20 mL) and ether (2x25 mL) to give N-malonyl-bis[N’-
phenyl-N’-(thiobenzoyl)hydrazide] as an off-white solid (3.6 g). "H NMR (CDCl;): § 7.2
(m, 20H); 3.5 (br s, 2H). MS calcd for C20H24N402S2: 524.13: Found: 525.1 (M+H).



21 A slurry ofthiobenzoic acid N nethyl hydrazide (1.0 g, 6 rrrml)
nono-tert-butyl malonate (1.0 nL, 6 nmmol), HOBt.H20 (0.98 g, 7. é’}y
DCC (1.34 g, 6.5 mol) 5 in DW (5 nm) was stirred at 0 C for 3 h an %1
at room t erpyereatonsof or 3h. Precipitated material was filteredTalHzzant
washed with EtOAc (3 x 20 nlL). Conbined23filtrate and washi ngs was washed
successively with H20 (2 x 20 nmL), 5%citric acid (20 nL), H20 (20 nl),
Sat urated NaHCO3 (20 mi) and brine (20 nL). After being dried over Na2SO4,
t he sol vent was renoved under reduced pressure to afford the crude 10
product as a solid, which was washed withI&®9le%. 94 g (yield 51 % of pure
product N - Methyl-N -thiobenzoyl - hydrazi nocarbonyl)-acetic acid tert-butyl
ester was obt ai nedsas rye) | ow powder . ASDCL3) 5 1.6 1 7 9HE,
3.1-4.1 (m 5 H), K? é/Q’KJPSI;& N{éﬂ)@'@ 1H) ppm E@I\/ﬁ\,cal(ﬁg’
( C15H20N203S) : 3@8 'T‘ou d: BO7N(MR) *. A sol ution m)%r R
of N - net hyl - N -t hi obénz@yl CPnydRam nocar bonyl ) -aceti c aci d teRt- A5 Qut )Fh
_ester (0.199g, 0.6 nmmol) and TFA (0.12 nL, 1.6 nmol) in dry DCM (10 nlL) was
stirred at 10 C- 15 C for 12 h (reaction was nonitored by TLC). Volatile
conponents were renoved under reduced pressure (bath tenperature bel ow 5
C). After being Hidbgdtiod @fm@almlmm-ﬁﬁmm yasnyhtidesidehdconedirdydd he

addition of DCC (0.13

t hi o- 2, 5-di net hoiybenggflcszu S@% %TEFNT%OHJT% pﬁ g}fg?llg Q%mg%‘%%ﬂ)&b?&qzxdo])

The resultant sofi$firem O\ﬁésmstﬂl),rM@QIHéﬂ ﬂu)@lﬂ mphhwlmhoaphm@p mel0-6hammolyin r oom
t enperature for &@T@@@hﬂ)mm@demts&hh&{om@mlM@E&quﬁﬁwm ﬁmﬁlsewth

Et OAc (3 x 1 Shl n cessi

v th o (218 é’%w)?qpb e obbiE s Rise TR BertTgee) 12 %ﬁﬁf&%ﬂ%
(20 m.) and bri ﬁeV(Jl_mlemg)npomritathemdngrqxﬁnctembsweﬁed\lazm (34 Fex ol KtéXtc) Was
Qﬁme@a gngﬁii ][IGQH&Q?S %gﬁﬁﬁ%ﬁélﬁ)eot{tﬁb tﬁfefc@{n oﬁﬂlﬁas%{gﬂ }Pﬁﬂﬁgﬁﬁg(ﬁﬁ 813139,'5(m,
(yield 53% of pgﬁét} F %ﬁéﬁp%?gpﬁ/‘gﬁ 448y %%\B {85%8’?‘? 55%@%@ ( CDC13)
53.1-3.9 (m 18H), 6.7-7.4 (m 9H)ppm ESMs calcd (C21 H24N404S2): 460. 1,
found: 461.1 §M+H)+ 11 January 2006 WD 03/006430 PCT/ U802/ 21717 22 Exar’rpl e
8 0I~0C~I1 EtO~ Okt

Example 10

( j | O O | Lawessen's Reagent
N'QMHNT : PhH, reflux, 1h
S S

20 A stirred mixture of N-malonyl-bis[N’-phenyl-N’-(thioacetyl)hydrazide) starting
material (0.1 g, 0.25 mmol) and Lawesson’s reagent (0.15 g, 0.37 mmol) in dry benzene
(20 mL) was heated to reflux for 1 h. After being cooled to room temperature, the
mixture was filtered through a layer of silica gel, washed with THF (2 x 15 mL). The
filtrate and washings were combined and concentrated under reduced pressure. Flush

25  column chromatography on silica gel (hexane to 4:1 hexane/EtOAc to 2:1
hexane/EtOAc) afforded N-bisthiomalonyl-bis[N’-phenyl-N’-(thioacetyl)hydrazide as a
clear syrup (16 mg, 15%). '"H NMR (CDCl3) & 3.80-3.95 (m, 8H), 7.02-7.30 9m, 10 H).
ESMS caled (C1oHoNsSy): 432.06; found: 433.0 (M-+H)".



1. anhydride HCI04 HOOH NNNNR 00 IV ~~ 2. NaZS HCI (, \ JHH
R Rl 5 Preparation of N 11 January 2006
N- mal onyl - bi s(N -phenyl -N -(tlriobenzoyl)hydrazidel A m xture

phenyl hydr a¥h&/ "%63 i) and ethyl nal onate (in xylene (150 rrL'fCW§02’zﬂ@17
heated to reflux overnight. The reaction “4vas cooled to roomtenperature. The
precipitates were collected via filtration and washed with ethanol to give
N-mal onyl - bi s(N -phenyl hydrazi de) as a white solid (14 g). The hydrazide
(3.4 g) was suspended in benzoic anhydri dg}qu (? ggmvmth warmng. To it was
added dropwi se perchloric acid (57% in TPy The reaction m xture
turned to clear solution initially and then qwckly 15 solidified. After

standing at roomt enpemtaaﬁeo&l% shors b@bSIerd el bye pﬁ)qgﬁﬁ'es dLOibed above.

resulting slurry ered an @ed with ether (2 x O to give the
perchlorate sal ténai &Y ngar( esfcﬁﬁnpo"'liﬁlé salts were takenrl nt o
acetone and added as a slurry over 5 mn to Na2S (0.6 Min water, 90 nL)
stirred at roomtenperature. After 30 nmin, the reactio was acidified with
HCl (c) to afford a yellow slurry. The so id was co Iect

pd via 20 filtration
and washed with water (20 nL e r/ ¥l onyl -bi s[N -
phenyl - N - (t hi obenzoyl) hydra of fit whi t so @ "H NWR
(CDClS) S7.2 (m 20H); 3.8 s, 2 caled for Y02S2: 524. 13:
9 McOH, DEAD

Found: 525.1 (MtH). 11 January>~2006 WO 03/ 006430 5 23 Exanple

'H NMR (CDCl;3) 8 3.1 — 3.8 (m, 6H), 3.4 (s, 2H), 7.1 — 7.45 (m, 10 H), 9.5 — 10.5 (m,
1H) ppm; ESMS caled (C1sHagN40,S;): 400.1; found: 399.1 (M-H)".

L6 &
'HNMR (CDCls) & 1.0-1.35 (m, 6H), 3.0-4.3 (m, 6H), 7.05-7.40 (m, 10H), 9.1-10.1 (m,

2H); ESMS cacld (C; H24N40,5;): 428.8; found: 427 (M-H)+. Anal Calc For
15 CyHauN,O,8, (428.13) C, 58.85; H, 5.64; N, 13.07; S, 14.96. Found: C, 58.73; H, 5.62;

N, 12.97; S, 14.96.
S n = H S
saGssae
Rl

20 'HNMR (CDCL) 8 0.7-1.0 (m, 6H), 1.4-1.9 (tm, 4H), 3.1-4.2 (i, 6H), 7.1-7.4 (m, 10H),
8.9-10.2 (m, 2H) ppm; ESMS (C23H2gN40,85): 456.1; found: 455.1 (M-H)".

©/U\H\O OJ)J\©

25  mp 141 - 143 °C; 'H NMR (CDCls) 8 0.6-1.05 (m, 6H), 1.1-1.9 (m, 8H), 3.0-4.2 (m,
6H), 7.0-7.35 (m, 10H), 8.9-11 (ms, 2H). ESMS (CpsH3,N40,5,): 484.2; found: 483.1

10



PCT/ US02' 21717 RB R2 I S RN N N, NAR R 00 RL Preparatlon

of N- Mal onyl - bi sI N-nmet hyl - N - phenyl - N - t hi obenzoyl ) hydrazi del To i

sol ution of N—nalonyl-bis[N'-phenyI-N'-(thiobenzoyl)hydrazide] ]ﬂé%5ﬁ£?3606
0. 34 mol ), wéo2d uL) and tri phenyl phosphi ne (200 ng, 0. 64cmagor2im7 dry
THF(10 nL) was added a solution of DEAD250.12 ni) in THE (3 nL) dropw se. 10
The resul tant orange solution was stirred at roomtenperature for 12 h. '
After renoval of the volatile conponents, the crude product was purified by
SCC (3:1 Hexane/ EtOAc) to afford 98 ng (52%vyield) of the title conpound as
syrup. 1H NVR ( COGL-3)”". 2uidl Gald Fbr C1aH:2Ng0pS, (48412) T, 81.09nH, BO6SHNp ph$6; BSMB2T al cd
(C31H2SNA2S2) : %ndf@‘{ficbg B54 st My Ml he. 493Fkanple 10 SHHS 100 1

N.N ~'N. N Lawessen's Reagenf PhH,” r'ef"uk,” Th 20 A stirred ni xture of

N- mal onyl - bi s[ N - phenyl - (thloacetyl)hydra2|de) starting material (0.1 g,
0.25 mmmol ) and Lawesson' s reagent (0.1% gd 0.B7 ARrngl) in dry benzene (20
m.) was heated to reflex for | h. ANe ttped™~Loxr 00om t enper at ur e,
the mxture was filtered through ayef of sigic 3 washed with THE (2
x 15 nmL). The filtrate and washi ngs were conbi ned and Concentrated under
reduced pressure. Flush 25 col unm chromat ography on silica gel (hexane to

4:1 hexane/ Et OAc %{E\]ﬁ?x RL( 1\1@%% @E%C()dd%fﬁ Qédﬁdzuq, 1H) 3.1 3.6 (m, 6H), 7.1~ 7.5

bi st hi I I h
(16 my, 15% 7 H @AOLCIBART %H%m%k@?% o AT N o ESWS

cal cd (C19H20N4S4) 432.06; found: 433.0 (MtH)+, 11 January 2006 . mo
03/ 006430 PCT/ US02/ 21717 24 Exanple 118The\;iLﬂfund§ shown bel ow were

prepared by the procedures described alov
' ool

'HNMR (CDCly) 8 0.5 (t, 35, = 7), 1.1-1.6 (m, 2H), 2.7 (&, 16, T=7), 3.1 — 3.3 (m,
6H), 7.0-7.3 (m, 10H), 10.25 (s, 2H)ppm; MS (C21H34N40,85): 428.1; found: 427.1 (M-
H)".

10

'"HNMR (CDClL3) 6 0.5 (4, 6H,1=7),0.9-1.2 (in, 1H), 3.0-41 (m, 7H), 7.1-7.4{m, 10H),
10.3 (s, 2H)ppm; ESMS (CaoH,6N40,82): 442.1; found: 441.1 (M-H)+.

: : S h HoOS
©)LN’N N\NJ\©
20 - - | o o |

'"H NMR (CDCl3) § 0.4-1.3 (m, SH), 1.5-1.8 (m, 2H), 3.0-3.7 (m, 6H), 7.1-7.5 (m, 10H),
11 (s, 2H) ppm; BSMS (Cp3H2sN40,S;): 456.1; found: 455.1 (M-H)*.

S
N’N N\N
@A; Y 1J\©



Anal ytical data is provided for these conpounds. 5 'H NMR (CDC13) S 3.1- 3.8
(m 6H), 3.4 (s, 2H), 7.1 - 7.45 (m 10 H, 9.5 -10.5 (m 1H) p@ gﬁgpﬁo%
cal ed (COH20N402S2): 400.1; found: 399.1 (MH+. 10 'H NMR (CDCl ;ﬂl

1.0-1. 35 (nyvOoaHy006800-4.3 (m 611), 7.05-7.40 (m 10H), 9. 1- RETIURME21712H) ;
ESMS cacld (C2i H24N402S2) : 428.8; found:26427 (M H)+. Anal Cale For 15 C21142
4ANACRS2 (428.13) C, 58.85; H, 5. 64; N, 13.07; S, 14.96. Found: C, 58.73; H,
5.62; N, 12.97; S, 14. 96 20 "HNWR (CDCI3) 50.7-2.0 (m 6H), 1.4-1.9 (m
4H), 3.1-4.2 (m 6 m _ | , . 8.9-10.2 2 pp ESMVS
(o31aNn0262) - ABNMR (CTifdal b 5k 25 KR 2545 T 101 3 h GECAIDN RN (P12

3 0.6-1.-05 (m 6HY), 11(s]28)Pnl; BSMBHC,iB3:N:S2: 490.1; f6inhd; 482. 0M-FB5. (m | OH),
8.9-11 (nms, 2H). ESMS (C25H32N402S2): 484.2; found: 483.1 11 January 2006 WO
03/ 006430 PCT/ US02/21717 25 (MH) +. Agal Cal ¢ For (@Z5H32N402S2 (484.2) C,
61.95; H 6.65; N, 11.56; S, 13.23. Fun(ﬂ C 6H9 H  6.52; N, 11.26; S,
13.16. H N5 1H NWVR (DVSO-d6) 6 Q 27(q I H, 3.1-
3.6 (m 6H), 7.1- 7. 5 (m IC]—I) 1 (b H)mprg) ES CZOH22N40282) 414;
found: 413 (MH)

2.7 (t, 1H J>= ﬁINl&iRl(Cl%ﬂQ 5(% d, él)iﬂ 7>6071é(1(1n§H>16ﬂ)5 (qalléDz%Of‘é <H22@>pm
M5 (C21H24N402S2)7.1-228m] 10H)) utnd (s, 287, BSM/Cik P:bH((NMERZGNgD‘CSLﬁ)M‘BI,Ofoﬁm:‘( d41.6kM-J

Ditdedn B st n i b e
51-1), 1.5-1.8 (18 591 Hao-Ban42( &86%477175(m | . 11 (s, 2H) ppm
ESNG (CZ3H2$N40282) 456.1; found: 455.1 (M H)+.

©)k© ° 9 ©k© o

10
'H NMR (DMSO-ds) & 3.20 (br, 2H), 7.1-7.6 (m, 20 H), 11.5 (s, 2H) ppm; ESMS calcd
(C20H24N40,82): 524.1; found: 523.1 (M-H)".

S H H S
jsaReaRs!

15 o IR o~
'H NMR (CDCls) § 3.0-4.3 (m, 14H), 6.6-7.5 (m, 8H), 10.4 (s, 2H) ppm; ESMS calcd
(Ca1Ha4N40,S3): 460.2; found: 461.2 (M+H)".

/@/U\T— W \N)K©\

20 Ci © © l Ci

"HNMR (CDCl3) 8 2.65-3.60 (m, 8H), 7.2-7.4 (m, 8H), 11.1 (br, 2H); ESMS calcd
(C19H15C1aN40,8S,): 468.0; found: 467.9 (M-H)".

S S | ‘
| ©AN,W\WH\NJ\©
05 | | o o |



11 January 2006 WO 03/00640 PCT/US02121717 26 'H NWR (CDC13) 6 2.1 (d, 2H,
J=7), 2.9 (t, 1H, 7 =7), 3.1-3.5 (m 6H), 6.8-7.4 (m 15 H), (

2H) ppm ESMB ( C26H26NACRS2) : 490. 1; found: 489.1 (MH+ H N, N 1%111%*‘“‘%53’60%6
"H NVR ( CDCh2) 05oddash (d, 3H J = 7), 1.0-1.4 (m 6H), 2.75 (Gcrhdsihin
3.0-4.3 (m 4H), 7.1-7.4 (m | OH), 10.%5 (s, 2H); ESMs Cal e For
(C22H26N402S2) : 442.1; found: 441.1 (M H)+ Anal Cale For C22H26N402S2
(442.15) C_59.70; H 5.92: N, 12.66; S, 14,49. Found: G, 59.64; H, 5.92;
N, 12.59: S, 14.47. 10 'H NVR (DVBO-d6) 6 3.20 (br, 2H), 7.1-7.6 (m 20 H),
11.5 (s, 2H) pp ’I—ESWC@IDCH)SQ@Z@HZ—Z}MSZHq,SHM%%B@h@(xﬁ%ﬂ)ﬂﬁ(mlﬁ)ﬁ 15

HH ,NN N 8 .
(s 211) ppm Eswé%aP%'W%% sy g S s o ey
"H NMR (CDC13) 6 & 65360(m 8H), 7274(m 8H), 11.1 (br, 2H); ESMs
caled (C 9H, sCl2NAO2S2): 468. 0 f ound: 467 9 (MH)+ 25 11 January 2006 WO

| 03/006430 PCT/ u502121717 27 5 'H NWR ( 3) 4 €d, 3H J=7),7 2.7 (q,
- 1H, J=7),3.0-3.8( in, 728 0N5 . 2H) ppm ESMB
. calcd (CZOH20C12N40282) 482 0; . ?1

'"H NMR (CDCl) 8 2.9-3.8 (m, 6H), 7.3-7.7 (m, 4H), 8.0-8.3 (m, 4H), 10.9 (s, 2H);
ESMS caled (cmeNﬁoGsz): 490.0; found: 489.0 (M-H)".

©f‘«oo)ﬁ©

"H NMR (CDCl3) & 3.1-3.9 (m, 14H), 6.7-7.8 (m, 8H), 9.0-10 (m, 2H) ppm; ESMS calcd
(Co1H24N4048,): 460.1; found: 459.1 (M-H)*.

S H H S
Nf \n/\n/ \N
| o o | '
O .0

(SBR-11-5032): "H NMR (CDCl3) & 3.0-3.9 (m, 14H), 6.7-7.3 (m, 8H), 9.0-10 (m, 2H)
ppm; ESMS caled (CaHaqNy04S5): 460.1; found: 459.1 (M-H)™.

SH HS
O N N. . Q
NANSNEY

'HNMR (acetone-ds) 8 3.5 (s, 2H), 6.45 (4, 2H, 1= 5), 6.9 (d, 2H, ] = 5),7.2-7.6 (m,
12H), 10.6 (s, 2H) ppm; ESMS caled (CasHagN404Sz): 504.1; found: 503.1 (M-H)".

10

15

20



02N N2 'H NWR (CDC13) 8 2.9-3.8 (m 6H), 7377(m 4H) , 8083(m 4H) ,
10.9 (s 2H); ESMS cal cd (C, OH18N606S2): 490.0; found: 489.0 (Mj—héhualg,z@ogo
15 20 "H NMR ( %&SS.l-S.Q(m 14H), 6.7-7.8 (m 8H), 9.0-1 2H)
ppnm ESMS cRQeP/0U6¢EI1 H2ANA04S2) : 460. 1; found: 459.1 (N4- H)+P(E1§B 2@1715032)
"HNVR(CDC13) 5 3.0-3.9 (m 14H), 6.7-7.32(rn 8H), 9.0-10 (m 2H) ppm ESM5
caicd (C21H24N404S2): 460.1; found: 459.1 (MH+. 'H NWR (acetone-d6) 5 3.5
(s, 2H, 6.45 (d, 2H, J =5), 6.9 (d, 2H, J =5), 7.2-7.6 (m 1211), 10.6

(s, 2H) ppm ESMS cal cd (023H20N4): 504.1; found: 5 (-M.I\/Hr. 11
January 2006 WO 03/006430 PCT/US§2/ 21717 G 28 HH N .N. 1~0. ~QJJ 1
H NMR (DVBO-d6) S 2.60 (s, 6H) 5, AH), 3.40 ,7 15750(m

8H) ppi n; ESMS cal'cd (C27H24C12R 6045 @ : f 0 .1 (MH) 5

"HNVR (CDC13) S 10. 06-8.82 (2H3), W. 18- 6. "4. OlL- 3\181(m 6H), 3.78 10
3.11(n3, 6H), 2.81-2. 58(m2H) ESMS @achd cé%Hz N406S2)70520. 15; found: 521
(MH). "OS N Nr-,,~-NNNI 00 1 HNI\/R(CDC13) 510 38901(2H) 7.12-6.82

m 6 3.92-3.7 12 3.75- 15 3. 06 SNVS
3 o3 ipanolk »M@%?«E@—déa 32055, S g0, 305, 280,714 Ts0 G sxnippm
ESMS calcd (C27H34C12N604Sz) 630 I; found: 629.1 (M-H)

5

0SS H S O
N N.
N Y YN
I 5 o |

O _0

'"H NMR (CDCls) 8 10.06-8.82 (2H), 7.16-6.81(m,6H), 4.01-3.81(m, 6H), 3.78-
10 3.11(m,6H), 2.81-2.58(m,2H): ESMS cacld (Cz3H2sN406S7): 520.15; found: 521 (M+H).
~O s H

H S O
0 N N. 0O
N ~
ST

'HNMR (CDCls) & 10.38-9.01 (2H), 7.12-6.82 (m, 6H), 3.92-3.78(m, 12H), 3.75-
15 3.06(m, 6H), 2.61-2.51 (m, 2H); ESMS cacld (C3H28N406S,): 520.15; found: 521

(M+H).

S S0

-0 8y H
O N.N\NJ\H,N.N O
r 3 o |

"H NMR (CDCls) 5 9.45-8.63 (2H), 7.18-6.81 (m, 6H), 4.01-3.80(m, 6H), 3.78-3.24(m,
6H), 2.62-2.50(m, 1H), 1.74-0.11 (m, 3H); ESMS cacld (C2.H3N40S2):534.16; found:
535 (M-+H).

20



20 'H NMR (CDC13) 6 9.45-8.63 (2H), 7.18-6.81 (m 6H), 4.01-3.80(m 6H),
3.78-3,24(m 61), 2.62-2.50(m 1H), 1.74-0.11 (m 3H); ESMS caclid January 2006
( C24H30N406S2) : 534. 16; found: 535 (MtH). 11 January 2006 WD 03/ 006430

PCT/ US02/ 21V093/96430 H NN N. 1 0 0 S'H NVR (CDC13) 5 10. PET&U®22{711)
7.26-6.52(m 611), 3.81-3.08(m 811), 3.1-2.88(m 5 1211). ESMS cacld
(C23H30N602S2) : 486.19; found: 487 (MrH). O C 'H NVR (CDC13) S 9.92-8.80
(211), 7.41-6.72 (m 6H), 4.01-3.81(m6H), 3.80-3.15 10 (m6H), 2.76-2.42(m
211); ESMS cacld (C21H22C] 2N40482) : 528.05; found 529(MtH). H N.N | C C
15 'H NMR (CDC13) S 10.21-9.02(2H), 7. 60- 61) 4.14-3.88(m 611),
3.87-3.18 (m6H), 2.84-2.65(m | 10N &Ml SMS cacl d
(C22H24C12N404S2) : 542.06; - found: o 20'H N 13) S 10.02-9. 20
(211), 7.63-7.01 (m 611), 4.21-3.2 (m 611), 1.88-1.36,(m 211); ESMS
cacl d (C 9Hi 6F4N4A02S2): 472.07; fod 473 (MrH). 11 Jabvary 2006 WO

03/ 006430 PCT/ US02/ 21717 30 5 'H NMR (CDC13) 8 7.93-7.61 (2H), 7.40-6.92 (m

&

= 6H), 3.98-3.41 (m 6H), 2.19-0.93 (m

'H NMR (CDCL) § 10.19-8.61 (2H), 7.26-6.52(m, 6H), 3.81-3.08(m, 8H), 3.01-2.88(m,
5  12H). ESMS cacld (C23H30N60282): 486.19; found: 487 (M+H).

<>* ias

"H NMR (CDCls) 8 9.92-8.80 (2H), 7.41-6.72 (m, 6H), 4.01-3.81(m,6H), 3.80-3.15
10  (m,6H), 2.76-2.42(m, 2H); ESMS cacld (C;;H23C1:N404S;):528.05; found: 529(M+H).

T0S g H SO
b5 o !
cl cl

15 'HNMR (CDCly) 8 10.21-9.02(2H), 7.60-6.81 (m, 6H), 4.14-3.88(m, 6H), 3.87-3.18
(m,6H), 2.84-2.65(m, 1H),1.10-0.16 (m, 3H); ESMS cacld (C22H24CLN4Q4S)): 542.06;
found: 543(M+H).

F S y H S F
: N.N\n/\n,N.N
o o |

F F

20
'"H NMR (CDCls) § 10.02-9.20 (2H), 7.63-7.01 (m, 6H), 4.21-3.22(m, 6H), 1.88-1.36 (m,
2H) ESMS cacld (C(9H16F4N40782) 472, 07 found: 473 (M+H) '



4H); ESMS cacld (C20H 8FANAO2S2): 486.08; found: 487 (MH). O SHHSO N

_NNN 100110 15 C 'HNWR (CDCL3) 5 10.12-9.21(2H), 7.67-7. ggar(da 2006
6H), 3.94-3.22 (m 6H), 2.01-1.21 (m 2H): ESMS cacid (CL9H, 6CLANIDSS

535. 95: fouW® 03W3WH) . cl cl 'H NVR (CDCL3) S 7.78-7.23 (2HCI/USIEEIHT 10
(m 6H), 2.34-1.12 (m 4H); ESMS cacid ¥C70HI$C14NA01S2): 549. 96; found:
551 (MH). SOS NN /NN 11000 o 1 1'HNWR (CDC13) 8 9.92-9.01
(2H), 7.38-7.15 (m3H), 6.66-6.51 (ni, 3.98-3.75 (m121-1),

3.72-3.21(m 61-1), 2.01-0.42 (m 4H; gs ;%;E(cglﬁomoessz) 534.16; 20

found: 535 (MHH). H H N Nr,-, YN Janugry jR00E WO 03/ 006430
PCT/ US02/ 21717 31 ' HNWR (CDCI 3) 5 1 .80 (m 6H),

3.92-3.04(m 6H), 2.60-1.21 (m 1% E I\/BOca@ d CZ~_ N402S2): 456.17;
found: 457(MtH).

"H NMR (CDCl3) § 7.93-7.61 (2H), 7.40-6.92 (m, 6H), 3.98-3.41 (m, 6H), 2.19-0.93 (m,
4H); ESMS cacld (Co0H sF4N40O,52): 486.08; found: 487 (M+H).

cl s g H S C

Cl Ci

'H NMR (CDCl;) 6 10.12-9.21(2H), 7.67-7.23 (mm, 6H), 3.94-3.22 (m, 6H), 2.01-1.21 (m,
2H); ESMS cacld (C19H;6ClaN40482): 535.95; found: 537(M-+H).

cl S n H S C
©)LIIQ‘N\N/LH/N~'IQ/w\©

10

O O
Cl Cl

'H NMR (CDCls) 8 7.78-7.23 (2H), 4.56-3.10 (m, 6H), 2.34-1.12 (m, 4H); ESMS cacld
(C20H3CliN4O,S;): 549.96; found: 551 (M+H).
15

'H NMR (CDCL) § 9.92-9.01 (2H), 7.38-7.15 (m,3H), 6.66-6.51 (m,3H), 3.98-3.75
(m,12H), 3.72-3.21(m,6H), 2.01-0.42 (m, 4H); ESMS cacld (C24H3oN406S,):534.16;
20  found: 535 (M+H).

SH HS
- Y
O O



5 'HNMR (CDC]3) S 10.51-8.82 (2H), 7.11-6.89 (m 6H), 3.81-3.02,(m 6H),
2.40-1.02 (m 16H); ESMS cacld (C24H30N402S2): 470.18; found: 471 JaMtddy 2000
"H NVR (CDC13) S 9.86-8.42 (2H), 7.01-6.6 (m 6H), 4.18-3.51 (m 16I—%,
3.22-2.26 WOI8%00643040.1 04 (m 6H); ESMS cacld (C25H32N406SFFTIA82/3H17
found: 547 (MH). 15 'H NWR (CDCI3) 6 9.%9-8.41 (2H), 7.01-6.68 (m 6H),
4.18-3.56 (m 16H), 1.40-0.02 (m 10H); ESMS cacld (C2H34N406S2): 562. 19;
found: 561(MH. HH NNry NN N 1001 20 'HNW (CDCI3) 5 10.12-8. 82

2H), 7.03-6.62 (i 2 7o 6hlinr -3 -2,
(m” 21 1. 561, oL R crfeb e b B0 8l oo da i dek ol bl gt s te,
577(MrH) . 11 JanukiH); Z60E sagddSrdbekSSpcppudoirnd #7(MHEP). ' H NMR (CDC13) 8
9.81-8.79 (211), 7.01-6.64 (m 6H), 4.21-3.81(m 8H), 3.80-3.22 (m 6H),

1.54-1.20 (m 1311), 1.01-0.16 (in, 3H); ESMB cacld (C28H39NAO6S2): 590. 22;
5 found: 591(MrH). 02N 'H NVR (DMBO-d6): S 8.25 (d, .J=8.1 Hz, 4H), 7.50 (d,

' J=8.1 Hz, 4H), 3.7-3.3 (m 8H); 10|ES %%gr -
~"Found: 489.0 (MH. NCHH"'HNW TR TR 2N
#3.7 (m 2H, 3.35 (m 6H); ESMS 15 glacld feor 1Hi 3NE
449.0 (MH. SN'SS 00 /NNLJILN '

, 1.7-7.4 (m 8H),
2: 450.1; Found:

d
>

'HNMR (CDCl;) § 10.51-8.82 (2H), 7.11-6.89 (m, 6H), 3.81-3.02.(m, 6H), 2.40-1.02
(m, 16H); ESMS cacld (Ca4H3pN40,S,): 470.18; found: 471(M+H).

Y0 s gy H S O
NNy ey

'"HNMR (CDCl3) & 9.86-8.42 (2H), 7.01-6.6 (m, 6H), 4.18-3.51 (m, 16H), 3.22-2.26
(2H), 1.40-1.04 (m, 6H); ESMS cacld (C25H32N406S2):548.18; found: 547 (M-H).

o s 4 T §Y0
J o o/
0O _0

'HNMR (CDCls) § 9.99-8.41 (2H), 7.01-6.68 (m, 6H), 4.18-3.56 (m, 16H), 1.40-0.02
(m, L0ED); ESMS cacld (C2¢H34N406S2): 562.19; found: 561(M-H).

10

15

Lo Sy H S Lo
@* w*“m'*ﬁ@
(O (O

"HNMR (CDCl3) § 10.12-8.82 (2H), 7.03-6.62 (m, 6H), 4.21-3.87 (m, 8H), 3.84-3.01(m,
6H), 2.71-2.42 (m, 2H), 1.56-1.21 (m, 12H); ESMS cacld (CzH3N4OgSa): 576.21;
found: 577(M+H).

20



HHI1IHNWR (CDC13): 5 8.2 (s, 2H), 7.7-7.5 (m 4H), 3734(m8H) 2.9-2.8
(m 6H); ESMs cacld for Cl9H22N602S2: 430.1; Found: 431.1 (N&I—Dllzglu%,zooé
January 2006 WD 03/006430 PCT/US02/21717 33 CNSS OO /NN--KNM " HH
CN ' H NVR (®O®BHP6438 10.0-9.2 (m 2H), 7.9-7.45 (m 8H), 4. 0P§T4US(0|3/121787-|)
ESMS caccd for C21H 8N602S2: 450. 1; Fo&ﬁd 451,0 (MtH). 5 "H NMR (CDC13): S
10.1-9.4 (2H), 7.5-7.2 (m 8H), 3933(|n 811]; ESMS cacld for

C 9H 8F2N40252: 436.1; Found: 437.1 (MtH). 10 "H NWR (CDCI 3): 5 3.3 (s, 2H),
3.6 (s, 6H), 5.25 (s, 4H), 7.05-7.3 (m 16H), 7.6 (s, 2H), 7.9 (d, 2H, J =
6), 10.56 (s, 2H) ppm ESMS cal cd (,C37H34N602S2): 658.2; found: 659.2 15
(MtH) +. ' H NMR ( DMSO) 811.98(2|—|)L 7.44-7. 12(m 1 , 3.69-3.14(s, 6H).
ESMS cacld 20 (Ci 8H, 8N402S2): 386.09: P . WO 03/006430 34
11 January 2006 PCT/US02/ 21717 ' HNM 32 (2H), 7.56-7.20(m
101-1), 3.80-3.31(m 6H), 2.88-2. C20H22N402S2) :
414.12; found: 415.1 (MrH). 5 S N

'H NMR (CDCl;) & 9.81-8.79 (2H), 7.01-6.64 (m, 6H), 4.21-3.81(m, 8H), 3.80-3.22 (m,
6H), 1.54-1.20 (m, 13H), 1.01-0.16 (m, 3H); ESMS cacld (C2sH3sN406S2): 590.22;

5 found: 591(M+H).
2N NO
0O O )
. /N.NJJ\)LN.N\
H H

'H NMR (DMSO-de): & 8.25 (d, J=8.1 Hz, 4H), 7.50 (d, J=8.1 Hz, 4H), 3.7-3.3 (m, 8H);
10 ESMS cacld for Ci9H18N¢OgS2: 490.1; Found: 489.0 (M-H).

NC CN
S S
0 0O

/N.NJI\)LN.N\
H H

'"H NMR (CDCl;): §710.25 (m, 2H), 7.7-7.4 (m, 8H), 3.7 (m, 2H), 3.35 (m, 6H); ESMS

15 cacld for Cy1H sNgO2S2: 450.1; Found: 449.0 (M-H).
N

- | ‘ /N
O 0

/N.{\{‘JI\)L”.N\

"H NMR (CDClL3): & 8.2 (s, 2H), 7.7-7.5 (m, 4H), 3.7-3.4 (m, 8H), 2.9-2.8 (m, 6H);
ESMS cacld for Ci9H32N0,S2: 430.1; Found: 431.1 (M-+H).
20



O V---V'0 "H NW\R (300 MHz, CDC13) S 10.21-9.91 (m 2H), 8.06-7.32 (m 14H),
3.91-3.56 (m 6H). ESM5 cacld (C24H22N402S2): 462.12; found: 46311 Makhry 2006
10 "H NWR ( DI\/BOdG) S 11.60-11.40 (m 2H), 7.48-6.4

3.64- 3.3. ng(q?? ESMS cacld (C20H20N402S2): 412. 10; founglc(lj/?is\?%/?{'/}pm)

I N'HNNR(SOOM—lz CDCI3) 8 7.58-7.20 (m 12H), 3.68-3,20 (m 6H). ESMS
cacld (C20H20N402S 2): 412.10; found: 413 (M+tH). 11 January 2006 WD

03/ 006430 PCT/US02/21717 35 0 N N1 O'H NWR (300 Mz, CDC13): S 9.65-8.70
(2H), 8.01-7.21(m 14H), 3.84-3.40(m G#). ESMS cacfW (C24H22N402S2):

462.12: found: 463 (MtH). S 0 0 Al ~I H CH3 H3C' MR (CDC13): S 7.2 (m
18H); 3.5 (br s, 2H); 2.4 (br s, 611) gal cd 4.or 1H28N402S2: 552. 2:
Found: 553.2 (M+H). 10 'H NWR (CDC13): .p(br ¥, I8H), 3.4 (br s, 214),

2.45 (s, 6H). ESMS cacld for C33H23N40 JBA,@NlN Found 641.1 (M+H). 15 'H
NVR (CDCl 3-D20): S 7.45-7.15 (m 20 H), E (br 5. ®11). ESMS cacld for
C31H2sN402S2: 552.2; Found: 553.2 (MtH). 11 January 2006

' NMR (CDCls): 8 10.0-9.2 (m, 2H), 7.9-7.45 (m, 8H), 4.0-3.4 (m, 8H); ESMS cacld
for C1HysNg0,S,: 450.1; Found: 451.0 (M+H).

@k{s Sj/ij
_AN. NUN ~

'H NMR (CDCL): § 10.1-9.4 (2H), 7.5-7.2 (m, 8H), 3.9-3.3 (m, 8H); ESMS cacld for
C1H gFaN4O;82: 436.1; Found: 437.1 (M+H).

N/ 7,
o3 \”“u»e%

10

oy

\_/

"H NMR (CDCL): & 3.3 (s, 2H), 3.6 (s, 6H), 5.25 (s, 4H), 7.05-7.3 (m, 16H), 7.6 (s, 2H),
7.9 (4, 2H, T = 6), 10.56 (s, 2H)ppm; ESMS calcd (C37H34N602S,): 658.2; found: 659.2

15 (M+H)"
s o]
i )
N/ ﬂ/
ol |

"H NMR (DMSO) 5 11.98 (2H), 7 44-7.12 (m 10H), 3.69-3.14(s, GH) ESMS cacld
20 (CygH;i3N40,8,): 386.09: found: 387 1 (M+H).



VD 03/ 006, 430 PCTI US02121717 36 ' H NVR (DVBO-d6): 611.3 (s, 21-1), 7.75 (d,
J=6.0 Hz, 21-1),7.5- 7 4(m 12 H); 6.9 (m 2H); ESM5 cacld for CR7H2ANAORGY:
564.1: Found 25 H NMR (300MHz, CDC13): 5 10.18-8.

7.26-6. 46 (MOM"G ¥ oz(m 6H), 3.00-2.80(m 12H). 1. 78PC1T/E§‘§2{F.171£4)
ESMVB cacl d(023H30N40282) 486.19; 10 fourd 487 (MtH). 'H NVR (300MHz, DVBO):
5 10.90-10.81 (m 2H), 7.50-7.21 (m 101-1), 3.78 15 3.36(m 611),
2.64-0.50(m 101-1). ESMS cacl d( C20H2sN402S2): 456.17; found: 457 (MrH). NC
20 'H NMR (300MHz, CDCI3): 6 10.00-9.71 (m 2H), 7.72-7.24m . SH),
3.80-3.26(m 6H). ESMB cacl d(C20H, 6 0252) 436. [b5; frou 137 (MFH). 25 11
January 2006 WD 03/ 006430 PCT/ LSS NVR. (308Mz, CDC13): S
10.60-9.41 (m 2H), 7.15-6.23( , 89 3.28(m" , 3.76(5, 12H). ESMB
cacl d( C22H28N406S2) : 506. 13; f ountk’507 (M+ . "H NVR (300MHz, DMBO): S
7.40-7.12 (m 10H), 3.70-2. 80(m 6H), 1.84-0.72(m 16H). ESMS

104216755 (- x A GEte R sE G TG g0dd, s Gidin PR D

cacl d( Ci 5Hi oN4FZOQBZﬁSWQacMCzﬁszSAQ@%IM&Hﬁnd Y85 1HVNNR. (300MHz. DVSO): 8
12.08 (br. 2H)s 8.27-7.24 (m 8H), 3.70-3.15(m 6H). 20 ESMS N
cacl d( C12Hi 6N606SZ) : 476. 06; found 47§ (MtH) . " H NM ( 30 , CDC13): S

10.12-9.83 (m 2H), 7.15-6.63(m 3.99-2.91(m ESIVB
cacld(CZlH26N40682) 506. 13; fou o N([\Mq j HhaNar

'"H NMR (300 MHz, CDCl3) § 10.21-9.91 (m, 2E), 8.06-7.32 (m, 14H), 3.91-3.56 (m, 'l

6H). ESMS cacld (CosHzN40,80): 462.12; found: 463 (M+H). -
_ S :

O
| / N QS
L0

10
'"H NMR (300 MHz, DMSO-dg) 8 11.60-11.40 (m, 2H), 7.48-6.46 (m, 12H), 3.64-
3.3.30(m, 6H). BSMS cacld (CaoHzgN40,S): 412.10; found: 413 (M-+H).
15
S
Y Y
' 0 07N N

'HNMR (300 MHz, CDCls) & 7.58-7.20 (m, 12H), 3.68-3.20 (m, 6H). ESMS cacld
(C20H20N40282)2 412.10; found: 413 (M+H)



" of In Vivo Anti-Tumor Study 11 Jan 06

WO 03/ 006430 38 PCTI US02/21.717 'H NMR (300MHz, DMSO): S 11.12-10.54 (m

2H), 8.27-7.18 (m 10H), 4.26- 3.72(m 2H), 3.37-3.18(m 21-1). BSMBuarv 2006
cacl d(CLl7H (, Nd02. S2):372.07; found: 371 (M H. 5 "H NWR (300MHz, DMSD : 6
11.52 (br, V0{p3/006486- 7. 33(m 10H), 3.42-3.22(m 6H) 2. 48( RCEH022E3N/S

cacl d( C23H26N402S4) : 512. 05; found: 513 ¥™WkH). 10 'H NMR (300MHz, CDCl13): S
7.81-7.28(m 8H), 3.82(s, 6H). ESM5 cacl d(C22H 3N402S4) : 498. 03; found: 499
(MtH). 15 b s S /0 "HNWR (300MHz, CDC13): 6 10.02-9.11 (m 2H), 8.16-7.28(m
8H), 3.99-3.08(m 6H), 2.90-1.20(m 2H). ESMS cacl d(C23H24N406S2): 516. 11;
found: 517 (MtH). 0 20 'H NMR (300MHz, DVBO) : 8g7.9 8H), 8.16-7.28(m
SH), 3.80-3.14(m 611), 1.80-1.21(m 2H). ESMS 1H20N406S2) : 488. 08;
found: 487 (MH, 25 'H NWR (300MHz, CDC13): 1Q. 82-10.55 (m 2H),
7.91-7.29(m 101-1), 3.64- 3.11(m 611), 1.90- 40(m 2H) . ESM5

cacl d(C19H20N402S2) : 400. 19; found: 399 ( Ky~ anpl e 12 - Conpound (1)
Enhances the Anti-Cancer Activity of Pa itﬂxel ivo 30 Ceneral Procedure
3 [ 006430 PCT/ US02121717 39
“ The in vivo anti-cancer enhancing t df rovel conpounds was assessed in
tunor bearing mce using the tunor growth inhibition assay. Tunor cells were
inplanted by injection of a tunor cell suspension subcutaneously in the

Lk O ot TouSe AR RNt OEDENR SUDE 10t 201 09pex ITED LAY, S0mRoYAg and

Pacl i taxel begun_a me was about
100 nm). Animal ERMS Belumalatiedp 92 1Enioaet foh(MeHedul e where the conpound

and Paclitaxeb were given by IV route of admnistration. Tunors were
nmeasured two tines a week. During th@il%rse of ;@
, : , , N )l\/ll N
CH3 Hac

'H NMR (CDCly): & 7.2 (m, 18H); 3.5 (br s, 2H); 2.4 (br s, 6H). MS calcd for
C3 HagNyO,8,: 552.2: Found: 553.2 (M+H).

Hﬁ

@%9@

'"H NMR (CDCl3): 6 7.5 (br' s, 18H), 3.4 (br s, 2H), 2.45 (s, 6H). ESMS cacld for
C33HogN4O6S;: 640.1; Found 641.1 (M+H).

s s

' NMR (CDCl3-D;0): § 7.45-7.15 (m, 20 H), 1.6 (br 5, 6H). ESMS cacld for
C31H2gN404285: 552.2; Found: 553.2 (M+H)

10



wei ght |l oss. 10 PROCEDURE A suppl enented nedi a was prepared froni%ﬂl%? 2006
DVEM Dul becco Modified Eagle Medium (H gh G ucose), 50% RPM 1640, Yo

FBS/ Fet al BWAD #2008630um (Hybri dona Tested; Sterile Filtered), PARAS02/21717

L-d utanine, 1% Penicillin-Streptonycin,3l % MEM Sodi um Pyruvate and | % MVEM
Non- Essential Am no Acids. FBS was obtained 15 from Sigma Chem cal Co. and
ot her ingredients were obtained fromlnvitrogen Life Technol ogies, USA).
The suppl enental nedia was warnmed to 37 C and 50 nil of nmedia was added to
a 175 cn® tissue culture flask. The gelds used in th say were MDA-435
Human Breast Carcinoma fromthe AmenN Fype Cu¥ Collection. 1 vial of
MDA- 435 cells fromthe liquid nitrogen 20 frozem cgll stock was rempoved. The
frozen vial of cells was i mredi ately _plade % N37 wat er bath and
gently swirled until thawed. The frgl {ﬁn p'th 70% et hanol and
cells were imedi ately pipetted into e 175 cnR tissw& culture flask

cont ai ni ng suppl emented nedia. The cells were incubated overnight and the
media was renoved_and replaced wth fresh sug)pl ement ed nedia the next day.
The flask was 25 hERBRLELSEHED10 Fihek2 Bl ddmid-dn it 8% donf -+ @nt2 HX¥ki%™ ook
anywhere from 5- 72Hp¥ESMS ddetl fot asKLMa0,vasdver] Pouid) 580.21(M-+of). sterile room

t enperature phgsphate buffered saline (PBS). The cells were trypsinized by
adding 5 m of warmed Trypsin-EDTA_ (I nvitrogen) to the flask of cells. The
cells were then incubated for 2- nut|esm Clﬁ cells begun to
detach fromthe surface of the 2} : Q- suppl enent ed
media (5 mM) was added to the flask. | Mt he cefl's frere cdllected into 50 ni
tube, and centrifuged at 1000 RPM for®5 ninutes at 20 C. The super nat ant was

aspirated and the. ¢ t r d | of I ed :
medi a and the cel &Nﬁ&# @%8%%19 2:73)%§§yﬁ£§ggg§’%&%gﬁéﬁiﬂ”w%%gg@%@l nto
5-7 tissue cul t ur 8 P 9K80@y 2 iy - 186 25t BEMS capit SepSnf4881L;

suppl enment ed hedi Rundrd7{M4Es were incubated until about 90% % 35
confluent. The passaging of the cells was repeated until enough cells have
been grown for tunor inplant&tion. 11 oJanuary 2006 WO 06430

PCT/ US02121717 40 The above p ed Jw\e r psinijzi ng. a ntrifuging the
cells were followed. The supernaffantfwas aspirated anfl the cell pellet was
resuspended in 10 m of sterile PBS s

"H NMR (300MHz, DMSO): § 10.90-10.81 (m, 2H), 7.50-7.21 (m, 10H), 3.78-
15 3.36(m, 6H), 2.64-0.50(m, 10H). ESMS cacld(C0H2sN40,S,): 456.17; found: 457

(M-+H).
. ]
| | K
NC N\u I T)J\Q
S -

"H NMR (300MHz, CDCL): § 10.00-9.71 (m, 2F), 7.72-7.21(m, 8H), 3.80-3.26(m,
6H). ESMS cacld(CaoH;eNs0,52):436.08; found: 437 (M-+H).

\O
4 [ H S
\o N\N/“TT
5]
/D

20

25



... after inplantation. Conpound stock sol utions were prepared

and the cells were counted. The cells were centrifuged and then resuspended
wth appropriate volune of sterile PBS for injection of correct n}mber @h
celI's needed for 5 tunor inplantation. In the case of MDA-435, 1bl'dH{yi20H0
cells were with 2.0 nm of sterile PBS to a final. Lati on of
50 mllionvggﬁ)ﬁls%?bdﬁ‘ﬁgin order to inject § mllion cells in Ol?(%)ﬂﬁ /?%tl)ﬁige.
Mce (CD-I nu/nu) were obtained from Charles River.Laboratories:

nonencl ature: Crl:CD-|1-nuBR, Age: 6-8 weeks. The mce were allowed to
acclimate for 10 1 week prior to their being used in an experinental
procedure. | npl anHatvR{3@IMVIHRECIMYY: 830.50-0uUMTm, 21), 17, 1SuUsIBEnS 61)) 3130k 8ohace

into the corpus cag)Pmssm2ef). s tendCe HED,O L0611 3TB0iaR: S0TIiMs-Hat  body i's
| ocated in the ventral abdonmi nal viscera of the npuse. Tunor cells were

i npl ant ed subsutaneously iptQ the fat body located in the right qguadr ant of
t he abdonen at the junctuhe s coxae (pelvic 15 bjpne) and the os
femoris (femur). 5 milliomWDA43%C g’ M ofnste

injected using 27 G (1/2 inch)ineedl e. MDA-435 tu s dev

py di ssol vi ng

"~ the conpound Pn cel | - cul ture-grade DVSO (di ne sul foxi de) at the desired

t hyl

% concentration. THis™MR &Mz, %@)iéﬂ-‘ﬁon7-t3l\f€®1@§¥3s7&n3-§%(ﬁbé A -&r0. 13®% asoni ¢
wat er bath unti| 16H). BESNES greldferntitiv@sol408e1; fonnd:HGP MH-ai on Sol'vent was

prepared as follows: 20% of Crenophore RH40 (Pol yoxyl 40 Hydrogenated

Castor O obtained from BASF corjp.) in water was prepared by first heating

100 % Crenophore RH40 in a wat ep=b

th at 50-60 Cijuntil it liquefied 25 and
became clear. 10 ml of the 100 end,thﬁ_e'ngl\-Nﬂot ed into a conical
centrifuge tube containing 40 ni stafilg materS di lution of
Crenophore RH40). Th, 20% Crenophore RH40 sol uti on~Was reheated until it

became cl ear 1figain, and m xed by inverting the tube several tinmes. This 20
% Cr enophor e RHACH BOIRI{300MNG EDEIT B 0.48-9.55 @A MH)CNPS6HE7 U RH)ando-sas(kept f or
up to 3 nonths. B8R, EJS@M@I&(@@H%NM&F@ﬁQW%hm 4boveaypound
Admi ni stration: The conpound stock solution was diluted 1:10 with 20%
Crenmophore RH40: 1) 2.0 nil of 10 ng/m dosing solution of Conmpound (1) was
prepared by dkgluting 100 ng/m Conpound Stock solution with 1.8 ml of 20 %
Crenophore RH40 water solution; and 2) a dosoing solution conprising 2.0 m
of 1 ng/mM of Paclitaxel (obtained from Sigma Chegrical Co.) 35 and 5 ng/m
of Conpound (1) was obtai ned by ng’LO. ni n\gf Conpound 1 DVSO

e ~

ooou

5 No,

"HNMR (300MHz, DMSO): 5 12.08 (br. 2H), 8.27-7.24 (m, 8H), 3.70-3.15(m, 6H).
20 ESMS cacld(CigH sNs06S2):476.06; found: 477 (M-+H).

0/
o ) \O
LN
N\ N
oo
0\ S
/O

'H NMR (300MHz, CDCl3): & 10.12-9.83 (m, 2H), 7.15-6.63(m, 6H), 3.99-2.91(m,
25 = 6H), ESMS cacld(CyzH26N40652):506.13; found: 507 (M+H).

SRRURNS



ng/m) and 11 January 2006 WO 03/006430 PCT/U802/21717 41 di | utjiingniiry Dode 8
m of 20 % Crenophore RH40 water solution. The final formulation for 1he
dosi ng sol uWioN3/40643010% DVSO, 18% Cr enophore RH40 and 72% watP&rT/USPRE1Hsi ng
Sol ution (Dosing Volume: 0.01 nmi/gram =330 nl/ kg) was injected ,
intravenously into the m ce bearing MDA-435 hunman breast tunor. 10 PROTOCOL
Group Conpounds (Dose) 1Vehicle Only 2Paclitaxel (5 ng/kg) 3Conpound (1) (50

nmg/ kg) 4Paclitaxel Q QRLaE (8 g%%4 / 5?_ é % 5 ol kg) +
Gres 1, 5 MRS R R o

Figure 1 shows the’effects of Conmpound (1) on enhancing anti-tunor activity
of 20 Paclitaxel (Taxol). As can be seen fromFigure 1, Conpound (1)
significantly enhanced anti-tunor activity of Paclitaxgl an human breast

tunor MDA-435 in nude mce. Fi e\ 2 spo:ﬁ\;ﬁﬁ{eﬂfecgs\ Conpound (1) and
Pacl i taxel on the body wei ght uge. A g A¢435 human breast
tunor. As can be seen fromFigure 2, !o&%bund (f) significantly enhanced

anti-tunor activity of Paclitaxel without increasina toxicity. 25 Exanple 13

i bl o s RGBT
| o @ l T
%”\NMN/NYQ@

10
 '"HNMR (300MHz, CDCly):  7.81-7.28(m, 8H), 3.82(s, 6H). ESMS
CﬂC]d(szH]3N4OzS4)C498.03,' found: 499 (1\4+H).
R
P PY¥ o
15 o] s 1 /O

"H NMR (300MHz, CDCls): 6 10.02-9.11 (m, 2H), 8.16-7.28(m, 8H), 3.99-3.08(m,
6H), 2.90-1.20(m, 2H). ESMS cacld(C3H24N406S5):516.11; found: 517 (M+H).

‘ o Q 1 i :
OWQ\H/N\N)J\/U\H/N\H/Q\K

20 'H NMR (300MHz, DMSO): § 7.99 (m, 8H), 8.16-7.28(m, SH), 3.80-3.14(m, 6H),
1.80-1.21(m, 2H). ESMS cacld(CyHz0N4045,):488.08; found: 487 (M-H),

[ s

25 "M NMR (300MHz, CDCl5): 8 10.82-10.55 (m, 2H), 7.91-7.29(m, 10H), 3.64-
3.11(m, 6H), 1.90-1.40(m, 2H). ESMS cacld(CsH20N40,85,):400.19; found: 399 (M-
H).

Example 12 - Compound (1) Enhances the Anti-Cancer Activity of Paclitaxel /n Vivo
30  General Procedure of In Vivo Anti-Tumor Study




42 10 15 The protocol described in Exanple 12 was used to test Conpounds (1)

and (2) for their ability to enhance the anti-cancer activity OL Paclih@xgl
in mce, except as nodified as described below. 5 PROTOCOL Go ]p Y Res

| Vehicle Jaclitaxel 3 Paclitaxel 4 Conpound (1) v (2)
6 Pacl i taxgﬂb)ré%/f)ibsg@7 Paclitaxel ng/kg)s;e8 Paclitaxel 9 Pacl%@geq%%%gse) (2

mg/ kg) (5 nmg/kg) (80 ng/kg) (80 ng/kg) (2 ng/kg) + Conmpound (1) (80 (5
ng/ kg) + Conpound (1) (80 (2 ng/kg) + Conpound (2) (80 ngy/lcg) (5 ng/kg) +
Compound (2) (80 ng/kg) 20 Dosing Schedule ; 3 tines a week (Monday,

Vednesday, Friday) fo rThg ily\ﬁ'%(gnti—ganggr%&a\ﬁ@ﬁ]g eS&dr fVel m&u%s%'as%%egﬁﬁULTs
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 begun after the

5 tumor had been established (volume was about 100 mm®). Animal then begin a multiple
injection schedule where the compound and Paclitaxel were given by IV route of
administration. Tumors were measured two times a week. During the course of this
assay, animals were monitored daily for signs of toxicity including body weight loss.

t,

10 PROCEDURE
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—Streptoﬁycin, 1%
MEM Sodium Pyruvate and 1% MEM Non-Essential Amino Acids. FBS was obtained
15  from Sigma Chemical Co. and other ingredients were obtained from Invitrogen Life
Technologies, USA). The supplemental media was warmed to 37 °C and 50 ml of media
was added to a 175 cm? tissue culture flask. ,
The cells used in the assay were MDA-~435 Human Breast Carcinoma from the
American Type Culture Collection. 1 vial of MDA-435 cells from the liquid nitrogen
20  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
removed and replaced with fresh supplemented media the next day. The flask was
25 incubated until flask became about 90% confluent. This took anywhere from 5-7 days.
The flask was washed with 10 ml of sterile room temperature phosphate buffered
saline (PBS). The cells were trypsinized by adding 5 ml of warmed Trypsin~-EDTA
(Invitrogen) to the flask of cells. The cells were then incubated for 2-3 minutes at 37 °C
until cells begun to detach from the surface of the flask. An equal volume of
30  supplemented media (5 ml) was added to the flask. All the cells were collected into 50 ml
tube, and centrifuged at 1000 RPM for 5 minutes at 20° C. The supemnatant was aspirated
and the cell pellet was resuspended in 10 mi of supplementedAmedia and the cells were
counted. 1-3 million cells/flask were seeded into 5-7 tissue culture flasks (175 cm®). Each
flask contained 50 ml of supplemented media. The flasks were incubated until about 90%
35  confluent. The passaging of the cells was repeated until enough cells have been grown

for tumor implantation.



G oup Average Tunor Volume on Day 23 1 301.3 2 30 35 259.8 3 164.8 4 270.0
5 305.8 6 193.3 7 106.2 8 148.4 9 60.6 nm 3) % Tunmor G ow h 1D0anugsy 2086

90 101 64yo3pseddo 20 Conpounds (1) and (2) significantly 881717
anti-tunor activity of Paclitaxel at botdy of 2 ng/kg and 5 ng/ kg w t hout
I ncreasing toxicity. 11 January 2006 WO 03/-006430 PCT/US02/21717 --.- -.:43

Exanpl e 14 - Conpound (1) Enhances the Anticancer Activity of Paclitaxel In

Vivo The protocol

enhance, %%v@%kédﬁ%%?@ﬁﬁﬁéi%{é i c%mm?g%g ha¥8ls v e BGSed.

its ability to

described in Exanple 12 was used to test Conpound (1) for

except nodified as descri

10

15

20

30

35

The supernatant was aspirated and the cell pellet was resuspended in 10 ml of sterile PBS
and the cells were counted. The cells were centrifuged and then resuspended with
appropriate volume of sterile PBS for injection of correct number of cells needed for
tumor implantation. In the case of MDA-435, 100 million cells were suspended with 2.0
ml of sterile PBS to a final concentration of 50 million cells/ml in order to inject 5
million cells in 0.1 ml/mouse.

Mice (CD-1 nu/nu) were obtained from Charles River Laboratories:
nomenclature: Crl:CD-1-nuBR, 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 subsutaneously 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-43 5 tumors developed 2-3 weeks after

* implantation.

Compound stock solutions were prepared by dissolving the compound in cell-
culture-grade DMSO (dimethyl sulfoxide) at the desired concentration. This stock

solution in DMSO was sonicated in an ultrasonic water bath until all the powder

dissolved.

The Formulation Solvent was prepared as follows: 20% of Cremophore RH40
(Polyoxyl 40 Hydrogenated Castor Oil obtained from BASF corp.) in water was prepared
by first heating 100 % Cremophore RH40 in a water bath at 50-60 °C until it liquefied
and became clear. 10 ml of the 100 % Cremophore RH40 aliquoted into a conical
centrifuge tube containing 40 m! of sterile water (1:5 dilution of Cremophore RH40). Th.
20% Cremophore RH40 solution was reheated until it became clear again, and mixed by
inverting the tube several times. This 20 % Cremophore RH40 solution was stored at
room temperature, and was kept for up to 3 months.

Preparation of Dosing Solution for Compound Administration: The compound
stock solution was diluted 1:10 with 20% Cremophore RH40: 1) 2.0 ml of 10 mg/ml
dosing solution of Compound (1) was prepared by diluting 100 mg/ml Compound Stock
solution with 1.8 ml of 20 % Cremophore RH40 water solution; and 2) a dosoing
solution comprising 2.0 ml of 1 mg/ml of Paclitaxel (obtained from Sigma Chemical Co.)
and 5 mg/ml of Compound (1) was obtained by mixing 0.1 ml of Compound 1 DMSO
stock solution (50 mg/ml) and 0.1 ml of Paclitaxel DMSO stock solution (10 mg/ml) and



5 bel ow. 10 PROTOCOL GroupConpounds(Dose) 1Vehicle Only 2Paclitaxel (10—
ng/ kg) 3Conmpound (1) (50 ng/kg) 4Paclitaxel (10 ng/ kg) + Conpound il (25

ng/ kg) Dosing Schedule 15 3 tines a week (Monday, Wdnesday, Fr b ayH008
weeks 5 mgg gwBh&zsised for each group 20 25 RESULTS GroupAvgéggys Zg#gp,r

Vol une [ rmB] % Tunor Growth | nhibition op Day 48 1752.2- 2105. 488903754, 90 %
40. 59> 99.9 % Wien 10 ng/ kg of Paclitaxel was used, significant and-tunor
activity was observed. However, after drug treatnent (Day 1-20) term nated,
the tunor started growing to becone 105 nmB8 vol unme on Day 43. On the other

hand, t volu . i T ax:
Compound (1) (25 S bg iR, Sl 0 b CEahIRBI: sl ks RS, Tk IRl e flntfor
growt h i nhi bi ti orfhe gesagiodutips was EiddRds! {8 rqupphes Rdfant {e%Afitte ancer
Activity of PaclitaxelTHerDoélig®olof) BOEMEABEuE: (00 NnNpratd -H (GRRE)WES inidpted

intravenously into the mice bearing MDA-435 human breast tumor.

5
PROTOCOL
Group Compounds (Dose)
1 Vehicle Only
10 2 Paclitaxel (5 mg/kg)
3 Compound (1) (50 mg/kg)
4 Paclitaxel (5 mg/kg) + Compund (1) (25 mg/kg)
5 . Paclitaxel (5 mgrkg) + Compound (1) (50 mg/kg)

15 Dosing Schedule : 3 times a week (Monday, Wednesday, Friday) for 3 weeks
5 mice were used for each group

RESULTS
Figure 1 shows the effects of Compound (1) on enhancing anti-tumor activity of
20  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.

25 :
Example 13 - Compounds (1) and (2) Enhance the Anticancer Activity of Paclitaxel In
Vivo : ‘
OCH; HsCO
I
N )J\)J\ N
HaCO \N N/ OCH,
H H
S 8

30 Compound (2)



5 Conmpound (4) 11 January 2006 PCT/ US02/ 21717 OCH3 Compound (5) 10 The
prot ocol described in Exanple 12 was used to test Conpounds (3) --1(]i5i?for

their ability to enhance the anti-cancer activity of paclitaxel
except nodi WiO3/046+30descri bed bel ow. 15 PROTOCOL 20 1G oup CeapousedsiiDose)

Vehicle Only 2Paclitaxel (5 ng/kg) 3Pacl i#2axel (5 ng/ kg) + Conmpound (3) (50

ng/ kg) 4Paclitaxel (5 ng/ kg)+ Conpound (4) (100 ng/kg) 5Paclitaxel (5 ng/kg)+

Conpound (5) (100 ng/kg) 11 January 2006 WD 03/ 006430 45 PCT/US02/ 21717

Dosi ng Schedul e:

10

15

20

25

30

35

3 tinmes a week (Monday,

as described below.

PROTOCOL
Group

o b W

mg/kg)

mg/kg)

Compounds
Vehicle Only
Paclitaxel
Paclitaxel
Compound (1)
Compound (2)
Paclitaxel

Paclitaxel

Paclitaxel
Paclitaxel

Wednesday, Friday) for 3 weeks
m ce were used for eacPhegraom! BesREBtd T Exa0pler]d mms Aseelrtatpst Commpormds () ewd 2) for

Inhibition on Dayyef al%ligygto etthahle th aﬁt@-caréeﬂa%tivity of paclitaxel in mice, except as modified

(Dose)

(2 mg/kg)

(5 mg/kg)

(80 mg/kg)

(80 mg/kg)

(2 mg/kg) + Compound (1) (80

(5 mg/kg) + Compound (1) (80

(2 mglkg) + Compound_ 2) (80 mg/kg)
(5 mg/kg) + Compound (2) (80 mg/kg)

Dosing Schedule ; 3 times a week (Monday, Wednesday, Friday) for 3 weeks

5 mice were used for each group.

RESULTS
Group Average Tumor Volume (mm°) % Tumor Growth
on Day 23
1 301.3 100
2 259.8 86
3 164.8 55
4 270.0 90
5 305.8 101
6 193.3 64
7 106.2 35
8 148.4 49
9 60.6 20

Compounds (1) and (2) significantly enhanced anti-tumor activity of Paclitaxel at both

of 2 mg/kg and 5 mg/kg without increasing toxicity.

iy 2006

5



Conpounds (3)-(5) denobnstrated significant enhancing effects of Taxol
anti-tunor 15 activity. Wiile this invention has been particularly shown
and described with references to preferred enbodi ments thereof, lltJappary 26@6
under st ood Ryo bhereseskilled 20 in the art that various changel%fgsoéﬂimand
details .may _be made therein without depgrting fromthe scope o{ t he

i nvention enconpassed by the appended clains. 25 11 January 2006 WD

03/ 006430 PCT/ 1JS02/21717 46 CLAIMS What is clainmed is: 1. A conpound
represented by the followng structural formula: R3 Z Z R4 5 10 15 202.

253. 4. RLif NNR2 N Y \Nor a pharnmaceutically acceptable salt thereof,
wherein: Y is a coval ent bond, a. phenylene group or a substituted or_
unsubstituted st Ezighie léhéiomamwg} Belanpss theyhefigances Activity efieskitaxed et mer

Wi € hbe_t h >C;j- Z gqﬁélp&tocbpdééblﬁ%? in E}éﬂt@l@@ﬂﬁ@@usgﬂ o t@fjt@bbr?iohﬁdlth%xlﬂfs ability to
unsubstituted arongtli c group; a ar.e i ndependent r LL.Oup or a
substituted aryl g’rﬁ‘&%‘% ﬁﬁé@%@%ﬁﬁ?@%ﬁ&%ﬁ%’ﬁg% ’Imf/ & ?ﬁpté’r?%gﬁelgﬁﬁg?sg%beéroup,
"a substitutedSal bghwtic group, an aryl group or a substituted aryl group;
R5-R6 are independently -H, an aliphatic group, a substituted aliphatic
group, an aryl gr HR1: substituted aryl group; and Zis =0 or =S
provi ded t hat whe 2-, R3 and R4 are both phenyl and R5-R6 are

Group Compounds (Dose)
1 - Vehicle Only
10 2 Paclitaxel ' (10 mg/kg)
3 Compound (1) ' (50 mg/kg)
4 Paclitaxel (10 mg/kg) + Compound (1) (25
mg'kg) n
Dosing Schedule : ' : -

15 3 times a week (Monday, Wednesday, Friday) for 3 weeks
5 mice were used for each group

RESULTS
Group Average Tumor Volume [mm’] % Tumor Growth Inhibition on Day
20 48 :
1 752.2 -
2 105.4 z 86 %
3 754.9 0 %
4 0.59 >99.9 %

When 10 mg/kg of Paclitaxel was used, significant anti-tumor activity was observed.

- However, after drug treatment (Day 1~20) terminated, the tumor started growing to
become 105 mm® volume on Day 43. On the other hand, average tumor volume after
treatment of Paclitaxel (10 mg/kg) plus Compound (1) (25 mg/kg) was only 0.59 mm®

30  with more than 99.9 % tumor growth inhibition.

Examplel5 - Compounds (3)-(5) Enhance the Anticancer Activity of Paclitaxel In Vivo



all -H then R and R2 are not both phenyl. The conpound of Claim1l wherein
Y is a covalent bond or a substituted or wunsubstituted straight i

hydr ocar byl group, or, Y, taken together with both >C=Z groups P%?&%O%
i s bonded, MO83/6W6¥x i t uted or unsubstituted aromatic group;PORES@ePGUNd
of Caim2 wherein Y, taken together witH both >C=Z groups to which it is
bonded, is . a substituted or unsubstituted aryl ene group. The conpound of
Claim 3 wherein the conpound is represented by the followi ng structural
formul a: 11 January 2006 WO 03/006430 PCT/US02/21717 47 R3 WN | Rl ~ N-R2
| 1 11 SRS Rs wheflein BAg A is substituted or unsubstituted and Wihs '
or -N-. 5 5. The corrpod of jlCl aim 2] wherei@ Y is coval ent bond”or
substituted or unsubstitutef straight chai
conpound of C aim 2 whexei
structural formula: 3 O O”

S S
Compound (3)
‘ H ”
s
5 Compound (4)
OCH;, - HiCO.
O o
N N
HaCO \NM N OCHs
H H ,
S $ ‘

Compound (5)
10 .
The protocol described in Example 12 was used to test Compounds (3)-(5) for their
ability to enhance the anti-cancer activity of paclitaxel in mice, except modified as
described below.

15  PROTOCOL

Group Compounds (Dose)

Vehicle Only

Paclitaxel (5 mg/kg)

Paclitaxel (5 mg/kg) + Compound (3) (50 mg/kg)
Paclitaxel (5 mgrkg) + Compound (4) (100 mg/kg)
Paclitaxel (5 mg/kg) + Compound (5)(100 mg/kg)

20

bW N



S Rs Rs wherein Y is a covalent bond or -CR7Ra- and R7 and Ra are each

i ndependently -H, an aliphatic or substituted aliphatic group, or R7 is -H
and Rs is a substituted or unsubstituted aryl group, or, R7 and!R83UaRizHP0
t oget her, a{@ B/dees30C6 substituted or unsubstituted al kyl e”eP&&R{éﬁz/szP
compound of Claim6 wherein at |east ongsof R1-R4 is a heteroaryl group, a
substituted heteroaryl group, or a phenyl group substituted with at | east
one group other than an aliphatic group when R5-RS are all -H The conpound
of Claim6 wherein at |east one of RI-R4 is a heteroaryl group, a
substituted heteroaryl group, or a phenyl group substituted with at | east
one group other than an aliphatic group. The conmpound of Claim8 wherein R3
and R4 are both nPpéigg Schpdeleconpound of C aim 6 wherein the conpound is
represented by thegh@h b @akingviosda, Uwbdeday Fatdai) far 3 WELE3/ 006430 13 48 n 0 11
January 2006 PCT/U.SOZ/Zl?%% R1~NHY HNy S wherein Y" is a coval ent bond
or -CH2-. 5 11. TREUSHBEUNH %26 FOHP 10 wherein R, and R2 are different
and/or R3 and R4 are different. 12. The conpound of C aim 10 wherein R, and
R2 are the sanme apgghprand R4 are the 10 sane. 13. The conpound of Caim 12
wherein R3 and R4 are both a | ower al kyl grou a subsiituted | ower__alkyl
group. 15 14. The conpoun®™®@® C ai m 13 Y%?%%“ﬁ‘ﬁaaﬁwg H%B?%Oﬁyowgr

al kyl group substituted with substituted with one or nore groups sel ected
from-OH4, -Br, -d, -I, -K -ORa, -O-CORa, -CON +@N, -NO2, -000H, -SGBH,
-NH2, - NHRa, 1o : 26

66
79

LIV, T L N VA ]

Compounds (3)-(5) demonsirated significant enhancing effects of Taxol anti-tumor
15  activity. :

While this invention has been particularly shown and described with
references to preferred embodiments thereof, it will be understood by those skilled
20  in the art that various changes in form and details may be made therein without
departing from the scope of the invention encompassed by the appended claims.



N(RaRb), -COOR , -CHO, -CONH2, -CONHRa, -CON(R Rb), -NHCOR |, - 'NRCO?a S
- NHCONH2, - NHCONWH, - NHCON( R2R), - NRCONH2, 20 NRCONR3H, - NRCO\I(

_C(=NH)- NH2, -C(=NH)-NHRa, - C(=NH)- N(RaRb), -C(=NR)-NH2, - NRSL&HF@P,VZO%

- O( =NR) - N RaBis/00648k C{=NH) - NH2, - NH- CO( =NH) - NHRa, - NH- C{ =NHpchRaR 3717

-NH C(=NR) - NH2, -NH C(=NR)-NHRa, - NH C4sNR)- N( RaR6), - NRdH- C( =NH) - NH2,

-NRd- C(=NH) - NHRa, -NR-C(=NH)-N(RaR), -NRd-C(=NR)-NH2, -NRd-C(=NR)- NHRa 25
NRd- C(=NR) - N(R'Rb), -NHNH2, -NHN}IRa, -NHR Rb, -SO2NH2, - SO2NHRa, -

S02NRaRb, - CH=CHQ - CH=CRaRb, - CR=CRaRb, - CR=CHRa, -CR=CWRb, - CCRa, -SH, -SR
-S(ORa, -S(0O 2Ra, non-aromatic heterocycCLangSoup, - substituted.
non-aronmati c heterocyclic group, benzyl group, substituted benzyl group,
aryl group or substituted aryl group wherei.n Ra-Rd are each independently 30
an al kyl group, swhstitutssh@ kyl group, benzyl, substituted benzyl,
aromatic or substituted aromatic group, -or,-NRaRd , taken together, can

al so forma subsl.it ut&dompoundsetacentedibethe fallowanOsmiciucal Hetaocycl i ¢ group.

11 January 2006 WD 03/006430 MGT/ USOZ/ 1717 49z15. TheRgonpound of C aim 13

wherein R3 and R4 are both rreth I et yI 16.{| The co ound of Claim 15
wherein R and R2 are hoth a p nyI gr subs |tut ed i th at ol east one
group other than an ali i

t| eferoaryl or
substituted heteroaryl gro NI'he corrp\f)und of a| m 12| wher ei’n R3 and
R4 are both a heteroaryl gr up or substituted heferoaryl|| group. 10 18.

The conpound of Claim 17 weerein RRsand R2 are bot hR@a subst3 tuted or
unsubstituted phenyl group; or R and R2 are both a substituted or
unsubstituted heteroaryl group. 19. - The conpound of Cl aim 12 wherein R3
and R4 are both a subgripheErcytiissi acceptbirsglipherend, whesa@nconpound of C aim 19
wherein R3 and R4 are bothmlsm&ew&ntg&m;@ph@yt&élgtdupeaamﬁshm@éd dreaabs@ied

wherein R and Re ar o BBER AR BAFSH Sl o8l LUl DHACE RS G GUBE P or
R, and R2 ar elbot h suis whiaktield bordedns apestipipdag up*ubstytuted aromatic group,
R and R; are independently an aryl group or a substituted aryl group;
Rj; and Ry are independently -H, an aliphatic group, a substituted aliphatic
group, an aryl group or a substituted aryl group;
Rs-R; are independently -H, an aliphatic group, a substituted aliphatic
15 © group, an aryl group or a substituted aryl group; and
Z is =0 or =§;
provided that when Y is -CH;-, R3 and Ry are both phenyl and Rs-R; are
all -H, then R, and R, are not both phenyl.

20 2. The compound of Claim 1 wherein Y is a covalent bond or a substituted or
unsubstituted straight chained hydrocarbyl group, or, Y, taken together with both
>C=7 groups to which it is bonded, is a substituted or unsubstituted aromatic

group;

25 3. The compound of Claim 2 wherein Y, taken together with both >C=Z groups to
' which i1 is bonded, is a substituted or unsubstituted arylene group.

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



group 25 substituted with one or nore groups selected from-CH -Br, -d
-1, -F, -ORa, -0- CORa, -CORa, -CN, -NO2, -COCH, -SO8H, -NH2, -Nﬁdanuwﬁ%‘j,
-CO0Ra, - Qoz06ddi2, - CONHRa, - CON(RaR D, - NHCORa, - NRCOR,pePNi&iMi2er -
NHCONI RH, - NHCON( RaRb), - NRCONH2, - NRCONRaH, - NRCON(RaRb), - C(=NH)- NH2,
-C(=NH) - NHR, -C(=NH)-N(RaRP); -C(=NR)-NH2, -C(=NR) 30 NHRa,

-C(=NR) - N(RaRb), -NH C(=NH)-NH2, -NH C(=NH)-NHRa, -NI3- C(=NH)-N(R R ),

-NH C(=NR) - NH2, - NH C(=NR)-NHRa, -NH C(=NR )- N(RaRb), - NRdH C(=NH)- NH2,
-NRd- C(=NH) - NHRa, - NR- - C(=NH) - N(R Rb), - %\QzNR)-NHZ - NRd- C( =NR) - NHRa,
-NRd- C(=NR) - N(RaR) , - NHNH2, NHNHRa, - NH , - SEPNH2, - $O2NHRa, - SO2NRRb,
-CH=CHr, 35 CH=CRaR', -CR CRaRL,} CR=CH R, - , -SH, - SRa,
-S(OR, -S(0O2Ra, alkyR4 bst i gr oupN.non- aromat i ¢

het erocyclic group, substit aheterogyclic oup, benzyl
group, substituted benzy] 11 January {2006 WD 03/0064130 P USs02/ 21717 50
group, aryl group or substituted aryl; group wherein -Rd ar& each

i ndependently an al kyl group, substiRtsut ed al kyl group, benzyl, substituted
benzyl, aromatic or substituted aromatic group, or,-NRaRd , taken together,
can also form a subst i@ Rz AlRSUBHhItddeAsRRAAIQRRYY ¢ -0t eF o¢ycl i ¢ group
23. The conpound of Claim 12 wherein RL and R2 are both a heteroaryl group
or a substituted heteroaryl group. 24. The conpound of Claim 12 wherein R,
and R2 are both &.subdSthetconpehndd Gdim 21@hegeio Yjis a 26valékih tomcompoubaditgéd @ ai m 12
wherein R and R2 are Qﬁgﬁ : VLA d wth at | east one
group other than an alul!ap at‘?‘tceagﬁgéﬂg."g%g&gh&d Themc%run%%und of Claim 24 wherein
Ri and R2 are both a phenyl group substituted with one or nore groups

sel ected from - OH. - BrThe c@hnpounkd,of CRim2GR&rein the cGOPdundGibpraShited ByGRe follCRBIY,
-SGBH, -NH2, -NHRa, -C@:g%ﬁg?fmﬁma, - CHO . -CONH2, -CONHRa, -CON(R'R"),
-NHCORa, - NRCORa, - NHCONHZ; - RREICONR H,O-NHCC]\I(CRt'),- - MZCONH2, - NRCONRaH,

- NRCON( RaRb" ) ,

O
i

|

10 s Rs Re

wherein Y’ 1s a covalent bond or -CR5R- and Ry and Rgare 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 Ry, taken together, are a C2-
15 C6 substituted or unsubstituted alkylene group.

7. The compound of Claim & wherein at least one of R;-Ry is a heteroaryl group, a
substituted heteroaryl group, or a phenyl group substituted with at least one group
other than an aliphatic group when Rs-Rg are all -H.

20
8. The compound of Claim 6 wherein at least one of R}-R4 is a heteroaryl group, a
substituted heteroaryl group, or a phenyl group substituted with at least one group

other than an aliphatic group.
25 O The compound of Claim 8 wherein R3 and R4 are both methyl,

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

structural formula:



20 C(=NH)-NI-12, -C(=NH)-NHR , -C(=NH)-N(RaRb), -C(=NRc)-NH2, -C(=NRa)-

NHR , -C(=NR)-N(RORb), -NH C(=NH)-NH2, -NH C(=NH)-NHRa, -NH 17 january 2006
( NH) N(RaR ), -NH C(=NR)-NH2, -NH C(=NR)-NHRa, -NH C(=NRa) - NRaR‘

- NRdH- G =NMY OTMBIOS43AR - C( =NH) - NHRa, - NRd- C(=NH) - N(RaRb) , - N ORI NHD,
-NRd- C(=NRc) - NHRa, - NRd- C(=NRC) - N( RRb) , ¥ NHNH2, 25 NI { NHRU, -NHRaRb

- S2NH2, - SO2NHRa, - SO2NRaRb, - CH=CHRa, - CHECR Rb, -CR =CR Rb,-CR‘:CHRl,
-CR=CRaRb, -CCRa, -SH, -SR, _S(OR S(OZ2R, alkyl group, susbstituted
al kyl group, non-aromatic heterocyclic group, substituted non-aromatic
het erocycl i c group, benzyl group, substituted benzyl group, aryl group or
substituted aryl group wherein Ra-Rd arg each ipdepende®ly 30 an al kyl
group, substituted al kyl group, benzyl substlt ted ben yI aromatic or
substituted aromatic gKQup, or,NNRaRC taken t giget her Ncan al forma

substituted or unsubstit on-ag iC ocC 27. The
conpound of Claimb5 wherein the co ound i's represe ed b he follow ng 35
structural fornula: 11 Janupry 2006 WO 03/ 006430 PCT/ U802/2 717 51 0 Q

RI' ~N-, N~Rz " I Y NS®8HS wherein Y is a covalent Bond or -CR7Rs-.

S 5 28. The conpound of C aim 27 wherein R7 and Rs are different. 29. . The
conpound of C aim 27 , and a the ame; and R3 and R4 are the

sanme. 10 30. The corrpowetﬁfe‘&f 4Ry R and R2 are both aryl or
substituted aryl groups and R3 and R4 are both a lower al kyl group or a

substituted | Ower 1?.' kle‘he compound of Claim 10 wherein R, and R, are different and/or R; and Ryare
different. .

12. The compound of ClaitniO wherein R and R, are the same and Rz and R4 are the

10 same.

13.  The compound of Claim 12 wherein R3 and R4 are both a lower alkyl group or a
substituted lower alkyl group.

15 14.  The compound of Claim 13 wherein Rz and R4 are both a lower alkyl group
substituted with substituted with one or more groups selected from -OH, -Br, -Cl,
L, -F, -OR?, -O-COR?, -COR?, -CN, -NO,, -COOH, -SO3H, -NH,, -NHR?, -
N(R*R), -COOR?, -CHO, -CONH,, -CONHR? -CON(R*R®), -NHCOR?, -
NRCOR?, -NHCONH,, -NHCONR®H, -NHCON(R®RP), -NR°CONH,, -

20 NR°CONR®H, -NR°CON(R*R), -C(=NH)-NHz, -C(=NH)-NHR?, -C(=NH)-
N(R®RY), -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)-NHy, -NR*C(=NH)-
NHR?, -NR-C(=NH)-N(R*RY), -NR4-C(=NR®)-NH,, -NR%-C(=NR%)-NHR?, -

25 NR-C(=NR%)-N(RR"), -NHNH,, -NHNHR?, -NHR*R®, -SO,NH;, -SO,NHR?, -
SO,NR®R®, -CH=CHR?, -CH=CR’R®, -CR°*=CR*R?,-CR°=CHR", -CR°*=CR"R”", -
CCR? -SH, -SR?, -S(O)R?, -S(O)2R? 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

30 an alkyl group, substituted alkyl group, benzyl, substituted benzyl, aromatic or
substituted aromatic group, or,-NR“Rd , taken together, can also form a
substituted or unsubstituted non-aromatic heterocyclic group.



group. 31. The conpound of Claim 30 wherein R, and R2 are both phenyl or
substituted 15 phenyl and R3 and R4 are both nmethyl, ethyl, phehlJgnuary 2006
thienyl. 32. The conpound of Claim 31 wherein R7 and Rs are both nethYI or
wherei n R7 WRP3/086430t aken toget her, are propyl ene or butyl enBCTAEIEH e
compound of Claim 31 wherein R7 is -H,aﬁg Rs is lower allcyl, thienyl,
phenyl or benzyl. 34. The conpound of Caim31l wherein R and R2 are both
phenyl substituted with one or nore groups selected from-CH, -Br, -d, -1,
-F, -OR, -OCORa, -CDR, 25 CN, -NO2, -COON, -S@H, -NH2, -NHRa, -N(RaRb),
-COORa, -CHO, -CONBR, TheShhiRand of0CNIRT RiphereinNKCGORR 4 areRGORathy]-dxleDENH2

- NHCONRH, - NHCON( RaRb), -NR CONH2, - NRCONR3H, -NR CON(RaR), -C(=NH)-NH2,

R LN N2, - N TRESOrpa0 of et SRP R R e S SR A,
-NH C(=NR ) - NEl Ra, - NHsu(st:R1-wihR2 Riayt, one pieatptotier ik an MifPatic SiRap; Gf RNehd RIHRE,
NN, N DA hepn i R et R Bl GG, . cHECRaRb.
_CR=CWRb, 11 January 2006 WD 03/ 006430 PCT/US02/21717 52 5 04 | I R N
~XNRZ HY /117 \\ Thétdfholbd EREIHR?? wh&BmGRakh R, al@GBth a MEttroar@Racup or a
-S(ORa, -S(0)2R a, al lsti@feﬂ‘l‘x teroaﬁh’@x%h. tuted al kyl group, non-aromatic

het er ocycl i c group, substituted non-~aromati c heterocyclic group, benzyl

group, substituted benzyl group, aryl group
10 18,  The compound of Claim 17 wherein R; and R; are both a substituted or

unsubstituted phenyl group; or Ry and R, are both a substituted or unsubstituted
heteroaryl group.

19. - The compouﬂd of Claim 12 wherein R3 and R, are both a substituted phenyl
15 group.

20.  The compound of Claim 19 wherein R; and Ry are both a phenyl group
substituted with at least one group other than an aliphatic group.

£ 20" 21.  The compound of Claim 20 wherein R; and R, are both heteroaryl or substituted
: heteroaryl groups; or R; and R are both substituted or unsubstituted phenyl

groups.

22.  The compound of Claim 19 wherein R3 and R4 are both a phenyl group
25 substituted with one or more groups selected from -OH, -Br, -Cl, -1, -F, -OR?, -O-
. COR?, -COR?, -CN, -NOy, -COOH, -SO3H, -NH;, -NHR?, -N(R?R?), -COOR?, -
CHO, -CONH,, -CONHR?, -CON(R"R?), -NHCOR?, -NRCOR?, -NHCONH, -
NHCONR®H, -NHCON(R®R?), -NR°CONH,, -NR°CONR?H, -NR°CON(R’RP), -
C(=NH)-NH,, -C(=NH)-NHR?, -C(=NH)-N(R°R?), -C(=NR®)-NH,, -C(=NR®)-
30 NHR?, -C(=NR°)-N(RaRb), -NH-C(=NH)-NH,, -NH-C(=NH)-NHR?, -NH-
C(=NH)—N(R“Rh), -NH-C(=NR°)-NH_,, -NH-C(=NR®)-NHR?, -NH-C(=NR®)-
N(R*R"), -NR®H-C(=NH)-NHz, -NR®-C(=NH)-NHR®, -NR%-C(=NH)-NR’R"), -
NR’-C(=NR°)-NHz, -NR%-C(=NR°)-NHR?, -NR*-C(=NR")-N(R’R"), -NHNH, -
NHNHR?, -NHR®R®, -SO,NH,, -SO;NHR?, -SO,NR*R?, -CH=CHR?, -
35 CH=CR"R®, -CR*=CR*R",-CR°=CHR?, -CR°*=CR*R?, -CCR’, -SH, -SR?, -S(O)R?,
~S(0)2R?, alkyl group, substituted alkyl group, non-aromatic\heterocyclic group,
substituted non-aromatic heterocyclic group, benzyl group, substituted benzyl



or substituted aryl group wherein Ra-Rd are each independently an al kyl

group, substituted al kyl group, benzyl, substituted benzyl, ar r
substituted aromatic group, or,-NRaRd , taken together, can alggﬁ%%§%§2006

substi t utedVer3/00aSabst i t ut ed non-aromatic heterocyclic groupCT3®02/21717
conpound represented by the followi ng stfuctural fornula: S. S or a

physi ol.ogically acceptable salt thereof, wherein: Y is a covalent bond or
-CR7Rg-; R, and R2 are both a substituted or unsubstituted aryl group; R3
and R4 are both -H, rrethyl or ethyl; and R7 is -Hand Rs is -H or nethyl.

36t hThe conmpound of O g, | \é%ﬁg)%:cr BuHRicuR rﬁ%rc%ﬁ%vﬂéﬁé‘thﬂR%Bé'ea&HQ@éﬂeﬁ&&ﬂﬂ
W one Oor nore grou ecte I CORa ,
~CORa, 20 ON, -NO2, %tiﬂzﬁ oo TS RIS ag&\ﬁ?&j be?ﬁ%k@%}‘mtedgﬁé@%rb% or
-CONH2, - CONHRa, - CON§ubRiuted aNH@@R@oupNRGNRéR NHEEmbER ther, NEOCORIREEN a-

NHOON( RaRb) , - NRCONH2, o, NRCOE NREON, NH) - NHRa,
(= NI(—|) N( ??r R?_é o =NR R B 8’2“’ SN NHRaﬁ &man‘%ﬁ%R% wp 4 NH-ED( =NH) - NH2,

- NH C(=NH) - NH - NH C(=NH) - N(RaRb) -NJ 25 =NR) - NH2, - NH C(=NR) - NHRr,

-NH C(=NR) - N(R R"}3. - NRitoa{pobird of Clkiz; 12 Nﬁleielﬁ(lél‘dhﬂ RiNkRDoth a heteroaryl group or a

- NRd- C(=NH) - N(RaRb) , - NR) - NHRa,

- NRd- C( =NR) - N( RaRb) . ﬂﬁ%ﬁ%ﬂﬁmwymm% " SO2NH2, - SO2NHRa,

- S2NRr Rb, -CH=CHRa, -CH=CRaRb, -CR=CRaRb,- CR=CHR?, -CR=CR Rb, -CCR?, -SH,
-SRa, -S(O Rz, -StL) 2Rehe @Jlﬂpyshngdsmmm BOwEebiatH taud Relar@blsitl a @ibetitpted phenyl

non- aromati c terocyclic group, substituted non- aromatic heterocyclic
group, benzyl “group, SHBSR i t ut ed .benzyl group, aryl group or substituted
aryl group wherein Ra-Rd are each i ndependently an al kyl group, substituted

al kyl ‘group, benzyi, suRsdonipdtetlofiBmiayls whereRTe, iaad RE a8 bbGld fHehAdd®p O 11 .

January 2006 WO 03/ Oos%%é)’tl gT GtHSaQI%aS% ]017161 gr01511§ other than an aliphatic group.

15 26. The compound of Claim 24 wherein R, and R; are both a phenyl group
substituted with one or more groups selected from -OH, -Br, -Cl, -L, -F, -OR?, -O-
COR®, -COR?, -CN, -NO;, -COOH, -SO3H, -NH,, -NHR?, -N(R°R"), ~COOR?, -
CHO, -CONH,, -CONHR?, -CON(R®R®), -NHCOR?, -NRCOR?, -NHCONH, -
. NHCONR®H, -NHCON(R’RY), -NR*CONH,, -NR°CONR’H, -NR°CON(R®R"), -
20 C(=NH)-NH,, -C(=NH)-NHR?, -C(=NH)-N(R°R"), -C(=NR°)-NH,, -C(=NR°)-
NHR?, -C(-—'_NR°)—N(R“Rb), -NH-C(=NH)-NH3, -NH-C(=NH)-NHR?, -NH-
C(=NH)-N(R*R"), -NH-C(=NR%)-NH;, -NH-C(=NR°)-NHR?, -NH-C(=NR°)-
N(R*R?), -NRH-C(=NH)-NH,, -NR-C(=NH)-NHR?, -NR-C(=NH)-N(R"R"), -
~ NR%“C(=NR®)-NH,, -NR¥-C(=NR®)-NHR?, -NR-C(=NR®)-N(R*R®), -NHNH;, -
25 NHNHR?, -NHR'R®, -SO0,NHz, -SO,NHR?, -SO,NR’R”, -CH=CHR?, -
CH=CR’R®, -CR*=CR*R’,-CR*=CHR?, -CR°*=CR*R’, -CCR?, -SH, -SR?, -S(O)R’,
~S(O),R?, alkyl group, 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%-RY are each independently
30 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.

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



aromati c group, or,

-NR2Rd , taken together, can also forma substituted or

unsubstituted non-aromati c heterocyclic group. 37. The conpound fL%CIa

wherein R5 and R6 are the sane. 38. The conpound of C aim 37 whe

enpted by the follow ng structural fornmula, C"f/%s@/ﬁﬁl . El\

conpoundl
SN?§§8&§41 20 42. Y" N1 1 R;R6 S wherein Y" is a cova

S 10 39

or -CH2. The conpound of O aim 38 wherein R5 and R6 are both a | ower alkyl

group or a phenyl

group. The conpound of Claim39 wherein R5 and R6 are

both a nethyl group. The conpound of Claim 39 wherein RL and R2 are both
phenyl or substituted phenyl; R3 and R4 are both a |owgr al kyl group; and
R5 and RU, are both a |lower alkyl group. ound reT?esented by the
foll owi ng structural

t hereof, wherein a) RIR

and Rs are both -

10

15

20

- 30

H

28.

29.

30.

31.

32.

33.

34.

fornula S 25 off a phys ol ogi cal

e\ug ' an%?Rﬁ re bBeh methyl;
11 Ja ary 20 ' '006430 ﬁ [/ 1J5Q%/ 21717

|y acceptable salt

S : S
wherein Y~ s a covalent bond or -CR5Rs-.

The compound of Claim 27 wherein R, and Rg are different.

. The compound of Claim 27 where R; and R; are the same; and Rz and Ry are the

same.

The compound of Claim 27 wherein R; and‘Ro are botﬁ aryl or substituted aryl
groups and R; and R4 are both a lower alkyl group or a substituted lower alkyl

group.

The compound of Claim 30 wherein R; and R; are both phenyl or substituted
phenyl and Rj and Ry are both methyl, ethyl, phenyl, or thienyl.

The compound of Claim 31 wherein Ry and Rg are both methyl or wherein R7 and
Rjs, taken together, are propylene or butylene.

The compound of Claim 31 wherein R7 is -H and Ry is lower alkyl, thienyl,
phenyl or benzyl :

The comipound of Claim 31 wherein R; and R; are both phenyl substituted with
one or more groups selected from -OH, -Br, -C}, -], -F, -OR?, -O-COR? -COR?, -
CN, -NO,, -COOH, -SO3H, -NH;, -NHR?, -N(R*R), -COOR’, -CHO, -CONH,, -
CONHR?, -CON(R'R), -NHCOR?, -NRCOR?, -NHCONH;, -NHCONR®H, -
NHCON(R®R?), -NR°CONH,, -NR°CONR®H, -NR°CON(R*R?), -C(=NH)-NH;, -
C(=NH)-NHR?, -C(=NH)-N(R’R}), -C(=NR°)-NH,, -C(=NR®)-NHR?, -C(=NR°)-

'N(R°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(RR®), -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*R"), -NHNH,, -NHNHR?, -NHR’R?, -
SO,NH,, -SO,NHR?, -SO,NR*R, -CH=CHR®, -CH=CR°R?, -CR*=CR’R",-

JRuany, 006
d

R7



54 b) R, and R2 are both phenyl; R3 and R4 are both ethyl; R7 and Rg are
both - H ¢) R and R2 are both 4-cyanophenyl; R3 and R4 are bot .o
is nmethyl; Rgis -H 5 d) R and R2 are both 4-net hoxyphenyl; dgjazﬁwgogér:{e
bot h net hyl WORIB/#6#0 Ry are both -H, e) R and R2 are both pHGeHUS2R371and R4
are both nethyl; R7 is nethyl; Rs is - H2 fl R and R2 are both phenyl; R3
and R4 are both ethyl; R7 is nethyl; Rgis -H 10 g0 R and R2 are both

4- cyanophenyl; R3 and R4 are both nethyl; R7 and Rg are both -H h) R and
R2 are both 2,5-di net hoxyphenyl; R3 and R4 are both nmethyl; R7 and Its are

both -H i) R and R2 ame-dakh @R&CQIBRELOQRB’D@RRER” - )&ﬂd ﬁé)z&ﬁ%@%rhup,

TR are- bot hlﬁefﬁtyr¥uhé?5§ﬁ(fﬁﬂ% ogb i Gicko2 etegieS el e, Bhoanenyl: RS
3-fl uorophenyl ; R3 andaRatic betbwcyrlvgrdnp) henRil gaovg, Rbsﬁiamébbwhgwm apd goppR,

and R2 are both4ch|o te Rs
iIs-H m R and R2 ar gp%g%kd ﬁm@ﬁgﬁéﬁiﬁ PR ?mﬁﬂ &alggtghﬁb’l

R7 and Rs are>both - HSubsytuged agﬁ’hjg’iﬁﬂpat?eéz%o?ﬁst@ﬁ%?%@yﬁ REATE or Sl'f%gsnélﬁ R4 are
both nethyl; R7 and 25roR&t1agﬂ)ubprIrhNRFRd JadkeRfogather, Bon @lsefobmtatsubstituted or

2, 3-di net hoxyphenyl and Rg are both -H, p)
R and R2 are both 2 3 Bgltﬁéﬁ;@%ﬁ%}éﬁ#ﬂc@&Ja%%hhg%a?e both nethyl; R7 is
methyl; R8 is -H 30 q) R and R2 are both 2,5-difluorophenyl; R3 and R4 are

both nethyl; R7 and. Ra @h@aoﬁ)ﬁﬁ f&prektntddlby&%ﬁ&lb%n@@ﬁ@ctural formula

m A

or a physiologically acceptable salt thereof, wherein:

Y’ is a covalent bond or -CR7Rg-;

R; and R, are both a substituted or unsubstituted aryl group;
15 R3 and R4 are both -H, methyl or ethyl; and

R7 is -H and Ry is -H or methyl.

36.  The compound of Claim 34 wherein R; and R, are both phenyl substituted with
one or more groups selected from -OH, -Br, -C|, -1, -F, -OR?, -O-COR?, -COR?, -

20 CN, -NO,, -COOH, -SO;H, -NH,, -NHR?, -N(R°R?), -COOR?, -CHO, -CONH,, -
CONHR?, -CON(R’R®), -NHCOR®, -NRCOR?, -NHCONH,, -NHCONR®H, -
NHCON(R'R®), -NR°CONH;, -NR‘CONR?H, -NR°CON(R*R?), -C(=NH)-NHa, -
C(=NH)-NHR?, -C(=NH)-N(R*R"), -C(=NR°)-NH,, -C(=NR%)-NHR?, -C(=NR°)-
N(RR®), -NH-C(=NH)-NH,, -NH-C(=NH)-NHR?, -NH-C(=NH)-N(R*R?), -NH-

25 C(=NR°)-NH,, -NH-C(=NR°)-NHR?, -NH-C(=NR°)-N(R*R?), -NRH-C(=NH)-
NH,, -NR®-C(=NH)-NHR?, -NR%-C(=NH)-N(R*RP), -NR*-C(=NR®)-NHz, -NR*-
C(=NR°)-NHR?, -NR*C(=NR")-N(R*R®), -NHNH,, -NHNHR?, -NHR’R®, -
SO,NH,, -SO,NHR?, -SO,NRR”, -CH=CHR?, -CH=CR*R’, -CR*=CR"R",-
CR°=CHR? -CR*=CR*R”, -CCR? -SH, -SR?, -S(O)R?, -S(O),R? alkyl group,

30 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 allcyl group,
substituted alkyl group, benzyl, substituted benzyl, aromatic or substituted



WO 03/ 006430 55 PCT/US02121717 5 10 r) R and R2 are both
2,5-di fluorophenyl; R3 and R4 are both nmethyl; R7 is nethyl; RSHI g&
R, and R2 are both 2,5-dichlorophenyl; R3 and R4 are both methyl; ua&ﬁa bg

are both - Hyotosobtaz@nd R2 are both 2, 5-di net hyl phenyl; R3 anﬁc%sgi/ﬁ7ppth
methyl; R7 and R8 are both -H, u) R aggl R2 are both 2, 5-di net hoxyphenyl ;

R3 and R4 are both nethyl; R7 and Rs are both -H v) R and R2 are both
phenyl; R3 and R4 are-both net hyI R7 and Rg are both - H and w) R and R2
are both 2,5-di net hoxyphenyl ; R3 and R4 are both met hyl ; R7 is nmet hyl ; R6

is -H 43. , A compound represente ow ng _structura formul a
11 11 14 1 15 N~ ~R2 @%?‘Pagrﬁwgfﬁf% cgﬁ‘W"%@Fép‘t Al T § o ﬁ%‘i‘“&%f’r
wherein: a) R and R2 unsebshbiidd mhneyamasigtheteydcycliRIreird R4 are both nethyl; R7
is methyl; Rgis -H 20 b) - R and R2 are both 2, 5- di met hoxyphenyl ; R3 and

R4 are both net hy R7 . and re. hot and are both
2, 5- di met hoxyphe %hea?ﬁﬂ’pﬁgnd:‘}fg:l ‘{;WH%PH% amERs pPE @iy | . Rs is -H d)
R, and R2 are i)oth 3-f1 uorophenyl; R3 and R4 are both nethyl; R7 and Rs 25

gr tetht Ph:" f‘t”d B R B & &8&@7%1?&8{1 Hi%%@%&ﬂlﬁ%‘)’épresgﬁemdmﬂ are
© ety following structural formula:

R; N )"\ /“\ '\IJ Rz
S Rs | Reg S

10 : wherein Y™ is a covalent bond or -CHZ.

39. The compound of Claim 38 wherein Rs and R; are both a lower alkyi group or a
phenyl group.

15  40. The compound of Claim 39 wherein Rs and R; are both a methyl group.

41. The compound of Claim 39 wherein Ry and R, are both phenyl or substituted
phenyl; R3 and R, are both a lower allkyl group; and Rs and Ry are both a lower

alkyl group.

20
42. A compound represented by the following structural formula:
Ts 0 0 T4
Ry N N Ro
Y ~— \ " P \’_( :
H H
R R
s 7 ° s

or a'physiologically acceptable salt thereof, wherein

25 >

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



and Rg are both -H t) R and R2 are both phenyl; R3 and R4 are both nethyl;
R7 and Rs are both H 11 January 2006 WD 03/006430 PCT/ USOZ/ZlﬁJrZ;aWﬁOO@
10 15 45. 20 46. 25 47, A pharmaceutical conposition conprising a
phar maceut M@P¥Y0oddtept abl e carrier or diluent and a conpouRETAEPHEIENt ed
by the following structural formula: 3 2#Z R4 1 NRZY Il 1 1SR R6 Sor a
phar maceutically acceptable salt thereof, wherein: Y is a coval ent bond,
phenyl ene group or a substituted or unsubstituted straight chained
hydr ocar byl group, or, Y, taken together with both >C=Z groups to which it
i s bonded, is a substilut edRiomdinsehisth phehddRaswinarebgh ethyl; RRiandRdarRBothr-e
i ndependently an aryl group,or a substituted aryl group, R3 and R4 are
i ndependently -H, an aliphat’ic group, a substituted aliphatic group, an
aryl group or a substidut e amilR,gredof 4-Rendptand; RpaepRaebothynetty], Raris
aliphatic group, a substituted . aliphatic group, an aryl group or a
substituted aryl group:; andnetgyl?ﬁ“gb&’ :

5 d) R, and R; are both 4-methoxyphenyl; R; and Ry are both methyl; R; and

Rg are both -H;
e) R; and R; are both phenyl; R3 and Ry are both methyl; R;is methyl; Rg is -

H;
1) R, and R; are both phenyl; R3 and Ry are both ethyl; R5 is methyl; Rg is -H;
10 A 2) R; and R; are both 4-cyanophenyl; R3 and R4 are both methyl; R7 and Rg

are both -H; i
h) R, and R; are both 2,5-dimethoxyphenyl; R3 and R4 are both methyl; R,
| and Rg are Both -H; ' - . | -
1) R; and 1;{2 are both 2,5-dimethoxyphenyl; Ri and R, are both methyl; Ry is

15 _ methyl; Rg is -H;
)] R and R; are both 3-cyanophenyl; R3; and Ry are both methyl; Ry and Rs
are both -H;
k) R and R; are both 3-fluorophenyl; Ry and R, are both methyl; Ry and Rg
are both -H; ‘ |
20 | D) Ry and R; are both 4-chlorophenyl; R3 and Ry are both methyl; R7 is

methyl; Rgis -H;
m) R; and R; are both 2-dimethoxyphenyl; R; and R4 are both methyl; R; and
Rg are both -H; .
n) R, and R; are both 3-methoxyphenyl; R; and R, are both methyl; R, and
25 Rgare both -H;
0) R; and Ry are both 2,3-dimethoxyphenyl; R3 and Ry are both methyl; R
and Rg are both -H; »
P) R; and R; are both 2,3-dimethoxyphenyl; R3 and R4 are both methyl; Ry is
methyl; Rg is -H;
30 Q) R, and R; are both 2,5-difluorophenyl; Rs and Ry are both methyl; Ry ana
Rjare both -H;



Z is =O or =S. The pharnaceutical conposition of Oaimd44 wherein Yisa
coval ent bond, phenylene group or a substituted or unsubstituted strai %’[@
chai ned hydrocarbyl group, or, Y, taken together with both >C=Zlb?4§’l9ﬁ‘§’ 6

which it isyBQRAe6ael S a substituted or unsubstituted aronaggfﬂg5£#8i7The
pharmaceutical conposition of Caim45 wherein Y, taken together W th both

>C=Z groups to which it is bonded, is a substituted or unsubstituted
aromatic group. represented by the followi ng structural fornula: The
phar maceuti cal composition of C aim46 wherein the conpound is 11 January

2006 WO 03/006430 57 R§ W ;R NndR,bk v3EH, 80R02bKdnd1: Rl 2N R, aflt bB¥ métlPh R5is RS
R5 S wherein Ring Ais substituted or unsubstituted and Wis -CH or -N.

48. The pharnaceutical conp®&f¥liBeisdt O ai m 45 wherein Y is a coval ent bond

or a 5 substituted or 5)uns UP Stk RY Eﬁ%ogﬁﬂf-eﬁﬁlb%helgﬁ;%%d@ airemﬁn methyl; Ry and

phar maceuti cal conposition of C aim45 wherein thé conpound is represented
by the following structuralRsfaeabattdl; | 11 14 3 N'~NyR2 N1 | RS R6 S 10 15

wherein ¥’ is a coval &l t b%ﬂmg R, ér%gﬁ_ﬁ—g%ﬂ@?ph%ﬁ'}q; ﬁﬁan%rﬁ £85I methyl; Ry and
i ndependently =
Rgare both -H;
u) R; and R; are both 2,5-dimethoxyphenyl; R3 and R4 are both methyl; Ry
and Rg are both -H;
V) R; and R; are both phenyl; R; and R, are-both methyl; R; and Rgare both -
10 H; and
w) R; and R; are both 2,5-dimethoxyphenyl; Rs and R4 are both methyl; Ry is
methyl; Rgis -H.

43, - A compound represented by the following structural formula:
R3 o) 0 R4

15 S
or a physiologically acceptable salt thereof, wherein:
a) R; and R; are both 4-cyanophenyl; R3 and Ry are both methyl; Ry is
methyl; Rgis -H;
20 b) - R, and R; are both 2,5-dimethoxyphenyl; Rz and Ry are both methyl; Ry
and Rg are both -H; ' _
c) R, and R; are both 2,5-dimethoxyphenyl; R3 and Ry ére both methyl; Ry is
' methyl; Rg is -H;
d) R, and R; are both 3-ﬂuoropheﬁyl; R; and R, are both methyl; R; and Ry
25 are both -H; and
e) Ry and R; are both 2,3-dimethoxyphenyl; Rz and R4 are both methyl; Ry
and Rg are both -H.
D R; and R; are both phenyl; R3 and R4 are both methyl; R; and Rgare both -
H



H, an aliphatic or substituted aliphatic group, or R7 is -Hand Rs is a

substituted or

a C2-C6 substituted or wunsubstituted al kyl ene group. 50. The ph

unsubstituted aryl group, or, R7 and R8, taken t ther, are
b Faii208G)

b

conposi ti onWsf 0390t 45 wherein the conpound is represented myr/use/21717

foll ow ng structural

formula: 13 00 R456 R~ ~NNY" N HH11 S 20

wherein Y' is a covalent bond or -CH2-. N~ ~R2 S 51. The pharmaceuti cal
conposition of Claim50 wherein RL and R2 are different and/or R3 and R4
WO 03/ 006430 58 11 January 2006 PCT/US02/21717 52. The
conposition of Claim50 wherein R, and R2 are the sane and

R3 and R4 are the gane, 3 i cal s X
AP o fgpthep a1 RRGRER U fm SATROR L Doy b B TLAREr

are different.
phar maceuti cal

wherein R3 and -R4 are

group. 54. The phar naceu¢ijuegtand @gm%'ﬁpre%en@ﬂéﬁyﬁhesfgﬂmgéwwl feravlR are
both nethyl or ethyl. 10 55. Thefjphar macguti cal gonposi tRon of daimb54
wherein R, and R2 are both an ary‘ suppstituted aryl gr{oup. 56. The

phar maceut i cal

10

15

20

25

or
conposi tirp_of C m\54 ein RAXand F!}a e botRa
N N ;

45,

46.

47.

.

S Rs Re

H

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 and R; are independently an aryl group or a substituted aryl group,

R3 and R, are independently -H, an aliphatic group, a substituted aliphatic
group, an aryl group or a substituted aryl group; 7

Rs-Rg are independently -H, an aliphatic group, a substituted aliphatic
group, an aryl group or a substituted aryl group; and
Zis=0 or=8S.

The pharmaceutical composition of Claim 44 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;

The pharmaceutical composition of Claim 45 wherein Y, taken together with both
>C=Z groups to which it is bonded, is a substituted or unsubstituted aromatic

group.

The pharmaceutical composition of Claim 46 wherein the compound is
represented by the following structural formula:



15 phenyl group or a substituted phenyl group. 57. The pharmaceuti cal
conposition of Claimb54 wherein R, and R2 are both a phenyl gI’OIIJP
substituted with one or nore groups selected from-0OH, -Br, - {anuary2006
-ORa, -O Crg.037066830. - CN, -NO2, -COOH, -SQBH, -NH2, - NHRU, 0
_COORL, - OO, SR, - CONHRa, - CON( RaR%) . - NHOOR . - NROOR P'foB ¥ 1’”27,2
NHCONR' H, - NHCON( RaRb) - NRCONH2, - NRCO QRaH, - NRCON(RaRb), - C(=NH)-NH2,
-C(=NH) - NHR2, -C(=NH)-N(R Rb), -C(:NR)- NH2, -C(=NR)-NHR ,
-C(=NR')-N(RaRD), -NT3-C(=NH)-NH2, -NH C(=NH)- NHRa, -NH C(=NH)-N(RaRl),
-NH C(=NR) - NHz, -NH C(=NR)-NHRa, -NH 25 C(=NR )~N(RaRb), -NRdH C(=NH)- NH2,
-NRd- C(=NH) - NHRa, -NRd-C(=NH)- N(RaRB), - NRy“C(=NRJ-NH,, -C?Rd- C(=NR’) - NHRa,

-NRd- C(=NR) - N(RaR), - NHNH2, -NHNHRZ, - NHR , AS H2, -SCPNHRa, - SO2NRaRb,
-CH=CHRa, - CH=CR Rb, -CR =&R Rb, —CHRa, - & -CCRa,N - SH, -BRa,
-S(ORL, -S(O2R, allcyl gr Substj tafe " nongaf omat.i c

group, substituted benzyl grou aryl group or substitiuted arydl group
wherein Ra-Rd are |ndependently3an al ki group, substiftsut ed afkyl group,
benzyl substituted bepBybin RIPAES ubstRHited StiRBIHstitHiRIhnd W BRI o§0QUP,
NR Rd , taken together, can also forma substituted or unsubstituted
non aromatic heterocyclic group. 35 58. The pharmaceutical conposition of
Cl ai m 52 wherei n 8 antheRhamasewisahcomppsigeny bf Clgmodpowhereia Kishsovalentédngomeny |
~group. 11 Janugry 2006g,,Va:036L08AR8 ninid i @@Q%%%;g% 59 59. The
. pharmaceuti cal conposition of C aim58 wherein and R2 are both a phenyl
or substituted phenyl group. 5 60. The pharmaceutical composition of Caim
52 wherein R anddR, dfle dhotimcenticsidosipotitiored Giierdd whpreiuphe dinpodiiis

" phar maceuti cal conposif, ﬁ&n%b?ﬂ?éﬂlé‘\%n &drafgmlgorrpound is represented
by the foll ow ng struct raI 1 R4

het erocyclic group 30 substi tutled non-;ron&tic het er ocycl i ¢ gfjoup, benzyl

Y Jk

R‘\”/ N - \[r
S R5 '

10
wherein Y is a covalent bond or -CR7Rs- and Ry and Rg are each independently -
H, an aliphatic or substituted aliphatic group, or R7 is -H and Rg is a substituted or
unsubstituted aryl group, or, R; and Rg, taken together, are a C2-C6 substituted or
unsubstituted alkylene group.

15 : '

50.  The pharmaceutical composition of Claim 45 wherein the compound is

represented by the following structural formula:

Ts o 0 T4
Ry N )j\ /{k N R
Y \N Y N/ \”/ 2
H H .
S8 S

20
wherein Y™ is a covalent bond or -CH,-.

51. The pharmaceutical composition of Claim 50 wherein R and R; are different
and/or R; and R, are different.



RN\ x J~NRz NY NHHI10 62. 15 63. 64. 20 65. 25 66. 67. 30 68. g
wherein Y' is a covalent bond or -CR7R8-. The pharmaceutical co Lt
Claim 61 wherein R7 and R8 are different. The pharnaceuti cal cgﬁngg}s“?dtrfg%@;f
Cl ai m 61 WEP3R6EAd R2 are the same; R3 and R4 are the sa®&T/ERY2RY7 and
R8 are the sane. The pharmaceutical conpdsition of Caim61 wherein R and
R2 are both aryl or substituted aryl groups and R3 and R4 are both a | ower
al kyl group or a substituted |ower allcyl group. The pharnaceuti cal
conposition of Claim6l wherein R, and R2 are both phenyl or substituted
phenyl and R3 and R4 are nethyl, ethyl, phenyl, or thienyl. The

phar maceuti cal conposition of |.m. 65 erepp.lt, are. o

or wherein R7 and , ﬁ-lé\?éhna %Cglé‘?%g]f;?m%ér%e}mﬁro g%/ ngnsg%gl%r%g{ y %dngz. 2&‘%]'%%!3 &Hédmd
phar maceut i cal conposi Ri en Rfaradhgisgmes wherein R7 is -H and Re is | ower

al kyl, thienyl, phenyl or benzyl. The pharmaceutical conposition of C aim 65

el ect ed from 50115 - phte gmicnyicat Bnoggot ofCelin 2 {iro Bobe Kyt BF BeiEs0

PCT/ US02/ 21717 alkyl group or a substituted lower alkyl group.

54, The pharmaceutical composition of Claim 53 wherein Rj and R4 are both methyl

or ethyl.
10
55. The pharmaceutical composition of Claim 54 wherein R and R; are both an aryl
or substituted aryl group. :
56. -The Ijhannaceﬁtical compositioﬁ of Claim 54 wherein R; and R; are both a
15 phenyl group or a substituted phenyl group.

57.  The pharmaceutical composition of Claim 54 wherein R, and R; are both a
~ phenyl group substituted with one or more groups selected from -OH, -Br, -C, -1,
-F, -OR?, -O-COR?, -COR?, -CN, -NO,, -COOH, -SO3H, -NH,, -NHR?, -N(R°R"),
20 -COOR?, -CHO, -CONH,, -CONHR?, -CON(R®R"), -NHCOR?, -NRCOR?, -
NHCONH,, -NHCONR®H, -NHCON(R®R®), -NR°CONH;, -NR°*CONR’H, -
NR°CON(R?RP), -C(=NH)-NH,, -C(=NH)-NHR?, -C(=NH)-N(R?R®), -C(=NR®-
NH,, -C(=NR°)-NHR?, -C(=NR°)-N(R*R®), -NH-C(=NH)-NH;, -NH-C(=NH)-
NHR?, -NH-C(=NH)-N(R*R"), -NH-C(=NR°)-NH;, -NH-C(=NR")-NHR? -NH-
25 C(=NR°-N(R*RP), -NR*H-C(=NH)-NH,, -NR%-C(=NH)-NHR?, -NR%-C(=NH)-
N(R’R?), -NRI-C(=NR®)-NH,, -NR*-C(=NR®)-NHR?, -NR*C(=NR°)-N(R*R?), -
NHNH,, -NHNHR’, -NHR'R”, -SO,NH,, -SO,NHR?, -SO,NR*R", -CH=CHR?, -
CH=CR’R’, -CR°=CR’R",-CR°=CHR?, -CR°=CR*R®, -CCR?, -SH, -SR?, -S(O)R®,
-S(O),R?, alkyl group, substituted alkyl group, non-aromatic heterocyclic group,
30 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.

35
58.  The pharmaceutical composition of Claim 52 wherein R3 and R4 are both a phenyl

group or a substituted phenyl group.



60 CORO, -CORO, -CN, -NX®2, -000H, -SO3H, -NH2, -NHRa, -N(RaRb), -COCRS, -
CHO, -CONH2, -CONHRa, -CON(R2Rb), -NHCORa, -NRCORa, -NHCONH2, - NHCONRaH,
-NHCON( RERL), - NR CONH2, - NR CONWH, - NRCON( R2Rb), - C(=NH)- NH2, 11 January2006
- C(=NH) - NH =AH) - N(RaRb), -C(=NR)-NH2, -C(=NR) 5 NHRr,
-C(=NR‘)-N(RRIRQ%&GJ}WquNI-D-NHZ, - NH- CgeNH) - NHRa, - NH- O =N~ NC HARD)

-NH- C(=NR )-NH2, -NH-C(=NR )-NHRH, -NH C(=NR )- N(RaRb), -NRH C(=NH)-NH2,
-NRa- C(=NH) - NHRa, - NRa- C(=NH)-N(RaRb), - NRd-C(=NR)-NH2, -NRd-C(=NR)- NHRa,
-NRd- C(=NR" ) - N(RaRb), -NHNH2, - NHNHRe, -NHRaRb, - SO2NH2, - SO2NJf Ra,

- S2NWRb, -CH=CHRa, 10 CH=CRaRb, -CR =CRaRb, - CR=CHRa, - CR=CRrRb, -CCRa,

-SH, -SRa, -S(ORa,. -S(O 2Ra, alkyl groups, substituted al kyl group,

non- ar ogat i CI' het esocy cirheplghaaeutica U&iﬁﬁdsiﬁaheﬁCmﬁzﬂﬁa:ﬁmﬁﬁﬁﬂ R Jitﬁltrebragﬁydih BC |
group, benzyl group, s : roup, aryl group or substitute
aryl group wherein Ra- cf%gllrgé%égscugfg@né%héﬁgoeuﬁfly an al kyl group, substituted
al l cyl group, benzyl, substituted benzyl, aromatic or. 15 substituted
aromati c groups 0kQ.- NRriRdpharth@¢efical 6@eidstion o€ BRird 53 SHERLTR AandRubsd bdtiuh ed or
unsubsti tut ed non- ar ong| isc pgt ermo?ép%lui c group. 69. A pharnaceuti cal
conposition conpri si,ngS ?)tﬁg ceubi Cal | y acceptable carrier or diluent and
a conpound represented by the followi ng structural formula: a ORL \ Tt/ \
IN-" \ NRZ2 H H 2@;.S otheGpHasleRi@0bmdos¥ioA6£ERIARY @heRtd thé BaISRhd isvher ei n:
Y' is a coval ent bond or -CR7 i E and R2 arf both a substituted or
unsubstituted aryl gr olpresensss yghe fopng siuetal formpla iyl or ethyl; and R7
is -Hand Rs is -H or nethyl. . The ar maceupi cal coRposition of C aim69
wherein R, and R2 are both phenyl subsffituted With onelor nore groups

selected from-OH -BrRi<C, - N\F -0 CO?O/N _-FEN, - N2,
-000H, -SOBH, -NH2, - NHRa, (RaR),H Sy N ;
10 '8 ' 8 :

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

62.  The pharmaceutical composition of Claim 61 wherein Ry and Ry are different.

) .
63. The pharmaceutical composition of Claim 61 where R; and R; are the same; R
and R, are the same; and R; and Rg are the same.
64. The pharmaceutical composition of Claim 61 wherein R; and R; are both aryl or
20 substituted aryl groups and R3 and R4 are both a lower alkyl group or a substituted
lower alkyl group. ‘
65.  The pharmaceutical composition of Claim 61 wherein R and R; are both phenyl
or substituted phenyl and Ri and R4 are methyl, ethyl, phenyl, or thienyl.
25
66.  The pharmaceutical composition of Claim 65 wherein Ry and Rg are both methyl
or wherein Ry and Ry, taken together, are propylene or butylene.
67.  The pharmaceutical composition of Claim 65 wherein R; is -H and Ry is lower
30 alkyl, thienyl, phenyl or benzyl.

68.  The pharmaceutical composition of Claim 65 wherein R; and R; are both phenyl
substituted with one or more groups selected from -OH, -Br, -Cl, -1, -F, -OR?, -O-



CHO, -CONH2, - CONHR?, - CON(R2Rb), -NHCORa, - NRCOR , - NHCONH2, - NHCONRaH,
-NHCON( RaRl ), - NR CONH2, - NRCONRaH, - NRCON(R3R), - C(=NH)- NH2, -G(=NH)- .
-C(=NH) -N(rRE), -C(=NR)-NH2, -C(=NR) R3 p 11 January 2006 WO os‘%@%‘%&m
PCTI US02/ 2 WO P3M9648HRa, - C(=NR) - N( RaRb),, - NH C(=NH) - NH2, - NHPCTAN)/2NKT W
-NH- C(=NH)-N(RaR D, -NH C(=NR)-NH2, - N8P C(=NRa)-NHRa, -NH C(~, R)- N(RaRb),
-NRdH C(=NH) - NH,, - NRd- C( =NH) - NHRa, - NRd- C(=NH) - N(RaRb), - NW C(=NR) - NHv
-NRd- C(=NR' ) - NHRa, - NRd- C(=NR ~- N(RaRb), -NHNB2, 5 NIIN, -NHRaRb, - SO2NH2,
-S2NHRr, - SOZNRaRb, - CH=CHRB, - CH=CWRb, - CR=CRaRD, - CR =CHRa, - CR=CR3Rb,

- CCRa, Sr ER? - S( Q¢BR?, -CcoRE ARRaN0a- F@blﬂfmbmﬁ NHHDFHRFHWI@ ), kadoar®pup,
non-aronatl C eterocyc al | er

group, benzyl group, sé‘gg)t’ %% 8@% Cgilg ﬂ‘gal}@-ﬁe ngRg?)%‘s Wﬁf?

aryl group wherein Ra- RHCONR EadfHCANCRERIHENR @omz,aw@w%mapQON(RaR

substituted al kyl grou(p(_mnmﬂ ,-C Wit ed-han RﬂRa)r c@(aNRe) 2QH,, -C(=NR%)-
substituted argmatic

' ' r f a
substituted or gunsubst Q?HE%) {)’l @ﬁi@?&f}g d M@E‘gﬂ @%R %ﬁg]
phar maceuti cal conposi C(%)dﬂ(mé); NHEL (WKRY) &V, Rﬂ{eﬁ(etNRﬁ) -HHB” -NE-GEhR)- 15
72. 3~ NR R \n/ "N NpéRey qum{ ulbc RRFPONHL 71
wherein the conpound |1§(drepre§ent d bdy tga oI (QV\ANKQ strugt u?%@orr&“w I3
ool4all RS RL 11 6 6NBOCK 2
NHNHRa, NHR"‘R , -SOzNHz, -SOZNHR , -SOzNRaRb, -CH=CHZRa, -
10 CH=CR®R®, -CR*=CR"R’,-CR*=CHR?, -CR"=CR*R’, -CCR?, -SH, -SR?, -S(O)R?,
-5(0)2RE, alkyl groups, substituted alkyl group, non-aromatic heterocyclic group,

substituted non-aromatic heterocyclic group, benzyl group, substituted benzyl
group, aryl group or substituted aryl group wherein R%R® are each independently
an alkyl group, substituted alkyl group, benzyl, substituted benzyl, aromatic or.

15 substituted aromatic group, or,-NR®RY, taken to gether, can also form a
substituted or unsubstituted non-aromatic heterocyclic group.

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

SN
R N
hh e
H H
20 S S

or a physiologically acceptable salt thereof, wherein:
Y’ is a covalent bond or -CR7Rg-;
R; and R; are both a substituted or unsubstituted aryl group;
25 : R3 and Ry are both ~H, methyl or ethyl; and
Ry is -H and R; is -H or methyl.

70.  The pharmaceutical composition of Claim 69 wherein R; and R; are both phenyl
substituted with one or more groups selected from —OH, -Br, -C}, -1, -F, -OR?, -O-
30 COR?, -COR?, -CN, -NO,, -COOH, -SO;3H, -NHZ; -NHR?, -N(RaRb), -COOR?, -
CHO, -CONH_, -CONHR?®, -CON(R"‘Rb), -NHCOR?, -NRCOR?, -NHCONHj, -
NHCONR®H, -NHCON(R®R"), -NR°CONH,, -NR°CONR’H, -NRCCON(RaRb), -
C(=NH)-NH,, ~-C(=NH)-NHR?, -C(=NH)-N(R*R?), -C(=NR°)-NH,, -C(=NR%)-



2574. 75. 30 76. wherein Y" is a covalent bond or -CH2-. The pharnmaceuti cal
conposition of daim72 wherein R5 and R6 are both a |ower al kylngiﬂm;‘(ﬁﬁ%a
phenyl grouve. The Phar maceuti cal conposition of Claim73 wherein R5 and R6
are both a 38r oup. The pharmaceutijcal conposition of EFRUSIZETHher ein
Rl and R2 are both phenyl or substitut ébl phenyl; R3 and R4 are both a | ower
al kyl group; and R5 and R6 are both a | ower al kyI group. A pharnaceuti cal
conposition conprising a pharnmaceutically acceptable carrier or diluent and
a conpound represented by the foll ow ng structural fornula: 11 January 2006
WD 03/ 006430 PCT/ USOZ/m:l'Kf? CENEG-N(RIR),~RBI- q%)ﬁﬁl;ls er@be&i)MiEcd\@é{ abl e

salt thereof, wherein: )R@q@@_mttj}\% I6=R3~agdrRéng gﬁ
D e Snﬁ?ﬁéﬁ zﬂg E)m%wﬁ@) LB el gﬁmﬁ T

and R4 are both ethyl ; NR? G{xﬁdRR%NI@t;é‘ﬂb hNRcHNHRﬁ -NRFE}(—NR&)MR e-NIOVH,, -

4- cyanophenyl ; 5sR3 and am;{gu ,aRtR8CHs g .e) R and
R2 are both 4- nethoxyp en}/: E? t ?QIR C gg are bot
-H f) R and R2 are beHR Bh%nsﬁR—ﬁg%nG:RRiﬁ%Re -G mﬁ(@R Rs
s - -8(0);R?, alkyl groups, substituted alkyl group, non—aromatlc heterocychc group,

substituted non-aromatic heterocyclic group, benzyl group, substituted benzyl
group, aryl group or substituted aryl group wherein R®R? are each independently

10 an alkyl group, substituted alkyl group, benzyl, substituted benzyl, aromatic or
substituted aromatic group, or,-NRaRd , taken together, can also form a
substituted or unsubstituted non-aromatic heterocyclic group.

71.  The pharmaceutical composition of Claim 49 wherein Rs and R are the same.
15
72.  The pharmaceutical composition of Claim 71 wherein the compound is
represented by the following structural formula:
| T
T
\H/ \T Y T/ \”/
3 Rs Re S
20 - wherein Y” is a covalent bond or -CHj-.

73.  The pharmaceutical composition of Claim 72 wherein Rs and R are both a lower

alkyl group or a phenyl group.

25 74,  The pharmaceuticai composition of Claim 73 wherein Rs and R¢ are both a
methyl group.

75.  The phammaceutical composition of Claim 72 wherein R; and R, are both phenyl
or substituted phenyl; R3 and Ry are both a lower alkyl group; and Rs and Rg are
30 both a lower alkyl group.

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



15 H g) R and R2 are both phenyl; R3 and R4 are both ethyl; R7 is nethyl;

R8is -H 1|i) R and R2 are both 4-cyanophenyl; R3 and R4 are bbl FanhaytAP06
R7 and R8 H i) R and R2 are both 2, 5-di net hoxyp Y and R4
are both ne Q%ﬁﬂ@égo 20 and R8 are bothgH j) R and R2 are Q%gﬁkmy5%1

2,5-dinethoxypheny| R3 and R4 are both nmethyl; R7 is nethyl; R8 is -H k)
R, and R2 are both 3-cyanopheny|; R3 and R4 are both nethyl; R and Rs are
both -H, 25 1) R, and R2 are both 3-fluorophenyl; R3 and R4 are both nethyl;
R7 and R8 are both -H nm R aﬁg R2 ar e both 4-.¢hl orophgnyl; R3 and R4 are
bot h net hyl; R7 is methyl; R8 IS -H n)j R and are bt h

2- dlnethoxyphenyl, R3 and R4 are both ; Rfl and 30 R8 are both -H o0)
R, and R2 are both 3- , ot Ry and R8
are both -H, 0 p R4 11 Janugry 2006N"WD 03/ / USO011 1717 63 °p) R
and R2 are both .2, 3-di net ho yphenylH are th methyl; R7 and R8
are both -H Q) R and R2 age both 2, 3- dlﬁethox@phenyl R3 gnd R4 are both
nmethyl; R7 is methyl; R8is -H 5 r) R and R2 are both 2, 5-di fl uorophenyl ;
R3 and R4 are both nethyl; R7 and R8 are both -H, s) R and R2 are both

2, 5-di fl uor ophenyl ; R3owplysiRbgiaBy bestptalte sditthere¢fy/ whereimret hyl ; R8 is -H t)
R and R2 are both 2, 55dic REAn & »anRR. RO
Rg are both - H,5 u) R ?ﬁd E!ﬁ{ are %%%%Otﬁghégﬁngﬁly%ﬁg%mﬂ%%h&7 anR4sg‘[?gmboth
nmet hyl ; R7 and

b) R, and R; are both phenyl; R3 and Ry are both methyl; R; and Rg are both -

H;
c) R and R; are both phenyl; R3 and Ry are both ethyl; Ry and Rg are both -
H;
- 10 d) - R, and R;are both 4-cyanophenyl; Rz and R4 are both methyl; R; is

methyl; Rgis -H;
e) R and R; are both 4-methoxyphenyl; R3 and R4 are both methyl; R; and
Rg are both -H;
b)) R; and R; are both phenyl; R; and Ry are both methyl; R;1s methyl;Rg is -
15 H;
2) R, and R; are both phenyl; R; and Ry are both ethyl; Ry is methyl; Rgis -H;
h) R, and R; are both 4-cyanophenyl; R3 and R4 are both methyl; R; and Rg
are both -H;
i) R; and R; are both 2,5-dimethoxyphenyl; R3 and Ry are both methyl; R
20 and Rg are both -H;
' 7) R, and R; are both 2,5-dimethoxyphenyl; R; and Ry are both methyl; R; is
methyl; Rg is -H;
k) R; and R; are both 3-cyanophenyl; R3 and Ry are both methyl; R7 and R;
are both -H;
25 D R and R; are both 3-fluorophenyl; R3 and R4 are both methyl; R; and Rg
are both -H;
n1) R, and R; are both 4-chlorophenyl; R3 and R4 are both methyl; Ry is
methyl; Rgis -H;
n) R; and R; are both 2-dimethoxyphenyl; R; and R4 are both methyl; R; and
30 Ry are both -H;
0) R and R; are both 3-methoxyphenyl; Rj and Ry are both methyl; R; and
Rgare both -H;



R8 are both -H v) R and R2 are both 2, 5-di net hoxyphenyl; R3 and R4 are
both methyl; R7 and Rs are both -H, 15 w) R and R2 are both phEnghpariR3066d
R4 are both nmethyl; R7 and R8 are both - H and x) R, and R2 are both

2, 5- di met ha%Q pHes#B0 R3 and R4 are both nethyl; R7 is net hyRfCT/RB0223717H, 20
77. A pharmaceutical conposition conpri®ing a phar maceuti cal |y acceptable
carrier or diluent and a conpound represented by the follow ng-structural
formula: 3 p41 RLNNR2 N HSor aphysiologically acceptable salt

t hereof, wherein: 25 a) R and R2 are both 4-cyanophenyl; R3 and R4 are both
nmethyl; R7 is methyl; R8 Iﬁl;mHRzla)eHaxh@,mduﬁah@{yphém@t,R32m&mr%bthwgmmyl
R3 and R4 are both net @8) re both -H ¢c) R and R2 are both

2, 5- di met hoxyphenyl ; R3 anaanﬁf‘ Fe Bot methyl; R7 is 30 nmethyl; R8 is -H
d) R and R2 are both @ fl u%lrmﬁr?eﬁsﬁlboﬂ%3-dmletmyah@m& AR d1g othmst}ghdbp@
are both -H 11 January 200,§‘3»c ﬁ§150ﬁ6430 PCT/ U802/21717 64 e) R and R2

o R G eo b W X MR R o D R OB S
- H and 5 g) R and R2 ar eRgtmmlbntynlfIényl R3 and R4 are both phenyl; R7 and
Rg are both - H s) R, and R; are both 2,5-difluorophenyl; R; and R4 are'both methyl; Ry is
methyl; Rgis -H;
t) R, and R; are both 2,5-dichlorophenyl; Rs and Ry are both methyl; R7 and
10 Rg are both -H;
u) R; and R; are both 2,5-dimethylphenyl; R; and R, are both methyl; R;7 and
Ry are both -H;
V) R, and R, are both 2 ,5-dimethoxyphenyl; R3 and R, are both methyl; R,
- and Rg are both H
15 w) R; and R; are both phenyl R3and R4 are both methyl; R, and Rg are both -
H; and
X) R, and Ry are both 2 5-d1methoxyphenyl R and Ry are both methyl; R7 18
methyl; Rgis -H.

20 77. A pharmaceutical composition comprising a pharmaceutically acceptable carrier

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

or a physiologically acceptable salt thereof, wherein:
25 a) Ry anid R; are both 4-cyanophenyl; R3 and Ry are both methyl; Ry is
methyl; Rgis -H;
W) R; and R; are both 2,5- dlmethoxyphenyl Rj3 and Ry are both methyl; Ry
and Rg are both -H;
c) R, and R, are both 2,5-dimethoxyphenyl; R3 and R4 are both methyl; Rs is
30 methyl; Rg is -H; ,
d) R, and R; are both 3-fluorophenyl; R; and Ry are both methy]; R, and Rg
are both -H;



78. A use of an effective anount of taxol or a taxol analog and an effective
amount of a conpound represented by the follow ng structural faqnnuhary 360dR3
zZZRA R\ R 11' NY NT( Re Re 150r a pharmaceutically acceptable salt

t hereof, wherein: Y is a coval ent bond, phenylene group or a substituted or
unsubsti tuted hydrocarbyl group, or, Y, taken together with both >C=Z groups
to which it Js.hppdgd, is a substituted or unsubstitutedparouptd;s,9roup; OR
and R2 are independently an aryl grougsor a substituted aryl group; R3 and
R4 are independently -H, an aliphatic group, a substituted aliphatic group,
an aryl group or a substituted aryl group; R5-R6 are independently -H, an

al i phatic group, a substituted aliphatic group, an aryl group or a
substituted aryl groups) ang; £dirs arz0ot@1,3 dimethoyphdi§l; R SAR, e boH methyB R,

medi cament for treating cances aiergot?_%;ubj ect in need thereof. 2579. The use
.ofdaim78 wherein Y is a Coval"eht “Bond, phenyl ene group or a_ substituted
or u nsubstituted hydr@car Byndgetapoth Bienylvks apdiueare hotigastng Rawnd e 309 -00. >c=z -
groups t o which it is bon#eshd is a substituted or unsubstituted aromatic
group. Caim7% whereif Y, n . A, iR B, QMOS; afdbothne use
of which it is%bonded,@i s Rxgﬁg{é%r!s?%}?ggﬁ%’rwuﬁ%%st@thute l’ar7omatti c group. 11
January 2006 WO 03/006430 /US02/ 21717 '

78. 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:

10
3 Z

Z——

Z .T4
T
1Y\N Y 'N/\u/z;
L L]

or a pharmaceutically acceptable salt thereof, wherein:

15 Y is a covalent bond, 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, and R; are independently an aryl group or a substituted aryl group;
Rj and Ry are independently -H, an aliphatic group, a substituted aliphatic

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

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

and Z is =0 or =S. in the preparation of a medicament for treating

cancer in a subject in need thereof. ,

25 79. The use ofClaim 78 whereinY is a covalent bond, 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,

30 80. The use ofClaim 79 wherein Y, taken together with both >C=Z groups to
which it is bonded, is a substituted or unsubstituted aromatic group,



65 81, The use of Claim 80 wherein the conpound is represented by the
following structural formula: R3 WWR4 RI~/ A~ ~I RZ N N NilJankfy 3086
wherein Ring Ais substituted or unsubstituted and Wis -CH or -N. 82. The
use of Claim79 wherein Y is a covalent bond or a substituted or
unsubstituted strai ght chai ned hydrcarbyl group. 10 83. The use of Claim?79
wherein theygeieupd is represented by the foll owi ng shiygiiya7f ormul a: R3
QO0114 1 RR NN NR2 S RS Rs S whereigg Y is a coval ent bond or -CR7Rs- and
R7 and Rs are each independently - H, .an aliphatic or substituted aliphatic
group, or R7 is -Hand Rs is a substituted or 15 unsubstituted aryl group,
or, R7 and Rs, taken together, are a C2-C6 substituted or unsubstituted

al kyl ene group. 8. The use of cilindoMnBrain WRe6Rdind B eepterl b%@lf&w%
represented by a structurg%%m%?(nula selected from "11 January 2006 WD

03/ 006430 PCT/ US02/ 21572% % or 10 15 wherein: Rio is a |lower alkyl

group, a substituted | ower al kyl oup, @ enyly groupr, a substituted
phenyl group, -SR19, -NHRj q or -0?%19; R, gf ﬂ | ower ?Ikyl group, a
substituted | ower al kyl group, anyaryl u ‘
yl 9iROUp N\\jg//gkgibN N’//N\\T(//Rz .
| | |
S Rs Re S

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

82, The use -of Claim 79 wherein Y is a covalent bond or a substituted or
unsubstituted straight chained hydrcarbyl group.

10 83  The use ofClaim 79 wherein the compound is represented by the following
structural formula:

Ta 0 fo T4
Y
\”/ \T y T - \”/ :

S Rs Rg S
wherein Y’ is a covalent bond or -CR7Rg- and Ry and Ry are each independently -
H, an aliphatic or substituted aliphatic group, or Ry is -H and Ry is a substituted or

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

84.  The use ofClaim 83 wherein the taxol analog is represented by a structural
formula selected from: ‘



or a substituted aryl group; R12 is -H, -OH, lower alkyl, substituted |ower
al kyl, | ower al koxy, substituted |ower al koxy, -OC(O - (I Omrcﬁék%[l%

-0 C(O)-(substituted |ower alkyl), -O CH2-O (lower alkyl) -S %\%/896
al kyl); R13 is -H -CH3, or, taken together with R14, -CH2-; R14 is -H,

| ower al koxy, -OC(O-(lower alkyl), substituted | ower al koxy,
-OC(O-(substituted lower alkyl), -OCH2-OP(O (OH) 2, -0 CH2-0- (I ower ,
al kyl), -Ovepgs/®s¢Iower al kyl) or, taken together w th REF/USAZYGHLI e bond; |
| January 2006 WO 03/ 006430 PCTI US02191717 67 R15 -H, |ower acyl, |ower

al kyl, substituted | ower al kyl, al koxynethyl, alkthionethyl, -0OC(O -0OQower
alkyl), -O(O-(substituted |lower alkyl), - OC(O-NH(Iower alkyl) or
-OC(O) -NH(substituted | ower alkyl); R15 is phe,jgl1 | op substituted phenyl; 5
R17 is -H, |ower acyl, substituted | ower acyl,

| ower al kyl, (lower al koxy)nethyl or (I|ower aII ;. Rg -H -CH3
or, taken together with R17 and the carbon at ons R17.4hd Rig are
bonded, a five or six nenbered a non-atonat i.g ng; R19 is a
| ower al kyl group, a substituted I%wer a o/ ) 10 group, a
substituted phenyl grgup; b is {iH or al hal ogen; ) -H, |ower

al kyl, substituted | oyyer al kyl, r acyj Y18 ethy”|l ower acyl. 15
85. The use-of d ai wherei: R owi Swp tert.- bﬂtog , O :

-S- CH2- CH (CH3) 2, R1eS—CH(g—13)3 iS (GQ§)301—13 -d CH(EHB 35 H CH( CH3) 3,

- CH=C(CH3) 2 orpara-chl orophenyl £ Rl11 is ph yI O@ -2-furanyl,
cycl opropyl orpara-toluyl; RlZoRg H -OH, )2 N- mor phol i no;
20 R13 is nmethyl, or, R13 and Rl14, taken toget her R14 is -H,
- CH2SCH3 or-CH2-O-P(O) (OH) 2; R15 is CH3CO; RI16 is 8heny|

\\\Rzo

/U\ /’\/tL o O
\
R1o N ! o
S.Rm

5

wherein:

R is a lower alkyl group, a substituted lower alkyl group, 2 phenyl

group, a substituted phenyl group, -SR;s, -NHR 5 o1 -OR5;

10 Ry, is a lower alkyl group, a substituted lower alkyl group, an aryl group

or a substituted aryl group;

R;; is -H, -OH, lower alky), substituted lower alkyl, lower alkoxy,
substituted lower alkoxy, ~O-C(O)-(lower alkyl), -O-C(O)-(substituted lower
alkyl), ~O-CH;-O-(lower alkyl) -S-CH,-O-(lower alkyl);

15 Ry3 is -H, -CHa, o1, taken together with R4, -CHp-;

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



R17 -H, or, Rl17 and R18, taken together, are -OCO-O; 25 Rig is -H R20 is
-Hor -F, and RR1 is -H, -C(O-CHBr-(CH2)13-CH3 or C(O) (CI—|2)1411%€Il 2006
-C(O-CH2- CH(OH)-COOH, -C(O -CH2- O C(0) - CH2CH( NH2) - CONH2 C(O 2
-C(O-0C0O-CH2CH3. 30 86. The use of Caim85 wherein the
taxol analog is represented by a structure shown in any one of Figures
5-25. 87. The use of Claim79 wherein the taxol analog is the cogol ymer of

CH2CH2OCH3 or

N- ( 2 35 WO 03/006430

PCT/GS02/2171

hydr o) Eypr opyl ) net hacryl am de, nmet hacr® yI oyl gl yci ne- 2- hydr oxypr opy]-am de and
[2aR[ 2a, 4[ 3,4(3,6(3,9a(2R 3S), | | [i,12a,12a,12a]]-6, 12b-di acet oxy-9-[ 3-
benzam do- 2- (net hacryl oyl -gl ycyl - L- phenyl al anyl - L-l eucyl . gl ycyl oxy)-3 11

January 2006 WO 03/006430 PCT. 80212
phenyl pr opi onyl oxy] - 12- bOnEHyf{qﬁ‘S‘ier&Cy ovfﬁ %g spetituted layen gl alkoxymelivhy hyl -

2a, 3, 4, 4a, 5, 6, 9, 10, 11alithiothethyl, -O2H)ef thavieretiey

Q(sq_bgtlmted lower alkyl), -

met hanocycl odecal 3, 4] ooy rcdehonei oﬁ:@naa(sﬁsmgmwmqg; O aim 79 wherein
t he subject is adm nist ere %% g‘rs Gsﬂ?ﬁﬁﬁ 89. The use of C aim 83
fe b

wherein the compound is re

OOR4 11 1 1%

10

15

20

25

30

35

o)howln tr ural é)rrrula R3

\ Rz R~ \7 1§ - loT'er aﬂg substituted lower acy] Iower a substltu te

83.

86.

37.

lower alkyl, (lower alkoxy)methyl or (Jower alkyl)thiomethyl;

Rys -H, -CH; or, taken together with R, and the carbon atoms to which
Ry7 and ng are bonded, a five or six membered a non-aromatic heterocyclic ring;

Rys is a lower alkyl group, a substituted lower alky! group, a phenyl
group, a substituted phenyl group;

Rapis -H or a halogen; and

Ry is -H, lower alkyl, substitited lower atkyl, lower acyl or substituted

lower acyl.

The use  of Claim 84 wherein:

R 1s phenyl, tert-butoxy, -S-CH,-CH-(CHjs),, -S-CH(CHa)s, -S-
(CH,);CHi, -O-CH(CHa)s, -NH-CH(CHs)s, -CH=C(CH3), or para-chlorophenyl;

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

R,z is -H, -OH, CH;CO- or -(CH;)2-N-morpholino;

R,3 is methyl, or, R3 and R4, taken together, are -CH;-;

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

R;5 is CH;CO+;

R ¢ is phenyl;

R;7-H, or, Ry7 and Rys, taken together, are -O-CO-O-;

R;sis -H;

Ry is ~H or -F; and

R;; is -H, -C(0)-CHBr-(CH>),3-CHj or -C(Q)-(CH,)4-CHj; -C(0)-CH,-
CH(OH)-COOH, -C(0)-CH;-0-C(0)-CH,;CH(NH;)-CONH,, -C(0)-CH;-0--
CH,CH,0CHj; or -C(0)-0-C(0)-CH,CH;.

The use of Claim 85 wherein the taxol analog is represented by a structure

shown in any one of Figures 5-25.

The use of Claim 79 wherein the taxol analog is the copolymer of N-(2-
hydroXypropyl)methacryiamide,methacryloylglycine-z-hydroxypropylamide and
[2aR[20,4(3,483,68,9a(2R,38),118,12¢,12a,120a]]-6,12b-diacetoxy-9-[ 3-
benzamido-2-(methacryloyl-glycyl-L-phenylalanyl-L-leucyl. glycyloxy)-3-



SRS R5t:i wherein Y is a covalent bond or -CR7R5-. 90. The use of Claim
83 wherein the conpound is represented by the followng structur X
RBOOR4I | ~1 RZ RHHY S wherein Y' is a coval ent bond orul—%:@@{w%56(1)631
2091. The use of Claim90 wherein RL and R2 are different and/or R3 and R4
are different. 92. The use of Caim90 wherein RL and R2 are the sanme and R3
and R4 are the_sane. 25 93. The useof Claim92. wherein R3 and R4 are both a
| ower al kylwaroffﬁﬂﬁ“fﬁr a substituted I06gver al kyl group. 1fC3/§]ﬁWé2r1§/172006 WO
03/ 006430 PCT/ US02/21717 69 94. The 'use of Claim 93 wherein R3 and R4 are
both nethyl or ethyl. 95. The use of Caim94 wherein RL and R2 are both an
aryl or substituted aryl group. 5 96. The use of Claim94 wherein R and R2
are both a phenyl gro r St 1 [ OM g se of Claim
i wnerein R and o Araifm BRI B R s RIRREC o
more groups sel ect ed 32 dfiesey 101812, 12aj 2b-dogecehyro-1HR - - 0. cORa, COR, - CN,
-NO2, -COOH, -SCBH, -mtanocydleiRaa(3 IrERRDoxeCOBR, - CHO - CONH2, - CONHR,
-CON(RR'), -NHCORa, -NRCORa, -NHCONH2, -

5 8. The use of Claim 79 wherein the subject is administered taxol or taxotere.

89. The use of Claim 83 wherein the compound is represented by the following
structural formula;

Ta Io) 0 T4 |

A I

1\”/\N y N/\ﬂ/z;
| |

S Rs
10
wherein Y’ is a covalent bond or -CR7Rg-.
90. The use of Claim 83 wherein the compound is represented by the following |
structural formula:
15

Z—2x1

o 0 T4
~y yr N .
H H
S S

wherein Y is a covalent bond or -CHj-.

20 91, The use . of Claim 90 wherein R and R; are different and/or R3 and R, are
different.

92. The use ofClaim 90 wherein R, and R; are the same and R, and Ry are the
same.
25
93.  The- use  of Claim 92 wherein R; and Ry are both a lower alkyl group or a
substituted lower alkyl group.



NHCONRH, - NHCON(RR1), -NR CONH2, -NR CONRH, -NR CON(RaRb), - C(=NH)-NH2, -
-C(=NH)-NHR, -C(=NH) N(RR'), -C(=NR)-NH2, rC(=NR) 15 NHR8, - C(ZNRanuaiy Fa() ,
-NH C(=NH) - NH2, -NH C(=NH)-NHRa, -NH C(=NH)-N(RRRb), -NH C(=NR)-NH2,
-NH-C(=NR )-NHRa, -NH C(=NR') N(RRb), -NRdH C(=NH)-NH2, -NRd-C(=NH)-NHRa,
-NRd-C(=NH) - N(RR), - NRd-C(=NR)-N] 712, -NR'-C(=NR~-NHW -NRd-C(=NR)-N(RR),
- NHNH2, - NiigHBRo0e6430NHRRD, - SO2NH2, - SO2NHR3, - S02Nr Rb, -gehfaishiRanir 20
CH=CRaRb, -CR =CR3Rb, CR =CHR, -CR =@Rb, -CCR, -SH, -SR -S(O)R -S( O 2Ra,
al kyl group, substituted al kyl group, non-aromatic heterocyclic group,
substituted non-aromatic heterocyclic group, benzyl group, substituted
benzyl group, arg}/l group or substituted ary|l group wherein Ra-Rd are

i ndependent |y an %al kyhe gicoud! ClsimpBt vhetsindy a%ﬁWFebQ Y&y, subst'i t ut ed
benzyl, aromatic or 25 substituted aromatic group, or,-NRaRd , taken:

together, can al sg form ase w?@fafnmtv%eﬁar WMQ%JHO&%‘%@I BQRssAQARE C
heterocycl iC group 98. The use of Claim wherein R3and R4 are both a

phenyl group or suB8th-t ut ed phenyl group 30 99, The use of C aim 98
wherein Ri and5R2 are both a phenyl or substituted phenyl group. 100. The
use of C aim 92 vger eThe Rie aRACHR BrvhelRRRN aitl RplibeHoittafhedl gyl group. 35

101. The use of d al conmpound i s represented by the
! t&(%lf;!h@ﬂ b np p y
foll owing struct uraI ygg_f lgjanuary 2006 WO 03/006430 PCT/ US02/ 21717

70 R3 0 LOI M R Rz HY Hwherein Y is a covalent bond or -CR7/7RB-. 5 102.
The use of C ai m%01 Weuei n oRZlaiarfd wWhBreiaRe anfi Kzfacerbothta phoB] erqipeubstiitedf Cl ai m
101 where R apd R2 awgh bier :8@Bouf3eland ok -oHE-BE €], SABEOR®, -O-COR®, -
COR®, -CN, -NO3, -COOH, -S0O3H, -NH,, -NHR?, -N(RaR"), -COOR?, -CHO, -
CONHj,, -CONHR®, -CON(R“Rb), -NHCOR?, -NRCOR?, -NHCONHy, -
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")-
15 NHR?, -C(=NR°)-N(R*R"), -NH-C(=NH)-NH,, -NH-C(=NH)-NHR?, -NH-
C(=NH)-N(R*R®), -NH-C(=NR®)-NH;, -NH-C(=NR°)-NHR?, -NH-C(=NR")-
N(R?R?), -NR®H-C(=NH)-NHa, -NR%-C(=NH)-NHR?, -NR4-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’, -
20 CH=CR’R®, -CR*=CR*R®,-CR*=CHR?, -CR*=CR*R®, -CCR?, -SH, -SR?, -S(O)R",
-S(0)2R? 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
25 substituted aromatic group, or,-NR°R?, taken together, can also form a
substituted or unsubstituted non_-aromatic heterocyclic group.

98.  The use ofClaim 94 wherein R3 and R4 are both a phenyl group or a

substituted phenyl group.
30 _
99,  The use ofClaim 98 wherein R; and R; are both a phenyl or substituted
phenyl group.
100, The use ofClaim 92 wherein R; and R; are both a substituted phenyl group.
35 '

101. The use of Claim 89 wherein the compound is represented by the following
structural formula:



and R7 and Ra are the sane. 10 104. The use of O aim 101 wherein R and R2
are both aryl or substituted aryl groups and R3 and R4 are bot

al kyl group or a substituted | ower al kyl group 105. The use of qéa%%‘%%%%
wherein R) and R2 are both phenyl or substituted 15 phenyl and R3 and R4
are nethyl, ethyl, phenyl, or thienyl. 106. The use of C aim 105 wherein R7
and RS are both nethyl or wherein R7 and RB, taken togethe ar e pr opyl ene
or butyl ene” O26°%H?. " The use of O aim 105 wherein R7 isP-ClIé[?&z’ﬂ@i s | owner

al kyl, thienyl, phenyl or benzyl. 108. The use of C aim 105 wherein R and
R2 are both phenyl substituted with one or nore groups selected from-COH,
-Br, -C, -1, -F, -ORe, -OCON -CORW -CN, 25 -NO2, -COOH, -SOBH, -NH2,
-NHRe, -N(ReRb), -COORe, -CHQOR;-CONH, - CONpRe, - CRIN(RRb), - NHCORa,

- NRCORr, -NHCONH2, - NHCONRaH, I NHCOW( ReRb) , || - NR' H2, - NR CONREH,

-NR CON(RsRb) , - C(=NH)- NH2, - NC(=NH) J\HRe, R, - C(=NRe) - NH2,
-C(=NR) - NHRe, - C( =NRe)> aRb\)\N = <NH) - NHRe,

-NH- C(=NH)-N(r& ), -NH 30({C(=NRe)rx NH2, -KIH—C(:N ) - NHRgy,
-NH C(=NR ) - N(RaRb), -NRdit C(=NH)- NH2, - NRd- C(=NH) - NHKe,

-NRd- C(=NI']) - N(ReR), -NRdSC(=NR)-NH2, -NRd- C(=NR)- NFRe,

-NRd- C(=NR" ) - N(WRe), -NHNH2, -NHNHRa, -NNWRb, - S02NH2, -SO2NHW - SO2NRWRb,
-CH=CHV, -CH=CRfRb, -&RreaVRDa covilest@brusar YCRRAP6 WO 03/ 006430 PCT/ US02/ 21717
71 CR =CHRr, -CR =CRaRb, -CCRa, -SH, -SR, -S(OR', -S(O 2Ra, al kyl groups,
substituted al kyl group, non-aromatic_ heterocyclic, group, substituted non-
aromati c het erdcyéFi cThyr i, oHerR 0! JPeip Ry @difs pred {%éeﬂt benzyl group, aryl
group or substituted aryl group wherein Ra-Rd are each independently an

al kyl bg{ 'O;in dsutasﬁ.i t'{:’ﬂeedls@ -Kis/ctmﬁh@yp;%eégﬁwltm?(r*efﬂhbfatrx&et, F;h £d RQQ’GZ&E'STmGW ]Qmat ic
or substituted aromati r or., - , taken together, can also forma
substituted or unsub%ntdlaf%dgiégﬁ(;}he-%lp%lnati c heterocyclic group. 10 109. A use
of an effective amount of taxol or a taxol analog and an effective anmount of
a 10 104.. The use ofClaim 101 wherein R; and R; are both aryl or substituted aryl

groups and R; and Ry are both a lower alkyl group or a substituted lower alkyl
group

105. The use -ofClaim 101 wherein R, and Ryare both phenyl or substituted
15 phenyl and R; and Ry are methyl, ethyl, phenyl, or thienyl.

106. The use ofClaim 105 wherein Ry and Ry are both methyl or wherein Ry and
R, taken together, are propylene or butylene.

20 107. The use ofClaim 105 wherein Ry is -H and Ry is lower alkyl, thienyl, phenyl
or benzyl.

108. The use ofClaim 105 wherein R; and R; are both phenyl substituted with one

or more groups selected from -OH, -Br, -Cl, -1, -F, -OR?, -O-COR?, -COR?, -CN,

25 -NO,, ~COOH, -SO;:H, -NH,, -NHR?, -NR"RY), -COOR?, -CHO, -CONH;, -
CONHR?, -CON(R*R®), -NHCOR?, -NRCOR?, -NHCONHS,, -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)-NHp, -C(=NR)-NHR?, -C(=NR")-
N(R'R"), -NH-C(=NH)-NH,, -NH-C(=NH)-NHR?, -NH-C(=NH)-N(R*R"), -NH-

30 C(=NR")-NHp, -NH-C(=NR°)-NHR', -NH-C(=NR®)-N(R"R"), -NR*H-C(=NH)-
NH,, -NR-C(=NH)-NHR?, -NR4-C(=NH)-NR*R"), -NR*-C(=NR")-NH,, -NR*-
C(=NR°)-NHR? -NR.-C(=NR°)-N(R°R"), -NHNH,, -NHNHR®, -NHR’R?, -
SO;NH,, -S0,NHR?, -SO;NR*R®, -CH=CHR?, -CH=CR"R?, -CR*=CR*R",-



conpound represented by the follow ng structural formula: R3 0 0 Ry Rd ~ . |
HHS R2 or a physiologically acceptable salt thereof, wherein: 1{lpmfaryi2%08
coval ent bond or -CR7TR R and R2 are both a substitut ed or unsubstitut ed aryl
group; R3 and R4 are both -H, methyl or ethyl; and R7 is -Hand R8 is -H or
met hyl in the preparation of a nedi canment for treati ng cancer in a subject
in need thereof. 20 110. The use of C aim 109 wherein re both
phenyl subst? OHt%Hwi th one or nore ,groups sel ect ed erg%?/%gﬁ%lg

-F, -ORB, -O-CORa, -CORa, -CN, -N&®2, -COOH, -S03H, -NH2, -NHRa, -N(RBRb)
-COCRS, -CHO -CONHZ, - CONHRa, CON\( RBRb) - NHCCRa, -NRCCRa, - NHCONH2,

- NHCONRBH, - NHCO\I( RaRb) -NR' CONH2, - NECONRaH4- NW 30N(RaR ), - C(=NH) - NH2,
25 C(=NH)-NI I Ra, - . N =NR'
N(RaR), - NH C(=NH) NH C%&Ra&%ﬁfﬁ szﬁ )Sﬁi% %Rﬂ %F%L ?Hlﬁcﬂlﬁoug )
C(=NR ) - NH2, - NH- C( =NRRbytAgdredky PPERgRajic N(eFeilf?lm gf"RJRd‘i - NH2,

- NRd- C(=NH) - NHRa, - NRarGﬁmﬂNlH}teﬂdec)qp, bebﬁﬂgr@(p;wﬁetw benzyl\ﬁdlp ﬂlngRP) NHRB,
-NRd- C(=NRB) - N(RaR) , 5Nkidted h%&ﬁ&vheﬁﬂ%@e eacﬁﬁdm& an-aRCPINIBA

i gaz NB EEESS - g(_%) Ra, %@%ﬁﬂ{y&g&?@?eﬁ 3 Sm,“te encg'% BHEY 4 S_}I%Eﬁ gr oup,

non-aromati c het er ocy@pPhgicgrgnen-NRBSt ﬂ@mtoaféwhmalsalfmmsp‘eﬁuﬁ & ocyclic

group, benzyl group, siisttutedih@chrdaemz ydtergyctisgrouamr yl group 11 January 2006 WO
03/ 006430 PCT/US02/21717 72 5 or substituted aryl group wherein R -Rd are

each independent| y1%9 an, al (%/faagggclilngﬁgglﬂlrt {‘gaolito?gtag!)l a]og ciJeg)’ ef}%gt?vzeyaln’iount ofa‘

substituted benz
compound represented by the following structural formula:

\”/ N
or a physiologically acceptable salt thereof, wherein:
15 Y’ is a covalent bond or -CR7Rg-;
R; and R; are both a substituted or unsubstituted aryl group;
Rj and Ry are both -H, methyl or ethyl; and
R, is -H and Ry is -H or methyl in the preparation of a medicament for treating
cancer in a subject in need thereof.
20 110, The use -ofClaim 109 wherein R| and R are both pheny! substituted with one
or more groups selected from -OH, -Br, -Cl, -I, -F, -OR?, -O-COR?, -COR?, -CN,
-NO,, -COOH, -SO3H, -NH,, -NHR®, -N(R*R"), -COOR?, -CHO, -CONHS, -
~ CONHR®, -CON(R*R"), -NHCOR’, -NRCOR?, -NHCONH,, -NHCONR’H, -
NHCON(R?RP), -NR°CONH;, -NR°CONR®H, -NR°JON(R*R"), -C(=NH)-NH,, -
25 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)-NRR), -NR-C(=NR®)-NH,, -NR¢-
C(=NR%)-NHR?, -NR%-C(=NR")-N(R*R"), -NHNH,, -NHNHR?, -NHR*R", -
30 SO2NH;, -SO,NHR?, -SO,NR"R", -CH=CHR?, -CH=CR'R’, -CR*=CR'R",-
CR°=CHR?, -CR°=CR’R”, -CCR?, -SH, -SR’, -S(O)R®, -S(O):R?, alkyl groups,
substituted alkyl group, non-aromatic heterocyclic group, substituted non-

4

I
)k)k/T

aromatic heterocyclic group, benzyl group, substituted benzy! group, aryl group



aromatic group, or,-NR Rd , taken together, can also forma substituted or
unsubstituted non-aromatic heterocyclic group. 111. The use of Cl3ijgh@8y 2006
wherein R5 and R6 are the sanme. 112. The use of Claim 111 wherein the

conmpound is represented by the following structural formula: RS OO R4 11
N N"-k I YRY" 1 Y 10 113. 15 114. 115. 20 116. 25 S Re S wherein Y" is a

covalent bond or -Cli2-. The use of Claim 111 wherein Rqu.gg%ﬁglﬁ.;e both a
| ower al kyl (PBGHP a phenyl group. ,The use of Cairol é€réin Its and
R6 are both a nethyl group. The use 017 Claim 112 wherein R and R2 are both
phenyl or substituted phenyl; R3 and R4 are both a | ower al kyl group; and
R5 and R6 are both a |Iower alkyl group. A use of an effective anount of

taxol or a taxol anal agsdhdutaderfizfoas Whetén RARIRS eadlf indeperiertly@n Aklyl izepp.esent ed

by the followng str “Cs%éﬁfﬁled ];l%'l%lug,:be%, su{Jstllt:\L)Lerd/ beﬂyi‘, ar§m§dc or substituted
aromatic group, or,-NR*‘Rd , taken together, can also form a substituted or
unsubstituted non-aromatic heterocyclic group.

[11. The use of Claim 89 wherein Rs and Rg are the same.

112. The use of Claim 111 wherein the compound is represented by the following
structural formula:

Ts 0 0 T4
R4 N /‘K /U\ N Ra2
TU T T
10 [ R5 lRG. S

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

113.  The use of Claim 111 wherein Rs and Rg are both a lower alkyl group or a
15 phenyl group.

114. The use of Claiml13 wherein Rs and R are both a methyl group.

115.  The use .ofClaim 112 wherein R and R; are both phenyl or substituted
20 phenyl; R and Ry are both a lower alkyl group; and Rs and R are bqth a lower

alkyl group.

116. 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:

25
Ra 0 0 R4

or physiologically acceptable salt thereof, wherein:



or physiologically acceptable salt thereof, wherein: 11 January 2006 WO
031006430 PCTI Us02/21717 73 a) RL and R2 are both phenyl; R3 anﬂ;ﬁmuﬁyQ006
both phenyl; R7 and Rs are both - H b) R and R2 are bot h phenyl; R3 and R4
are both nethyl; R7 and R$ are both - H 5 c¢) R and R2 are both phenyl; R3
and R4 are both ethyl; R7 and R8 are both - H d) R and RZ are both

4- cyanophenyl; R3 and R4 are both nmethyl; R7 is nethyl e) R and
RZ are botﬁy4nﬁ%¥ﬂbxyphenyl R3 and R4 are both nethyl: Pgﬁﬁ%%%nrgb Rs are
both -H, f) R3 and Rz are bot h phenyl”; R3 and R4 are bot h methyl; R7 is
methyl;RBis - H g R and Rz are both phenyl; R3 and R4 are both ethyl; R7
is methyl; itsis - H 15 h) R and RE are both 4-cyanophenyl; R3 and R4 are

both methyl; R7 and Re afe t t .

2, 5-di met hoxyphenyl ; il “?eg‘ %?2%%H6ﬁ1%3 aﬁdﬁa%é’?%g’ﬁ’g&% YRR i) R
and R2 are both 2, 5- dlnetﬁoxyphenyl R3 and R4 are both nmethyl; R7 is 20
methyl; R8 is -H; k) bR ahdanﬂazat:’eotﬂopitem%@yrhh@pﬁmﬁyhethyﬂzﬁmm&ﬂnﬂ@?he bot h
nethyl; R7 and Re are bojh -H 1) R, and R2 are both 3- quorophenyI R3 and

T are both e S S S B Rt gt DRl Bl
and R2 are both 2- dunethoﬁyphenyl R3 and R4 are both nethyl, R7 and Rs are
both -H o) R and Rﬁ)areRhmﬁmqﬁenmth%M@hﬁmNRjmﬁﬂhamﬁmﬁéw&WERbﬁth met hyl ;
R7 and methyl; Rg is -H;
€) R; and R; are both 4-methoxyphenyl; R3 and Ry are both methyl; Ry and
10 Rg are both -H;
‘ D R; and R; are both phenyl; Ry and Ry are both methyl; Ry is methyl;Rg is -
H;
2 R; and R; are both phenyl; R3 and Ry are both ethyl; R, is methyl; Rgis—
H;
15 h) R; and R, are both 4-cyanophenyl; R; and Ry are both methyl; R; and Rg
are both -H,
i) R, and R, are both 2,5-dimethoxyphenyl; R; and R, are both methyl; Ry
. and Rg are both -H;
) R, and R; are both 2,5-dimethoxyphenyl; R3 and R4 are both methyl; Ry s

20 methyl; Rg is -H;
k) R; and R; are both 3-cyanophenyl; R; and R4 are both methyl; R and Rg
are both -H;
) R; and R; are both 3-fluorophenyl; R; and R4 are both methyl; R7 and Rg
are both -H;
25 m) R; and R; are both 4-chlorophenyl; R3 and Ry are both methyl; Ry is

methyl; Ry is -H;
n) R; and R; are both 2-dimethoxyphenyl; R; and R4 are both methyl; R, and
Rg are both -H;
0) R; and R; are both 3-methoxyphenyt; Rs and Ry are both methyl; R; and
30 Rg are both -H;
P) R; and R; are both 2,3-dimethoxyphenyl; R; and R4 are both methyl; Ry
and Rgare both -H;
q) R; and R; are both 2,3~dimethoxyphenyl; Ry and Ry are both methyl Ryis
methyl; Rg is -H;
35 0 R; and Ry are both 2,5-difluorophenyl; R3 and R, are both methyl; Ry and
Rgare both -H;



30 R8 are both -H, p) R and Rz are both 2, 3-di net hoxyphenyl ; R3 and R4 are
both methyl; R7 and its are both -H ) R and Rz are both 11 January 2006

2, 3-di met hoxyphenyl; R3 and R4 are both nethyl; R7 is nethyl; R8 is -H 35
r)y R and R2 are both 2,5-difluorophenyl; R3 and R4 are both nethyl; R7 and
R8 are both -H, 11 January 2006 WO 03/ 006430PCT/ U502/ 21717 74 R, and R2 are
both 2, 5- dlfluorog)henyl R3 and R4 are both nmethyl; R7 is s}} rrﬁ ze Re IS
- H; 5t) R, W e bot h 2, 5-di chor(?{)henyl R3 and R4 BFEURGEH! t hy R7
and u)R8 are both -H R and R2 are both 2,5-di nmet hyl phenyl; R3 and R4 are
both methyl; R7 and Re are both -H v) R and R2 are both

2, 5-di net hoxyphenyl; R3 and R4 are both nethyl; R7 Owand Re are both -H R,
and R2 are both phenyls) R3Raﬂxdi}841e&6t62b£ﬂlﬂﬂoﬁﬁiehwl{3 BT RanethdBemeth@; lad h - H;
and R, and R2 are both 2, Shghjgpkm)gphenyl R3 and R4 are both rret hyl; R7 is
x)methyl; Re is -H |nthe pr epar at i for tre ting ancer

in a subj ect in need theredt andfpgeRotgd- dk?f‘lo’é’ﬁheéﬂfgta[“fi@‘earﬁ%}hﬁﬁ B Fia8% o

taxol anal og and an effect Rygebotiotdht of a 15conpound represented by the

foll owing strucgural fvgzwh@andq{zaz@b&fiYSJd%e‘ﬂﬂlpﬁ@M ¥; eﬁqemae&haae&xgl I R, &nber eof
wherein: 20 a) R and QQ cyanophenyl; R3 and R4 are both nethyl;
R7 is nmethyl; R8is -H, biﬁ R2 are both 2,5-di methoxyghenyl R3 and
R4 are both methyl: R7™ an R@Raﬁréb%gﬁdmtho"yphmyl Ry and Ry are bot

and R are both -H,

W) Ri and R; are both phenyl; R3 and Ry are both methyl; R, and Rg are both -
10 H; and
X) R and R; are both 2,5-dimethoxyphenyl; R3 and Ry are both methyl; R, i_s.
methyl; Rgis -H. in the preparation of a medicament for treating

methyl; R

cancer in a subject in need thereof.
117. A use of an effective amount of taxol or a taxol analog and an effective amount of a

15 compound represented by the following structural formula:
Ta 0 o} T4
R N N R,
\N N / :
H H
R R
s ! : s

or a physiologically acceptable salt thereof, wheremn:
20 a) R and R; are both 4-cyanophenyl; R, and R4 are both methyl; Ry is
methyl; Rgis -H;
b) R; and R; are both 2,5-dimethoxyphenyl; R; and Ry are both methyl; Ry
and Ry are both -H; )
c) R, and R; are both 2,5-dimethoxyphenyl; Ry and R4 are both methyl'; Rsis
25 methyl; Rg is -H;
d) R and R; are both 3-fluorophenyl; R3 and R, are both methyl; Ry and Ry
' are both -H;
e) R, and R; are both 2,3-dimethoxyphenyl; R; and Ry are both methyl; Ry
and Rg are both -H;
30 ) R and Ryare both phenyl; R; and Ry are both methyl; Ry and Rg are both —~
H; and
g) Rj and R are both phenyl; R; and R4 are both phenyl; R7 and Rg are both -
H in the preparation of a medicament for treating
cancer in a subject in need thereof.



c) R and R2 are both 2,5-dinmethoxyphenyl; R3 and R4 are both nmethyl; R7 is
25 nethyl; Re is -H d) R and R2 are both 3-fluorophenyl; R3 aridaRdarn2806
both nethyl; R7 and Re are both -H, e) R and R2 are both

2, 3-di net hoxyphenyl; R3 and R4 are both nmethyl; R7 and R8 are both -H, 30
f) R and R2 are both phenyl; R3 and R4 are both nmethyl; R7 and Re are bot h-
H and g) R and R2 are both phenyl; R3 and R4 are both phenyl; R7 and RS
are bot h118. HA eompvengreppaered oynthe folbwimeglitmatwend forfraita: t r eat i ng cancer in a
subj ect in need th€ 11 Januard/ 2006 75 118. A co#pouynd represented by
the foll ow ng st forjmul a: por a physi ol ogi ca ceptable salt
thereof. 119. A p . eutiiﬁLco osi tfjon copfypri si armaceutically
acceptable carrie JYPe d ad e ed by the foll ow ng
structural fornmula: 0 O § or aHphysiologically acept able salt thereof. 120.
Use of a conmpound represented by the follow ng sgructural fornmula: O or a
physi ol ogi cally acceptable salt thereof, for the production of a nedi canent
to enhance téra physiolbgivaBy aaeptable salt thérevfaxol or of a taxol anal og.

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

I
N\N/“\/U\N/N
H H
s s ,

or a physiologically acceptable salt thereof.

120.  Use of a compound represented by the following structural formula:

o
\N N/
H H
S S

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





