WO 03/ 006430 PCT/ US02/21717 1 TAXOL ENHANCER COVPOUNDS RELATED

APPLI CATIONS 5 This application clainms the benefit of U S. Provisional

Appl i cat iwo oBlo064360/ 304, 252, filed July 10, 2001, and U. SpcPruse2/gi7onal
Application No. 60/361,946, filed Maich 6, 2002. The entire teachings of
these two applications are incorporated herein by reference. 10 BACKGROUND
OF THE | NVENTI ON Many new drugs are now avail able to be used by oncol ogi sts
intreating patients with cancer. Oten, tunors are nore responsive to
treatment when anti- cancer drugs are adm nistered in conbination to the
pati ent than when the same drugs are adm nistered individually and
sequentially. One advantage of this 15 approach is that the anti-cancer

agents often act synergisticall e e ells are attacked
simul taneously with agents habﬁ%@mﬁﬁﬁ?@pﬁﬁé@%@%&i on. Thus, it is

of ten possible to achieve nore rapid reductions in tunor size by

adm ni stering r i ﬁﬁggbi nati on. Anot her advantage of conbi nation
chenot her apy i s@%ﬂt‘%ﬁ}%&gr e nore |ikel é to be eradicated conpletely
and are |ess5|ikely This agplicatiopclzins thesheselzireé &.3. FravisonghAprlicatierelNo.dr ugs bei ng

urs] ed t g treat tdoeorabentd e, 2601, ausUls p&iobﬂiohiﬂlmmicmﬁbidm@/mng%,
chenot herapy is._t - er . agents er ave severe sj
effects, even vﬂaﬂﬁtﬁ@%?%@?@efﬁt‘@%M%?f ?Seg‘g(r) prg%“n%nf genne O\f\a/cel'l?q known

anti - cancer agédwteit bxusiferengases neutroperia, neuropathy, nucositis, anen a,
t hronbocyt openi a, bradycardi a, diarrhea and nausea. 25 Unfortunately, the

toxicity of 1@%[‘*5%@?%‘{1?%%@5’5 ﬁv@&@ﬁ&\&' y additive when the drugs are

adm nistered in co n. resul't, certain types of anti-cancer drugs
are generally not Adayineedirugihe mendyailebit todxiuseddiydmeadgists irstraafing hose

anti-cancer dru thﬁ are admni stered sinultaneously can,place severe
limitations on q%ﬁgntawg f ‘i‘l}CFreégte?’ﬁlgPoré AT TH2C PERESYR ?Oc%‘?%fl%naﬁhgl}fn%ﬁ ten, it
i S not possi bl ecahéer dBs aRAUGHIMred M oBBinaHEHD g padentti@rvepy theaame hi eve t he
desired synergi (ft iC e%{ﬂe,c,t S. Th{gr,gf re, there, hsgﬁjn ﬁ\o 3/ 0? 430
PCT/ US02/ 21717 “r38sirqitniged 1oy E&@ﬁ?‘%sﬂﬂﬂ?"é‘ﬁ tatieé YP&%@&O € desirable
tunor att acks NGhppFRREL e the Qhti-cAltb 2p6RH 68N RYSMEGEiNtARVtaukiht Rfors
i ncreasing their _undesirabl e side-effects. SUMVARY. OF THE | NVENTI ON

cells are attacked simultaneously with agents having multiple modes of action. Thus,

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

these drugs in combination. Another advantage of combination chemotherapy is that

tumors are more likely to be eradicated completely and are less likely to develop

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, diarthea 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



5 1t has now been found that certain bis[thio-hydrazide am de] conpounds
significantly enhance the anti-cancer activity of taxol. For exanple,
Conpound W0)o3/00630 used i n conbination with taxol (Paclitarerusom2tieat
tunors induced in nude mce fromthe2human breast tunor cell |ine NMDA-435.
The tunor volunme was about five fold |ess after 24 days of treatnent in

m ce which had been adm nistered 5 ng/ kg of 10 taxol and 25 ngy/ kg of

Conmpound (1) th Hf(]a)ﬁ: . ini st f
taxol or in m cg \fﬁﬁeﬁaﬁﬁég%ﬁc\bh@g% %ﬁgpgsrl% gLu &aﬁéﬁ&ggjfl&%%%ggﬁnd (1)
(Exanpl e 13). Tﬁ@%éammbmtswahwtﬁkrﬁmmguem theit tndesirablefSidpeafects. The
structure of Conmpound (1) is shown below 0 O0Of I YUNNHH S S 15
Compound (1) It has al so been found that these bis[thio-hydrazide am de]
conpounds have SUMMARY OBIHE BRIVENTBONects. For exanple, the mce treated
wi th taxol and Corrpound (1) showed little if any weight | oss over the
treat nent period (sek hfs gy eeep foungihapeprigin xithidvhwisazidssulide compapatis corrpounds

which e {lhance t b@nlﬁﬁiﬂt}y%ﬁmﬁl@é tha@ﬁﬁ-vanwr a@iﬁwﬁﬂf@c{xol. FR&a Feee{nhﬁnﬁdn bi ect
conposi tions cogprisin es un 0 reat..n subj ec
with cancer are di S&f org%o hjn %8 8&%‘8@&@%@@%? ag?m?(ﬁém&?’“éegé%g qar’i’i‘}é‘htl on
is a conpound r &gmebehiresn Imastfhmor Sllrline MIP 4143 FOfheiimaon(voJumedwas apout fivd Rj N
\ "k y / NR2 MlYieh dfteD24 diysf ﬁeaﬁﬁéﬂt in MR WP BOnREH IR0 2 hbhb of3 Y 1S

a coval ent nd substitu nsubsti tuted
strai ght chg:anecfxﬁl %B%gﬁ?g@ﬁ fg‘{ o “ndlrﬂ?%a*a PHPGR Y %‘?ﬂ hf‘iﬁ‘ﬁ?ﬁ%‘feaget her with
both >C=Z admuustered 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
Figure 1. The structure of Compound (1) is shown below:

O AAAD

Compound (1)

It has also been found that these bis[thio-hydrazide amide] compounds have minimal
toxic side effects. For example, the mice treated with taxol and Compound (1)
showed little if any weight loss over the treatment period (see Figure 2). Based on

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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groups to which it is bonded, is a substituted or unsubstituted aromatic
group. Preferably, Y is a covalent bond or -C(R7R8)-. 5 R and R2 are

i ndependewOlog/oeda3@r yl group or a substituted aryl group, R8TArsd22R47 are
i ndependently -H, an aliphatic group,3a 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 gro re each i ndependent

al i phatic or substi t 1&8“%‘@?@8&‘2‘%‘1% Ra'&%‘ﬁlbe SR G5 SP@“W‘Q?H‘%%’S?‘%‘GQ
substituted or whggshiined drazapl] gyowpuy addition,R7, taired téBther WakbmthPﬁgét her,
are a C2-(C6 SUb dubyﬁoeﬁ‘m@l{ 1t &H‘b%ﬁ@édt IstalbliBinAl dF B OB s GRH Bronfatit SromP OF =S. In
one aspect, %n Yr| ound r resent ed by Structural Forrrul a 15
(1) are not bot %‘f{%’l \’lﬁ?e‘i’i’v ‘?ﬁ(rRQ *R3 and R4 are both phenyl and
R5-R8 are aldl -H ARotiEk, @mdcbenmly oft anyhgomr esenbstitutedaryl goup, B; and

har maceuti cal I

Ear rier or dil uﬁ?@ﬁﬁp&lﬁ&ml?mﬁb%%gr %g%?esg@sggj&gtaﬁlgié%%r Forzﬁﬂl a (1).
Preferably, the%ﬁr"ﬁﬁé@ﬁ?’i“@ggrygérol:‘?}nposr tion conprises an effective
concentration of theReBapwrumbpendettlyahipthaliphetivigrolipye stbstifutelhphatie geop,

invention is a gRhkp 1d £85Hnn8d &1 ect with cancer. The nethod
conprises a QQO%O ﬁy 4. t|ve anount of taxol or a

nrster the su ffe
t axol anal 03 and an g@c]%ra@eeea q&ﬁ alr?aw oF gibpiauisth alinhiafly
Structural For mgloap,(ct)R; i245] adRzds zsmibetstetdd oomsmbsndﬂ;ed’r amyl rgeaupeort Reardl®gl - cancer
activity of taxpdh(emgethaxmaa G ﬁ@&mtle{l‘oﬂﬂgﬁﬁshfﬁ%d HGfAE ghpgpounds have

m ni mal toxic side-effecis Consequent I'S pos i ncrease the
ef fectiveness of tax®iSFna Fhal ogs t her eof when used in conbination with
the disclosed conpoulndse ageenRyrerR,dpfircecanhoung refréventdd BnSisicuirdlFetatled doses

of taxol . Th'ﬁs Ib bre nSt KO6P %ﬁeﬂ# 1sC<?{ﬁ3Rp§;tﬂ3 gﬂd f{bgr% 0% &)%9? WA R LR e

conpounds of th @e ent invention W provi | fpr oved cli nical * out cones
for patients vmf“l"? cers that are being treated with taxol. By co-
adm ni stering the diAcdthsetbodimpoinfds: patsett ibaxtidn isatphirmaedusicnl possi bl e to

achi eve the sapsnffigide g%sgc%qn&sﬁﬁacmﬁg@;eop p%lé;&gﬁ% oFEllGURA " Lh N gher

doses of taxol, ere n nprovi
qual ity of Irfec‘?IH?O“P @Pbeé?fit‘%ﬂrﬁy EWB) mema

20  composition comprises an effective concentratlon 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 ().

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



4 BRI EF DESCRI PTI ON OF THE DRAW NGS The foregoi ng and ot her objects,

features and advantages of the invention wll be apparent fromthe
fol | owm ngwowmsmeoqaar ti cul ar description of preferred enbodipegntse2/if711 he
invention, as illustrated in the acco#panying drawings in which 5 |ike

reference characters refer to the sane parts throughout the different
views. The drawi ngs are not necessarily to scale, enphasis instead being
pl aced upon il BRSEF BESORIFTIONUF THEMESWEiGEhe invention. Figure 1 is a
graph showi ng the average tunmor volune in mlliliters over time (in days)
in nude mice treatedThd foleguiabiand etherGbjepefachued Ind fH0artiyek g the IeRal i t axel

5 /kg); Co ] | 3 / : Conmpound
El) ”?50% kg;m gv'ﬁme.épé%fe% gf?oerﬁw(eggﬂ n%‘ﬁ%?&%%@%ﬁ%ﬁ‘%@ﬁ é““ﬁ‘?ér(rg‘g,t ed from
the hunman breas Pmlg?FEﬁFnt& 8?@116 vREioRrsE dstrated [ e peoppaying gpvupes iBAdUdng t he
percent wei ght Ukar§ecov eliarddiarerefen tcmheimmerﬁamtﬁrm%ablﬁdha/ﬂiff&emaﬁﬂw(islzgﬂae ka)
Co d (1 5 ; ' i ny/ Kg
an:jrp I?’;gl i 'E a2<el( (9?%%)6)?0?@%%%’% g%%éé’(éﬂ%h? g%)mﬁ%?i%%%?pgﬁ%gﬁé% itaxel (5
mg/ kg). The mi cEUSEAFRERE Hgchleat Ba sftio®unors generated fromthe human

breast tunor cell | iFigu¥DAs 4 8raph sHolwingrie Betage hiﬂﬁar&bmﬁfétiﬁlﬁﬂliﬁﬂ‘efstcﬂzggl -
Pacl i taxel ) Fi } 1-ax axel). i gures
Er)- 25 are each thggg@rdé}éépﬁf}%ﬁg{lﬁ %ertt%gﬁ(egﬁ&gﬁjgﬁué%’. @«&?%ogxrn g@gg(?glgt& @ structure

of a pol ymertOcofitifarig mekaxermeayad 0o Gpraee) 39d Radiiaxet Song/kdeomol ymer
backbone. The pGbmp®mdi($) &0 heykephnamklietel (Hmglkay. d8e tMROREE ghtRidisd shown. 25

DETAI LED DESCRI Eﬁ%%1@%§%§%W§%%G@PL W‘%’%%St preferred enbodi ment, Y in

Structural Fornu . oth >C=Z groups to which it
i s bonded, is a substPfEEdir grphusienisithe rpreat weightichimge graiimednadudane
conpound is repméserhedwil vaiitlsotdnimund ) 0 B/t PacliBReRE mdkd);, RL Y,
NAr\ “NN Rz $5 RSC!)rﬁpou%g (ﬁ (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
human 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
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):

R4

30 S Rs Rg



(I'r). WD 03/006430 PCT/US02/21717 5 RI-R6 in Structural Formula (11) are
as described in Structural Forrmula (1). Ar is a substituted or

unsubst i twDed/oed4g0 ene group. Preferably, Ar is a nitrogenPCrarsva2rving
het er oaryl ene group. Exanples are shown below N N\N{ Al A A \ N 5
Ring Ais substituted or unsubstituted. In a second preferred enbodi nent, Y
in Structural Fornmula (1) is a covalent bond or a substituted or

unsubstituted straight_chai ned h¥drocar byl group. R7 and R8 are as
described for Struct {r3s PRt Feryula @) greas dpscyibedvinSgrughupbiermatn Dpond, -

C( R7R8) -, - ( CH2@HiB)z substitetnd e (@stiStiuted agylene (et CPieferably, BC)s a @ifrogn-
1, 4- phenyl ene 1901%1&3@11&5}5;& eggg%ng Egé& g?l{l%\?h%ﬁ%ggwcoval ent bond or

C(R7R8) In at ructur Forrrula(l) is
a coval ent bond or R8)- and th Qund of the es |nvent| on is
NY Nfl 6S SRA

represented by Struf Formul a (III)\ 300RKR k-1 N'"R2
(i) S descrlb tructural
Formula (I). Y n;o era dR8are

both nethyl; R7 and R8, takerf together, are propyl e or butyI or

is -H and R8si SRir@Wstsﬁlbdﬁ&dtec(diruﬁi&EtﬂQde& met hyl), thienyl, phenyl 20
benzyl, or am no.

Formula (I11) are - asec n? ﬁ%feégﬁﬁgﬁﬂ@%ggtogléggﬁg@wlf@% g{)ﬁs%gﬁ%%{“a::or mul a

(1V): f3 0 0 14borgpr msubsp(m}tqd oy ugnbstituted straight chained hydrocarbyl group. R7 and Rg
are as described for Structural Formula (I). Preferably, Y is a covalent bond, -
C(R7Rs)-, -(CH2CHy)-, 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 (1) is a covalent
bond or -C(R7Rs)- and the compound of the present invention is represented by
Structural Formula (IIT):

N

R N )k /“\ N

\”/ \N Y' N/
(I

Re

15
‘ (1ID).
Ri-Rg are as described for Structural Formula (I). Y’ is a covalent bond or -C(R;Rg)-
. Preferably, Ry and Rg are both methyl; R; and Rg, taken together, are propylene or

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

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

Ts 0 0 T4
Ry N /“\ /“\ N Rz
Y \N o \ e \U/
H H
S

25 (Iv).



NY NHH SS 25 (N. W 03/006430 PCT/US02/21717 6 R1-R4 in Structural
Formula (IV) are as described in Structural Formula (1). Y'" is a covalent
bond or -wB3/00d480 a first exanple of a conpound represent @dThysoZeY7UTt Ur al
Formula (IV), R3 . and R4 are both a sebstituted or unsubstituted aliphatic
group, preferably both a 5 substituted or unsubstituted | ower al kyl group
and nore preferably both a nmethyl group or ethyl. Wien R3 and R4 in
Structural Formula (1V) are_both a substituted or wunsubstituted aliphatic
group, then R Bt REtaptrahFemula@Y)arpat ¢eseribsd ins$ tructrd Foonula Tha(ibsei t ut ed
aryl group (e. Govalantbehébi om,ed or unsubstituted heteroaryl group, a

substituted or unsubstituted phenyl group, or h I up W t | east
one 10 substituent gr? gnrfsltlf aéan_? %(ﬁf%aol R‘él}L‘f%%Pfasréfal%%??g%"%g@go@gﬁla dé&aﬁbl e of a
conpound r epr es8ARaaredpths: subgitiedpr yerhstinted(alipatic srpamefcrRlydoé dot h a
substituted Dr subgitied bitutkediheides v aiklyl SHMmd M6 PreR3atABbird meth

Structural For I th subst]tuted or substit ut t er oaryl

group, then Rl%lél‘??d& ﬁyygﬁgﬁeﬂﬁgfagcrla 1%8#“5#%31}“23 gﬁﬁ?? ??‘htaéﬁasﬁﬁm ot Y

unsubsti t ut ed pHehptitugpdsliphatie grops, thyn By andBetare nrefedblybothrrswbsgititediored

gtet er‘?ar y: gr oumsuﬂsﬂtluaadtam lefbuf X&&PA 4ﬁ1b§ﬁtutgd t@ﬁaﬂ@%ﬂgne{d_q?fet@ﬁ bR by bstituted
ructural Fornu , .2 re bo subst i ed or unsubsti

phenyl grough(es.“gs%,ng ol R Stlib‘%g@genyggﬁgﬁ’iof 6?@‘?{?3#\%‘?‘?? ‘ﬁltl%hi‘t &&t°%ne group

ot her than apbstiteent otheyrteanpin alipltatin gRBpANd R4 in  Structural Fornula (1V)

are both a substit uthesls@RbndBeHBRIJh Wb RN S8 eseBEPMPS micheN FAlmRd gmd R2 are

Subst 1 ut ed or iRt RePEPOPer R RS TSl hefien Pat R e B of -
conpound r epr eseftreduilF@mpladi\irazd borlpa subls@tu(erl vy ynsulititecheR2oaayl grdupt h a
substituted or masRbsliR, YiegRecBiatly bBMOW: duBstiuted & uhibitituled PRELyPEroup; or
unsubsti t ut t} tero?' |, group., . %Stl tuted or unsubstitutéd phenyl group
or a 25 phetyl gf‘&% 1@%%13(3'%1%1@%3%?# erg?ryf%%’f one group other than an
al i phatic group). Mbrethirdeadraplabf yconRRuathpiRéentaddy BonbumbF dnphlagifid), Rhe
remai nder of thgq %kk8BheSubdiRutébor GHSHLREIhaRPYBup k., 3 Jhoi Lldupr ef erred
enbodi ment,, t hesul():s%rt{}%é)d"l vrx}lgh gtflea}stho%e %;0%%) eot ter %hgr\xl Srp glip(ﬁgticl gsroup). When R; and Ry in
Structural Formula (IV) are both a substituted or unsubstituted phenyl group, then
20  Rjand 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, R; and Ry are both methyl and the remainder of the variables are as
described above.
In a fourth preferred embodiment, the compound of the present invention is
represented by Structural Formula (III), wherein at least one of R;-Ry4 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-Rg are all -H.
The following are specific examples of compounds represented by Structural
Formula (IV): R; and Ry are both phenyl, and R3 and R, are both 0-CHjs-phenyl; R,
and R; are both 0-CH3C(O)O-phenyl, and R; and R4 are phenyl; Ry and R, are both
35 phenyl, and R3 and R, are both methyl; R, and R; are both phenyl, and R3 and R, are
both ethyl; R and R; are both phenyl, and R; and R, are both n-propyl; R; and R; are
both p-cyanophenyl, and R3 and R4 are both methyl; R and R; are both p-nitro



represented by Structural Fornmula (111), wherein at |east one of RI-R4 is a
heteroaryl 30 group, a substituted heteroaryl group, or a phenyl group
substit utwo osioedad@t | east one group other than an ali phatCe/ugoneny17
Preferably, R5-R8 are all -H The followi ng are specific exanples of
conpounds represented by Structural Formula (1V): RL and R2 are both
phenyl, and R3 and R4 are bo:jh 0- CH3- pEeny: gll angZRZ arebbtc_')';]h35 ] 5
o-CHSC(O)Ophen and nd R4 are eny an are bo pheny
and R3 and R4 1?5 Ko ﬁ’l“a% afemthaﬁ WoR iangd Rpaterbopiietrgimethonpplrnylasd R4 ar e
both ethyl; R Bn«dld%aeerlmﬂbmbmylphemdlizaaa*id)tmleaﬂdaﬂgél%@mem%mom;pr opél R2Rl
and R2 are bot ﬁ{aqg an

are both p-nitrgJ ﬁ% /0 %%%ﬁcﬁ%gggpgﬂ%& z@xd@%e%ngtﬁg%tg}im and R4 are
both methyl; Rl efoth $aitqriengl, W%%@@ﬁﬁé’ﬁ%mﬁbﬂ&lm%ﬁtﬁ@ﬂi are
bot h nethyl ; SRBaymlomnﬁrmdetahdnmaaysbmm@l% aat &, ¢ bathes-Dirépheny 1bUEI y:_\)z R1
and 72, S Dot G RO et M Bhot Bl IR 5P, P2,

5 3- cyanophenylpheﬁﬂd R3 and R4 are both nmethyl; R and R2 are both

3-fl uor ophenyl ,R; and®R, R taitcR-Réthaxehbod, hnEng a;dmambamdlem &N Encbﬂid?e
2-furanyl, and b

2- met hoxyphenyl?ﬁlgg{g@ﬁgﬁ%%f%% gﬁlgﬁyr b?tﬁﬁ]ei{}gif% k?fﬁeartezaboth

3- met hoxyph&hyl lmaﬁexme%dm@z&a%%wh@@m 1 Rad Bare Rith Zmesthsyis- 2, 3 10
di met hoxypheny| chlaoghefRa, ad®;RAd Ri & both by Ryyhd Rﬁie'@dtﬁﬂ??dl%?ﬁ&oﬂl@% both
2- met hoxy-5- ¢ re bo
2,5-difl uorophggrlllgIwBQ@R%&E{B&H%S@%}I%qng{gﬁ?ﬁ%mg? héqﬁhghlﬁ%plaeﬁ& ?&rgz‘r B@

2, 5- di chor opheri{ bOtbmﬂ’ﬂRB Ragad Mafeb@szﬁdilﬁeﬂmbhwl i Reand Rrareshogh bot h

2, 5-di met hyl phensthyl; and- R3 and R4 are both rret hyl; 15 Rl and R2 are both
2-

nmet hoxy- 5y¢hlor e R2 are both
3, 6-di net ho%f/phlgna?/lplk %30@] @)ﬁ& ar 8r° nﬁt}%%rebﬁ@@gyare bot h
phenyl , and R3 Hu@ ﬂaar&ﬁv@thb%@ ﬁlr@ﬂww%ﬂeqmgimaa arel beh methyl; Fotehd B2 et hy | -
5-pyridyl, and dRBoanghdadl, aEcERmuma%tﬂaﬁﬂz et 1p1l%11y1! ] mke?ﬁzh&t%ﬁ- g
di nmet hoxyphenyl ottF i fi preferre
enbodi nment , S'np;g&?l %?d zﬁ’d%m thr(]? lor I&E@f’ﬁg{) 215 R5 and R6 are
both -H. V\hen \dupéth@?(}’@bwl éﬁ‘in@ﬁdQ@febOMﬂBﬂ and R5 and R6 are both -H,
the conpounzh of the Ips ARE Plefdrel ebo@MeitSY EHHRESNFRENBRY (1Hls-0al BERlndor nul a
(V): . Rsand R¢ are both -H. When Y is a covalent bond or -CR7R;g- and Rs and R are

both -H, the compound of the present invention is represented by Structural Formula

(V):

. Ta 0 0 T4
R N /“\ )j\ N 2
\”/ N\ v N/ \”/R
H H
S S

25

5

V).
Ri-Rs4, Ry and Ry are as described for Structural Formula (I) and Y is a covalent
bond or -CR7Rg-. R7 and Ry are the same or different. Preferably, R7 and Rg are both
methyl; R7 and Rg, taken together, are propylene or butylene; or R; is -H and Ry is
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 R and Ry are both a lower alkyl group or a
substituted lower alkyl group; preferably, R; and R; are both aryl or substituted aryl



130014 R N"-k/NRR NY NHH SS 25 M R-R4, R7 and R8 are as
described for Structural Formula (1) and Y' is a covalent bond or -CR7R8-.
R7 and R8waroa/00d3s0 sane or different. Preferably, R7 and Recarusobatrh7

met hyl ; R7 and R8, taken together, ar® propylene or butylene; or R7 is -H

and R8 is 30 |lower alkyl (preferably nmethyl), thienyl, phenyl or benzyl. In
one exanple of a conpound represented by Structural Formula (V), Rl and R2
are both aryl or substituted aryl groups and R3 and R4 are both a | ower

al kyl group or goupsuRsandtRutaescholttomethyladr lethlyl, & GUHEL and Ry fiethdd igethyRInancthé?2 ar e

both aryl or SU&%ﬁqbfe'-gf@QOﬁFdﬂnd\er&%ﬂ@@%%cﬁgﬂﬂdﬁg@a %‘3‘7 R/ anc?RzQ{rQU&ﬁ R3 and

R4 are both ne n_anot her

t 'S -
exanmpl e of a co‘%ﬁﬂr‘?{is‘f éfb&?gé’ﬁ‘f%’kj ‘!ﬂ/ﬂs"t"ag%?’i?rb&ﬂl WPW%YRRW“YIM thiglR2 are
both phenyl orWéebBt indR.ad ipttephednylanduliRBiusddhbid/] andcER poid R jaettoyH metaylny|

phenyl, or thi emy lphelx&vied?tﬁénﬁ'%ﬂen%e aﬁlylwtaﬁd pﬁ‘aﬁ%ht th@zu r%tpk }eﬁgophenyl
? 53'/ preferably

and R3 and R4
R7 and RS, tak:tf’r‘%fl B’I‘n@‘?t an&‘%r 8 Blfflog?ﬁéowoun‘%lﬁ?@iﬂs%‘ﬁ@sby tﬂ“‘}‘&l FQW@E heY):
exanpl e of a coYfp@andvaﬂﬂpbcmlmnt@RbR@y RetandiR} are dbthfacnbatinaed d)unsub¥ituted agyl

d h, tituted
;g;fl egﬁoggn oupcﬁg{%meﬁégaﬂdnﬁﬁe%%ﬁ@@h ﬁﬁ%@%hﬁ&% gﬁ r&@ﬁf%;ﬁ d' ot ed

-H or nmethyl. The fé[th Sﬁfowgngeﬁfés |e¥3rnép1‘*e°%%fﬁBmE@m5$ repERptRYS et sent ed
by Structur# Fmeai(WulRa a(xd/Rz arRbothpierP Raraad Beirh bphemhyl; 183s &ndmﬁ?kg are

h hyl ; R#% hyl g:plﬁ h nyl; R3 and
lI%E)lt ar get)o%/h ph Y étﬁyl gi cfa dOt}k{ghe?l#d X; %mﬁ# l%he%% ‘PCP% aﬁgq{er%{e bot h
2-t hi enyl : j%?ﬁ*rm g‘r 3 %‘tlﬁ P-thienyy RQ?H%RdaIRQthé’P@lYﬂ)@P%Rde R1
and R2 ‘are bot feredbatly anethigh) ®ayhd Ri%eaaﬂciaﬂzarmpbedynmb aﬂd?RmtbbotR?nelt}gzl R-Hk and R8

15 and BB 15 aﬁdmﬁ%‘s@g Aol B, ERYare pdP R0, R LR, 00 TR K i et ny
R7 is -H, }QF ¥ nbeé]?ﬁ 1 angRo a’ﬁd’oﬁ&’ S?Bé %o%nﬁ Fﬁﬁ@rWFh mﬁéylaﬁdls R4 are bot h
methyl; R7 i s audRamdaen@a RlsméRblyﬂe bofRbhamdt mnammia@bm ﬂmyﬂwls B3, aand R4
gr g 3 Iot’rgt ﬁg)rxlph é;n%; F\’.h?lel ano?’i'% ﬁotﬁ ﬁ%en %Qutalﬁnk‘ are ‘E?%ﬁ] gth}%z R?gse-H an tdrkg 1S
n-butyl; R; and R; are both 2 5~ dlmethoxyphenyl R3 and R4 are both methyl; Ry is -
H, and Rgis methyl; R; and Ry are both phenyl; R; and Ry are both methyl; R; is -H,
20 and Rgis iso-propyl; R; and R; are both 3-nitrophenyl; Rs and R4 are both methyl;
R;is -H, and Ry is methyl; R and R; are both 4-chlorophenyl; R; and R, are both
methyl; R7 is -H, and Rgis methyl; R; and R; are both phenyl; R; and R, are both
methyl; Ry is -H, and Rgis 3-thienyl; R; and R; are both phenyl; R3 and R, are both
methyl, and Ry and Rg, taken together, are propylene; R; and R, are both 2,3-
25  dimethoxyphenyl; R3 and R, are both methyl; Ry is -H, and Rgis methyl; R; and R,
are both 2-chloro-5-methoxy phenyl; R; and R4 are both methyl; Ry is -H, and Ry is
methyl; R; and R are both 2,5-difluorophenyl; R; and R4 are both methyl; R+ is -H,
and Ry is methyl; R and R; are both 2,5-dichlorophenyl; R3 and Ry are both methyl;
R7is -H, and Rg is methyl; R; and R; are both 2,6-dimethoxyphenyl; R; and Ry are
30  both methyl; Ry is -H, and Rgis methyl; R; and R, are both 2,5-dimethylphenyl; Rj
and R4 are both methyl; Ry is -H, and Rg is methyl; R; and R, are both 2,5-
dimethoxyphenyl; R3 and Ry are both ethyl; R; is -H, and Rgis methyl, and R and
R; are both 2,5-diethoxyphenyl; R; and R4 are both methyl; R7 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):



H and R8 is nethyl; R and R2 are both phenyl; R3 and R4 are both nethyl;
R7 is -H 20 and R8 is iso-propyl; RL and R2 are both 3-nitrophenyl; R3 and
R4 are bowboawodagd; R7 is -H and R8 is nethyl; R and RPCaresobhot7hny

4-chl orophenyl; R3 and R4 are both nethyl; R7 is -H and R8 is nethyl; Rl
and R2 are both phenyl; R3 and R4 are both nmethyl; R7 is -H and R8 is
3-thienyl; Rl and R2 are both phenyl; R3 and R4 are both nethyl, .and R7
and RS, t aken t oget her, are p&ppylene Rl and R2 are thh 2,3 25

di met hoxyphenyl; R3 and R4 areLboth is -H @nd R8 is nethyl; R
and R2 are both 2-chl oro-5-ne hoxy p and R4 jare both nethyl; R7
is -H and R8 is nethik |; R3 and R4
are both methyl; R7 is -
2, 5-di chl orophenyl ; R3 and| R4 arelboth nethyl Rﬂ is -Hland R8 is nethyl;
Rl and R2 are both 2, 6-di rget hoxyphenyl ; R3 and RArgre 30 §oth nmethyl; R7 is
-H and R8 is nethyl; Rl and R2 are both 2, 5-di net hyl phenyl; R3 and R4 are
both nethyl; R7 is -H and R8 is nethyl; Rl and R2 are both 2, 5-

di met hoxyphenyl; R3 and R4 are both ethyl; R7 is -H and R&).is nethyl, and

Rl and R2 are Qoghn gn@ctﬁﬁ?F&ﬂ?&YaF{h@fb% as dB3rBE fR4 A BraPRS B IR ) JS dR7 i's
-H and R8 'SS 1geth%l. 35 In.a Sl?t reflen\f,\[q%r% n$§d| ment, Y 1'n Structural
Formul a (1) ALOVAFBI O DA Lot Begevale %-¢&2a coval ent bond or
-CH2-, the corrpoundImnqehelnpbe)éenwmpqundrmptasmned‘tgfStmpm@@nﬂnﬁﬂh M) Bsruct ur al

\ch')r ﬁu: al (\S/I ??5 %Q%IQQ)@MOWQ@%K{ éﬁ%@gb@nﬁt@ﬁra é‘%yl e’ as d]eschlzbey

for Structural aﬁ%?ﬁﬁﬁe thﬁ OWPfSau%gmgp%aa}l‘eéﬂtg‘i@Ps@ﬁ% PR s FepEfrably s a
coval ent bond doth-iBeiRd or substined pheuybired RgfanﬁR@ﬁM}pmfﬂdblmehfaS@Vﬁraﬂcyby
Structural foor gy u? (M), RS and R6 are both a | ower al kyl group
(preferably nmethyl)

r henyl ou VWen R5 and R6 are both a | ower
al kyl group or a phgﬁ?fozfl@g’ 1e ‘Pﬁr@ﬁpgﬂ‘ ficgyamplos of comppwtds ohBeyreseiit h phenyl
or substit ut ed ipleetiy: Ramai marahokhlﬁhenyt &3 pné&Rezrabbiji phaiyh R ahdReire bty |

methyl, and R; and Ry are both -H; R; and R, are both phenyl, R and Ry are both
phenyl, Rs and R are both n-hexyl, and R; and Ry are both -H; R; and R, are both
15 phenyl, R3 and R4 are both methyl, Rs and Ry are both methyl, and R and Rg are
both -H; R; and R; are both phenyl, R and Ry are both methyl, Rs and R are both
methyl, and Ry is -H and Rg is methyl; R; and R, are both phenyl, R; and Ry are both
-H, Rs and Ry are both phenyl, R; is -H, and Rg is methyl; R; and R, are both 4-
chlorophenyl, Rs and R4 are both methyl, Rs and Rg are both methyl, and R; and Ry
20 are both -H.
In Structural Formulas (I)-(VI), R and R, are the same or different; and/or
R;3 and Ry, are the same or different. Preferably, R and R, are the same, and R3 and

and |s met hy

R, 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 hydrocarby].
Examples of suitable linkage groups include a ketone (-C(O)-), 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 R7 and Rg are defined above.
Suitable substitutents for an alkylene group and a hydrocarbaryl group are those



10 group. The following are nore specific exanples of conpounds of the
present invention: R and R2 are both phenyl, R3 and R4 are both phenyl,
R5 and Roewerog/obdash nethyl, and R7 and R8 are both -H, Rl pamsk22e1e bot h
phenyl, R3 and R4 are both phenyl, R® and R6 are both n-hexyl, and R7 and
R8 are both -H Rl and R2 are both 15 phenyl, R3 and R4 are both nethyl, R5
and R6 are both nethyl, and R7 and R8 are both -H Rl and R2 are both
phenyl, R3 and R4 are hoth thyl, R5 a R6 are both nmethyl, and R7 is -H
and R8 is net hy‘ﬁ;"c}ﬁlo %dutﬁ?%g?lgxﬂﬁffﬁe ﬁﬂ’?gg]% r?aoﬁgn%cﬁfa"rﬁ&d sereinpRrmd Ry - R5 and
R6 are bot h phengyprefeRed substitdenta fod alR8kylsneroe hipdebgartiRll gmnp. R2 are bot h 4-

chl orophenyl , R3 and\ R84 h g ) vl , and R7
and R8 20 are bqgth - P nt ét%up sQﬁ%aF@ﬁ'tchaB%d,% C@q&r\??glﬁqépa@ are the

H. ructural " Farpulas (1)-( i
sane or diff er sRETOYRA HLICh BFOHR tq!?ﬂsaaltr@eﬁé”aigﬁhcé’n 1S §ine PERRYIRENIRat er abl v,
RL and R2 ar® tumesteatie. TapidallR3a siraipht Ehkired er branrhsd riiphatic pedup abgihdm ¢ hai ned
hydrocarbyl gr oyt 20%afBn ol ﬁé!t@raglgglgﬂr 1 fo:aBout 10{ zga'%)c?clic aéigl%t%é"ﬁ{'cglpone or

nore (preferabl ne), net hyl ene_ gr optional Iy reptace 1LY, | i nkage
group. x is a ﬁé%fo’f”i"\}etoiaﬁ?%égf’ar? .ﬁ?@s,sﬁml’%&méﬁaa 8t A giphatiy of er abl y
between 1 and ahboytis preémablnosteight etfaiedbi Yradched alRyl goupl ¢.gkagieylgtipup:- ref ers
hydrocar byl | Eeaal e o e E 2 oL AR BERE R AbA 8 . 3% "o

hydr ocar byl alngiqas 0 81 e | I'nkage gr ncl ul Ketone

(-0 -), atkerraclodid group vath Jinehout S arbonatads. 4 C-G20 sirpplietitiosd - s ), or
am ne [ - N(Ra) ] -bransheslalcyh gitap osa G2408rgdic alist group A afsoedfenedd ab & risage group i s
-C(R7R8) -, wheri é}’g I;_amd R8 are defined above. Suitable substitutents for

an al kyl ene group a‘%g;a hydr ocarbaryl_ group are, those WO 03/ 006430

PCT/ US02/ 21717 10 GWPTBHICHESOURS tolidp sarBosy 7 Lid argmaticieaqupe eshvip pienhe react i ons

descri bed her eimphtid, addnfRBicylasrel pteafaey potpswubs b finidiabs], Hoenyafurahy| ene or

hydr ocabbyl ;gr 1A @l i G .0 ' i ght, . chai branched or
cyclic non-ar o%g‘??}é%ﬁ%érl}g?g%@g’rﬁ%?@kb?‘?%%k%?iggﬂgfh&&ggt él}%g?l%ldgngdr whi ch
contai ns one orte“f?é?lé- units of 5 unsaturation. Typically, a straight chai ned
or branched al i phat Acorgatinigpoupasisé monmd fub@l polegilic a2 A RyBInQITE ,
preferably fro t.0 . i i i r oy h rom3 to
about 10 carbo rr?}%%hoan% %8%119 é&é%alﬁg Qngﬁq%%%a@l ?‘6‘% gs{}%%d %%\ﬁ?eacfr??%%?@gj group is
preferably a stif§jagmat g ibrauriss npludnbareethisnybyhengnfrapyl. indejyl, arielipyl. et hyl |
n- propyl, 10so-bpizofiydzplenbdnabdorhzols dendiidydole, teinblidy isoluinp@it Md, hexyl ,
pentyl or oct y'isoir%lyﬂ :
The term “arylene” refers to an aryl group which is connected to the
remainder of the molecule by two other bonds. By way of example, the structure of a

1,4-phenylene group is shown below:
[AVAVAVAV)

25 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,



10 cycl oal kyl group with 3 to about 8 carbon atons. A Cl-C20 strai ght

chai ned or branched al kyl group or a C3-C8 cyclic alkyl group is also
referred wo 0a®o@3d | ower al kyl" group. Aronatic groups inecCxdsoranivdecyclic
aromatic groups such as phenyl, naphtthyl, and anthracyl, and heteroaryl
groups such as imdazolyl, thienyl, furanyl, 15 pyridyl, pyrim dy,
pyranyl, pyrazolyl, pyrroyl, pyrazinyl, thiazole, oxazolyl, and tetrazole.

Aromatic groups, also jncl ude fused pal. ycycl ic aromatic ring systens in
which a car bocy@F?}byr%t"BﬁléeW]emPFRl?@h% IR IPRRg) PYFOHEMYIsPipEe&Rllt o one or
nore other hetgipeddinl, and igazolifixginpl es i ncl ude benzot hi enyl, benzofuranyl,

i ndol yl, quinolinyl, Th% lﬁs ngﬁep%ugé;g)”eﬂ?\gﬁ‘?%ﬁt"mﬁ@érea’llgo%@:fethﬁ&enanﬁg}grs to an

i | i |
Ty ol wht clave? elstiorisg nends G-Derirriden. SHOb Howinl0u R & v

ot her bonds. 5 By(laveyt alifyl) exdrEHLeS-(loher eﬁltyl)l,lf&spﬁcﬁvdl)i Tae tetmé “&hﬁﬂm{e@nﬁv@r oup is
shoun bel ow: 2538 hid 4eRlihud AbwAcBF HENS 8L 0UREE B35 1887 6L PG, Del ow
for an aryl group. aronatl c clic rings are fioh? &r'o
carbocyclic ri n@%b%eéﬂow?rr?@\‘y@d@sl?ﬁﬁ’éve@f nore het eroatons such as nitrogen,
oxygen or sul fur in Sulteble suhgutua'meOIBﬁx alipHeglccgadtpb@ntarUﬁauCShd&.roc_fyeﬁbeg? 1%,

ei ght - menber ed.y, n 03/,006430
A R L ‘g’h%’(@ FP%E MEG%#; 1 bros RhiBR 40 B??‘ol i no,
pyrrolidinyf? pi %?rélﬂlﬁwerferep\vﬁe abl woft ciqwcbcmnomdwp enlihes ther s
"l ower al koxy", anﬁlo@mt* a@i@ ity of taxdllagdvedalok KRey). U‘Bﬁu’BMitﬁerﬁE\Ebs’caﬂﬁa‘l

wer
al kyl') t hi omet hyl ¢ “gﬂtela?\l/\é} &Vﬁec&sc?%sléﬂo)m ok | ve a{n%\elvea[xﬁ}ecl K I?tiwtyCHZ O 5

(1 ower al kyl) an pec
"substituted | dW@P qobgpemgpids mé%éfovmfeetban WWSQ%W a'copawnd with the

- O (subst i t ut ecubsiitent ednkpated veithth cofpOhnd &ﬁl&b‘ﬂﬁﬂlb EﬁﬁsﬁﬁielﬂtO\EﬁﬁmlﬁEM )

respectivel y %'tﬂt&b%)é Bstitt ‘T.‘stllnl)ngéqt(ﬁ-I %nlo en b 0 S omati c
het erocyclic g Hen Fo ’rbol(l, n eroaryl)
are those whi cfp(?ilg rigY> N@ysl%’%q}énﬁ@di |- Hnangfé{&{F,eNéR\RilahCOl@é{aEiHth of the
di scl osed conpal(DNHZ,t@OBmmn@@N(RH{b),aNHCORanN@C(ﬁGt iINHEONE]S, -t axol and

t 3 e abilit
of o di sl ased WIS it AR AR O Rk R Qo RUT R ) ke oLy
NH)-NH,, -C(=NH) -NHR’, -C(=NH)-N(R R , ~C(=NR")-NH,, -C(=NR®)

20 NHR? -C(=NR°)-N(RR), NH-C C(=NH)-NH,, -NH-C(=NH)-NHR?, -NH-C(=NH)-
N(R*R"), -NH-C(=NR°)-NHy, -NH-C(=NR°)-NHR?, -NH-C(=NR°)-N(R*R"), -
NR*H-C(=NH)-NH,, -NR%-C(=NH)-NHR?, -NR*-C(=NH)-N(R*R), -NR%-C(=NR%)-
NH,, -NR*-C(=NR®)-NHR?, -NR-C(=NR°)-N(R’R?), -NHNH,, -NHNHR?, -
NHR'R", -SO;NHz, -SO,NHR?, -SO,NR*R®, -CH=CHR?, -CH=CR’R", -

25 CR°=CR'R®,-CR°=CHR?, -CR*=CR'R®, -CCR?, -SH, -SOR? (k is 0, 1 or 2) and -
NH-C(=NH)-NH,. R*-RY 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



when t he enhancenent is reduced by nore than about 50%in a conpound with
the substituent conpared with a conpound w thout. the substituent.

Exanpl es wb 03B0@s0 t abl e substituents include -COH, hal ogenPCTRIS02/20217 -1 and
-F), -ORa, -OCORa, - CORa, -CN, -NO212 -COOH, -SO3H, -NH2, -NHRa, -N(RaRb),
-COCRa, -CHO - CONH2, -CONHRa, -CON(RaRb), -NHCORa, -NRCOR', -NHCONH2, -
NHCONRaH, - NHCON( RaRb), -NRcCONH2, - NRcCONRaH, -NRCON(RaR), - C(=NH)-NH2,

EEUR I CT T S M E T e .
- NH C( =NRc) - NH. gccolingl cahliRept WithReny of Albkii@ber NRjnotaRa Rb3es, and Midaddnic(aadiH) - NH2,

- - 1C0 aci | § NHR
) Ngg g(( N‘F'g NH%&%mé\Bﬁldsqﬂ%@ 2 NiRas m%%gggn %E:NE%D gmm ) - a,

- SC2NRaRb, - ’élqé’éﬁeélt?}} ot iR REY tsferpirAcid. Toposie AR - OCRa,
-SH, -SKR' $k suﬁuﬂc add,hoghodnabid, aﬁdl-%él(lkd\lbhé Mg’&nc RadsRﬁicla;lisq; each
i ndependent |y ag;,2hdsRi L‘&cld hdutbRdadl IR 4ok g—bpcﬁﬁl(ﬁ%ﬁlenyl §MR§1FJ tuted

benzyl, aromatic, or arorratl C group,_ kyl
benzylic or aryi®idy F"i‘fgibmc pd éHﬂW“P?% CLtgacRsY enzt%?i@é’rﬁl ?‘i‘?&}%ﬁ%@rand@’ﬁﬁlkﬁl so form
a substituted Errampitmwlﬁsﬁahtsaltsadclmhmm; pyeodutite oayfate] wilfite MiKalfitd

non- ar omati ¢ 3G, faghers @éﬁ&ﬂtyamgg@gpsgpasra%ﬁydfo%ag; B mBfHlosfif.UP can al so

h | i phat

cubst i tuted dl i Iﬁ’ﬁ‘a’(l " tphgieotiporidgnbramids, i0flle BCeiEIHRORITHIFn BTcan0N @p@dw i c
ring, a substi tastaledomeits, &obithlieCcapeiarl pyanbate, propislge, dx@lakymalogathst i t ut ed
benzyl, aryl Orsu§éﬁl?a?:é Is IH%&Q s%a}f&te %Iﬂﬁ{gtearﬁzggaté %Eér%xé By tcﬂ%ate 'ﬁ‘erfy%gtf%t | tuted

allphatlc non-aro et'eroc i 35

substit ut ed berf%%te é’?’éﬁﬁ’ﬁtecﬁﬁlprﬁ%?\%ﬂaﬁﬁaH’éﬂWWWOGfﬁed1§%§Qn?@%nt Al so incl uded
in the present hydxepbdnacuidnethohicnreypiibait,subeReDkyblsulfables of the '

S Poeass Peas RS Bt bRy RS FAMNAM Al NG E SREAE, gulliRD L 07 Wh P 0

03/ 006430 P sses a SUTTECl en , a sufficiently
basi c, or both Fdigypwrate gy tartgaie) methapesutipragg: ym@arwswl@epéte, with any of a
nunber of i nor gaphthalbesBsyifoand, dapethgladei Lsuifodate, R Gaelhie, aiﬁltlds'shket o forma

S a! t. Acids commonl )(ﬁ"l Fmdﬂ%g(Zaﬂéme{]\?c%%%g 'dg'lv%g %’o%n dggrﬁgrac Eases Sue Lhorg ani ¢

aci ds such as hydroc d¢id, 5
sul furic acid, FHeERHBET &k %lb?rcﬁlkahwaﬁh@eﬁﬁl iaéirmamf w@mﬁe@ baiétb@gat%ch as p-
t ol uenesul f 2ni anadiedike MBS WsEOTh Prepsri, Jh@mb bﬂth@qmﬁénu%n thus include "
p- bronophenyl - 5 QRnl C. .aci suc aci citric aci
benzoi ¢ aci d, agé\ I.\%rﬁy(amx%{:é &ta&&?ﬁ%y?rorélde ammonium ﬁyd}omde potassiuin -

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
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 ahalog can have a double bond at the indicated
positions. For clarity purposes, the basic taxane skelton is shown below in Structural
Formula (VII):



Exanpl es of such salts include the sulfate, pyrosulfate, bisulfate,
sulfite, bisulfate, phosphate, nonohydrogenphosphate, di hydrogenphosphate,
met aphospweatoa/ooc480 pyr ophosphat e, chloride, brom de, i odi deCTaser/ an7¢7

propi onate, decanoate, caprylate, acBylate, formate, isobutyrate,
caproate, heptanoate, propiolate, oxalate, nmlonate, succinate, suberate,
sebacate, fumarate, naleate, butyne-1,4-dioate, hexyne-I|,6- dioate,
benzoate, chlorobenzoate, nethyl benzoate, dintrobgnzoate
hydr oxybenzoat e, met hoxybenzoate, phthal ate, qul foffate, X! enesul fonate, 15
phenyl acet ate, phenyl propi onate, phenyl butyrat¥ |'act at e, ganmma-
hydr oxybutyrate, glycolate, tartrate, nethanes opanesul f onat e,

napht hal ene-1 -sul fonate, napht hal ene- 2- sul and the liKke.
Base addition salts include those derived frox/ ' such as
ammoni um or alkali or al k|l ine edrth rreal carboates

bi carbonates, 20 and the}like. Puch bases usef i - ’ the salts of

this invention thus incl gssfum Rydr oxi de,

anmoni um hydr oxi de, p@fassi I |15e Taxyl« al so referred
to as "Paclitaxel”, is a wel I--knovvn ant| -cancer drugj) which acts by

i nhibiting mcrotubule f or matg on. Many anal ogs of taxol are known, 25

i ncluding taxotere, the structure of which is shown in Figure 4. Taxotere
is also referred to as ""Docetaxol". The structure of other taxol anal ogs
are shown in Fi gur es 5-25. These corrpounds have t he i c taxane skel eton

as a common st e f at e an een shownt av e ability
to arrest cell 315 Ph ul?1 fds ggyﬁ% g Cy‘glf)g%(iaﬁ 7 “?ﬁhESa&ﬁPo%Flg Thus,

it is appareht lﬁprﬁﬁﬁnﬁd@wyrsé@ctsraQBoerlat(Néli‘) Itisvg breundarsioed fhatthe sulistekaneent s can
decorate the takeR®NThE R1EH -z bhestdouRE ¥EHISE bite &fﬁoﬁp&ycmﬁeﬁh@h&gl gal

t t It | t.h hi
o L o RS BRELE N Bl £ B o P AN R s
For clarity purgetusshavhelspemitied frapdivacuked Fowmld @15 hoindichte lsites in whishr uct ur al
Formula (VI1): 36:-Q3 086430 cRkhoMPIuslafibhg takdl daldgOFof2dflpfdXX O O p OO

10 substitution on the taxane skeleton with simply an oxygen atom indicates that
hydroxyl, acyl, alkoxy or other oxygen-bearing substituent is commonly found at the
site. It is to be understood that these and other substitutions on the taxane skeleton
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 (VIO) or (IX):
/D}\ U
R1g {}', ;




Doubl e bonds have been omtted fromthe cycl ohexane rings in the taxane
skeleton 5 represented by Structural Fornmula (VI1). It is to be understood
t hat t he waIBmod4axane skel eton can include zero or one dowbirashoadii n one
or both cycl ohexane rings, as indicaded in Figures 5-25 and Structural
Formulas (M 11) and (1 X) below. A nunber of atons have also omtted from
Structural Forrmula (VII) to indicate sites in which structural variation
comonl y occurs  anong taxol anal ogs. For exanpk% 1Qgsubsthtution on the

t axane skeleton with sinply an oxygen atom i ndigated|that gtydroxyl, acyl,

al koxy or other oxygen-bearing substituent the site.
It is to be understood that these and other St ' ORQ_t hewRaxane
skel eton can al so be made wi t hout ' i li i ‘e and
stabilize mcrotubule formation. ‘ is defined
herein to mean a cofgpound dn and whi ch
pronotes di sassenbly] of m | ogs used
herein are represe d by R12 p
R13 s", XXR2o0 10 , 5N ‘ S = O(Vill). W
03/ 006430 PCT/Ué 2/ 217117 el Rlok,0 B10 HORB17 ORL5 OR21
R15 Rls =
OR21 Ris R
16
0
IX).

, Ry is a lower alkyl group, a substituted lower alkyl group, a phenyl group, a
5 substituted phenyl group, -SR9, -NHR 9 or -ORjs.

Ry; is a lower alkyl group, a substituted lower alkyl group, an aryl group or a
substituted aryl group.

Rz is -H, -OH, lower alkyl, substituted lower alkyl, lower alkoxy,
substituted lower alkoxy, -O-C(O)-(lower alkyl), -O-C(O)-(substituted lower alkyl),

10 -O-CH,-O-(lower alkyl) -S-CH,-O-(lower alkyl).

Ry3 is -H, -CHj, or, taken together with R4, -CH,-.

Ry4 1s -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-CH,-O-(lower
alkyl), -O-CH,-S-(lower alkyl) or, taken together with Ry, 2 double bond.

15 Ry5 -H, lower acyl, lower alkyl, substituted lower alkyl, alkoxymethy]l,
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.

Ry7 is -H, lower acyl, substituted lower acyl, lower alkyl, substituted, lower

20  alkyl, (lower alkoxy)methyl or (lower alkyl)thiomethyl.

Rig -H, -CHj or, taken together with Ry7 and the carbon atoms to which Ry;
and R;g are bonded, a five or six membered a non-aromatic heterocyclic ring.

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

25 Ryois -H or a halogen.

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



O (IX). Rois alower alkyl group, a substituted |ower alkyl group, a
phenyl group, a 5 substituted phenyl group,'-SR19, -NHR19 or -OR19. Rl1 is
a | ower awkyBogueup, a substituted | ower al kyl group, an &Cylusgrouap’ or a
substituted aryl group. R12 is -H, -04 |ower alkyl, substituted | ower

al kyl ; I ower al koxy, substituted |ower alkoxy, -O-C(O-(lower alkyl),
-OC(O-(substituted | ower al kyI) 10 -OCH2-O (| ower al kyl)

-S-CH2- O (| ower aIk ). R13 is - , or, taken together with Rl4,
-CH2-. R14 is - éﬁ ferptdydhe \aarlkle}wn SIW@(&@Q@WP@W arg defnedt ut ed

| oner al koxy, as ﬁ)ll@(vv@)R]() iwdhsﬁylttub&dtokﬁm&mmkkpfi(():}h)z,@@Reﬂa)&’( -9 (OH) 2, ]
-O CH2- O (I owner, | k| ) CgQC rowt

R20, a doubl e CH? &%% % . omebﬁgi&iﬁ) #ﬁ é(r&% OE? 5r%n0hg)0?%%%{i}§ed | ower
al kyl , al koxym&H§ph GHYbKQHﬁiQﬁ%&Imyﬁ ol cmylogxomv%pa@rtnw wis-H

- OC( O) Q( sulbsst ICtH;t(Hﬂ,CDQbEKCHL)KWﬂwrphoI%( R);-idNéthomer, Rl day |R),4, @lken

-0 O - NH(SUbSttlgteHltexeﬁrel @ al kyl). R16 is phenyl or subst I tuted phenyl.
R17 is -H | owe su ét ituted | ower acyl, |ower q@/ substi t ut ed,
lower 20 al kyl, (I Bweds Tl %3%S§HeorPH6-P(Q)6WEE: BiskyFHGh-onet hyl . R18 - H,
-CH3 or, taken togemegpwnmhRﬁm amﬂntah@RQ@falR&Dto@étﬁéfBaréQ)@@ oh R17 and R18

are bonded, a five | n-.ar c r R19 is
a | ower al kyI oup,Rls i ﬁ(t%g'?l £ Ut & Iancpﬁ?‘ 2 I‘Eé g(r:%%%r E °F ¢@gp, a
subst i t ut edOph&a)iadeidup(QSHRAOHIID-GOGH. ‘&5( aC C(Q?Z(i H,z) | ower

al kyl , substi t @oedd, aven Caizl(yLCHJ(H%C}B@le(Q)D catdared I ower acyl. WD

03/ 006430 PCT/ US02/ h les | ructu al
Formulas (V1) andggtg ana%o@ ﬁf%s ﬁ{e)%gon\éed O?Pgaér{de‘%fffma {

tert-butoxy, - 8cepirblepp yuch as spolparyignige. O@ex@@l@p@@p@yme@f@ue CH3) 3,
- NH- CH( CH3) 3, t}@b‘lﬁ%@wﬁ)@m@ﬁr@aﬁ artehtar epbemulag”, Hitls ifed BE@MYIncludes
( CH3) 2CHCH an cyclopropyl orpara-toluyl; R12is -H 5 OH

CH3CO or ZI(SCH%CE PRETOT phoI ino; R13 is nmethyl, or, R13 and R14, taken
t oget her, are - CH2-Thedisclosed 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, preferably 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



R14 is -H, -CH2SCH3 or -CH2-OP(O (OH)2; R15 is CH3CO; R16 is phenyl; R17
-H or, R17 and R18, taken together, are -0-CO-0-; RI8 is -H R20 is -H or
-F;, and RRO 3®064B) - C(O) - CHBr- (CH2) 13-CH3 or -C(O - 10 (Creraserr317
-C(O-CH2-CH(OH) - COOH, -C(O -CH2- O C(1®) - CH2CH( NH2) - CONH2,
-C(O-CH2-0-CH2CH2OCH3 or -C(O -0 C(O -CH2CH3. A taxol anal og can al so be
bonded to or be pendent froma phar rraceuti cal ly acceptable polymer, such
as a polyacryl am de. One exanple of a ){ of this type is shown in
Figure 26. The Ph@FRrouigal GpmppRtin e, a“ﬁglail‘er §S trpagtepbpgiagtutiotlc| udes 15 such
pol yners. The dbmpbsised. Waspaliinisterdes epharphisnaotuticlieompbditicsher activity

of taxol and t i tivity
of taxol or a tcgél %nﬁ%ﬁ]ﬁ%ﬁesﬁ I%Hﬁe agttisg\%?{%%&? : %ﬂgﬁgf&;l begﬁg&?sg%fo anal og
is greater wherfTHH#SAUSY &F etcfilff?fenf@mmli%‘t“ﬁeéﬁ ahihereopansing sHBB GRSt han when

adm ni stered alccmﬁounliheredaﬁgﬂee of the 20 increase in activity depends upon

the ampunt of Cpapodh Bt Moftlofith andor fo?@BPﬂa?ﬁngmﬁl gtez%ﬁ%?%%t

i nventi on can there ore used ‘I n conbi na axol analogs
to treat subj eét‘lé:le%wtﬂllrd‘ﬂ’&ﬁ‘é%? the type appseaerity o tha disease PbeprdHier erd on ancr eat i ¢
cancer, nel anorharadiefiéits cfamcabjects gi’cﬁ @$Tgenehal RARh, aganRes fbodwalght&lﬂd c ag c i r,
| un cancer. S r n ervica

Sugj act" is tt(ﬁ%&% tg ﬁﬁg? It V‘BL?QO c?erpﬁl%fi&ctﬁé %%tre% geventjpr an& B/gg Can?]elrI’TBJ in
need of vet¥ri r’{hr ykﬂ 538 mﬂl be a@e to detsRp N |amr0@rrﬁtmsege§ depgndingegeseat s,
and the |ike), and 6thén fasbBESedt®e dosag@WStaxdl Iaﬁﬁraxomasg aﬂ@ Hel@Bowa st t he

like) and | abo %c%ﬁgraﬁi?é ggx&fbe‘w&e Illl%o’ut { %t ?mmf p?rh ay%n out l(UOg gééand\;;[ ?; of

like). In order an eRhancemnen &Y At FLoRhneaM
taxol and 30 daxoreiusyy b@yeereaboefflrﬂé@g/ méwnd@bm 5edmgoumd pofdayhe

present invent igg@ctaRdmdints 6f { @@ljowsd arrma;sueseaf 1n{réh?€1@h wrcanﬁaahgegb&&ean?x ?I alr e
(0] axo

d t t b
O T, R by DS P AL e
normal |y achi evéamg/mt rwer@weé@b% grapefmaund of the present invention, an

"effective anount” Tﬁedlmsa&:a@ﬁpowdmemlﬁﬁteed%eayﬁﬁtaae%m&@r&mﬁngeffect 35
is achi eved \/\/ne0 or a taxol

anal og conparé emr{l}l’*}e’v%nﬁr)?’l?g%o\%e uﬁpﬁrg‘l%ﬁgf)a&ﬁﬁa?%pﬁriﬁ%{ ni stered al one.
The conpound affdinisgrim. (P@rentea%l@dmmm@gl)canmlwe fovexadmiensystemied to the
subj ect as Jpar hdministriigonS PR a¥'&) &%ﬁ@@ﬂﬁ@ intkalibddal) 2chibhdous 1& phar maceut i cal

conposition or intr%;lae[rl 51{33?1{ 1'11]%8’('1341 2 compein é[ canfla be 81111111s’0&:re‘?€1’I 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



conpositions. Wien adm ni stered as separate pharmaceutical conpositions,
the conmpound or the present invention and taxol (or taxol anal og) can be
adm ni st ewed3/oed4dul t aneously or at different tines, provi e@ed/ushzei7ihe
enhancing effect of the 5 conpound isl7retai ned. The anmount of conpound and
taxol (or taxol analog) adm nistered to the subject wll depend on the
type and severity of the disease or condition and on the characteristics

of the subject, such as neral ., he

tol erance to drh “@?wﬁﬁﬁ?nﬁg§@“ﬁ§8éﬁ8@%ﬁ%ﬁﬁgﬁ§%ﬁpﬁé%1g@v%qWﬁ?ﬁgnd type of
cancer. 10 The ssll'mel Henk'sepotuitisn,Ringdr's-1doateadnkd éhet ke d degirodis foe eaqapsudgtimgat e
doza?es f]epenﬁ'cﬂﬂ é)ﬁtl&ﬁ%ﬁﬁh afRG c@EtIﬂ%roffh?r‘atg@Faﬁn ofdyb ﬁ@é}#ﬁ’éﬁl (A%g@ﬁ I{lﬁ t ?Xil
and taxol anal o re we o) C range fro t ween abou

ng/ m2 per day? gﬁ%‘ﬂ%&ﬂf B“%g%ﬁjé’aiﬁé%?b cg%%}gal ee‘?%aBFsy’ JB]e‘i Welerathout 10
ng/ M2 per day Sand lamﬁulthomlgﬁMS pertaxbhynd takdl hedogswe: wetbknte iothea
conpound of thegypresent invention typically range between 15 about 1 ng/an

per day and about 1 r.ans/ er day, and preferably between

per day and about 5%‘?3‘?#@?%&33@#%@%?@&66?@?3%%%%n%ﬁﬂe’dééffﬁ”ﬁ}?eétler ed by
any suitabl e rdutmples hdPadd algg accoingax anethbods devcritletl yn the ce-apwlilgdsS
suspensi ons or Prr(ﬂj?éu%ﬁﬁgﬁ wQM?_rP&Rﬁ@& W&HE@‘E“@)F‘ T?\B{%ENWR%% ?r al

adm ni stratjon _can.in exa m nistration, such
as by i ntr afusdivaiona ﬁPPléf\?E‘Hb]ﬂ% 60@!96@&% é"r@o@b’ 1052001; o s teachmeapt
i nj ection. The tupapdivatibs aﬁﬂlﬂccﬁb@:@tebhermdmymf&émeed orally (e.g., dietary),

topically, by inhal ?;é ﬁ@se(q?mgent '1111[1 a%ﬁ%?'ﬂ%lfollévﬁ ?r%)?és BE]?Lrelngpal ation

or intranasal ,drop rect al on t cancer to be
treated. Oral &Hendsg "ebﬁé?lgpga’oﬁwma%tratlon are pref erred nmodes of

adm ni stration. Suitable routes of 25 adm nistration of taxol and taxol
anal ogs ar e wel | known in the art %F@M Ghider (9136 par ent er al

adm ni stration, as descri bed above tor e corrpounds of the present

i nvention. Sui tabl e routes of admi nistration for taxol and anal ogs thereof
are well known and include inter aliafaptteral and oral adm nistration.
The di scl osed conmpoynds can be adm nistered to the Subject in conjunction
30 with an accept ablje phar rraceutRla‘,&INH;arrl er as QmH phar maceuti cal
conposi tion f Obf cancer—rormil atf| on of .the conpound to be
adm ni stered WI||/|/ vary cor di ngNaOH he rout e¥ef adfini stration sel ected
(e.g., solutiom™>~emnulsion, capsule). Suitabl R phar maceutical carriers may
cont ain inert i ngredi ents which do not interact wth the conpound.

St andard pharmaceutical formulation techni ques can be 35 enpl oyed, such as
t hose descr®lbed in Remington's Pharnaceutical Sciences, Mck

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 (CDCls) & 3.3 (s, 3H), 6.0 (s, 2H),
7.3-7.4 (m, 5H); BSMS calcd (CgH;oN,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 (1 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, 30mmol) 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



Publ i shi ng Conpany, Easton, PA. Suitable pharmaceutical carriers for
parenteral adm nistration include, for exanple, sterile water,

physi ol ogwoab/oe@Bi ne, bacteriostatic WO 03/ 006430 PCT/ USOPCIABRLY21717 sal i ne
(sal i ne containing about 0.9% ng/ M b8nzyl al cohol), phosphate-buffered
saline, Hank's solution, Ringer's-lactate and the |ike. Methods for

encapsul ating conpositions (such as in a coating of hard gelatin or

cycl odextrasn) are known in the art (Baker, et al., "Controlled Rel ease of
Bi ol ogi cal Act icousenigrier o miningn valjpe wnd sitpiasted dhsilicaigsbeplumi t abl e

fornul ati ons f @hrohAw@tapan tldank Ql3 -anakbgisaceie : Wedahes ROy fhivbédreic aatdt . The

di scl osed conpqur rQiondt [ in
Bxanpl oo 1- 12 and ol eraRafleeRy i AIGRL0E o RUIEICIED CRE L a8 g Us
Provi si onal Appb PEX7 oh4 é P ESMSVRIFAIRSITRNES) AR forrHARICERS TH)'s. 10

Provi si onal 5Application No. 60/304,318, filed July 10, 2001. The entire
teachings of this application are inqg&g@kﬁged herein by reference. The
present invention is illustrated by the I'ow ng exanpl es, which are not
intended to be limting in an ma%. 15 EXEMPLIFI CATION Exanmple. 1 S \ S S
OH RINHNH2 NN H2 H NaG-RCI@O}h){%CCO W@Ca%epaﬁ Con okawFsPRsbenz ot id
N-met hyl hydr azi de” Thhgben20|c acld N thyl h draZTﬂé‘VETé’brepqqed in 88%
yi el d by slight3n0dification(3kckhe pri or r%; (“ﬁxza Chem Scand: 4961,
1087-1096); 1H NMR (CDCl3) 6 @ioki™S. 3H), %? (s, 2H), 7.3-7.%(m §H);
ESMS cal cd (C8HLIONZS): 166.1; found: 167.1 (MtH)}. 25 Exanple 2 Preparation
of Thi obenzoi c acid N nethyl hvdrazi de: Bronobenzene (1.6g, 10 mmpl) was
added into 5 m anhydrous THE sol uti on containi ng magnesi um 30 powder

(0.3g, 12.5 mMMpleharaBidlof 25-Dit@Hodvafiobdnitic achf N@etiyihvaasineo0Ce®. 54, 12¢.8cl ear
;ﬁgct ton sol ut I1:norxl1’]01y@§s a%ggc? 1% onl E:S’mgr? {obaosrc]slu o %lf ,IS(-:i(ﬁmgtiio@benz]G% a%idng[.)ég), at 0 €
20 mol), methylhydrazine (1.2 ml, 23 mmol) and DMAP (30 mg, cat. ) in CH,Cl,
(60 ml) cooled in an ice bath. The reaction mixture 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-
methythydrazide (3.7 g, yield: 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 Rs Ry DCC,DMF | S 4 RsRapy S
Rﬂwﬁm +HQTKTW WLwMWKFMyKR

95 Ry O O Method A R, O O Ry

Preparation of N-Malonyl-bis|N’-methyl-N’~(thiobenzoylYhydrazide]: To a stirred
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




stirred for 30 mn at rt. The resulting m xture was then added into

nmet hyl hydrazine (1.6 m, 30mol) at 0 C, and stirred for another 2 hours.
To this swbuwsiom3iwas added water (15 ml) and extracted wpCh/USPEZO17130 M X
3). The organic solution was WD 03/008430 PCT/US02/21717 18 concentrated
to m ni nrum vol une, and subjected to silica gel colum chromatography
(eluant: 1:3 - 1:1 ethyl acetate : hexanes) to give thiobenzoic acid

N - et hyl hydrazlde(O 712 total yield: 4 "H NMR ( 1
3H), 6.0 Jpgh EtPA (7x 496&9 Geybin & av%@séiwﬂwwsﬁh%%QSilvelf/ound

167.1 ( M+H) Y SviExEED2er B L RODQric BET2IOVBP 0§20 mR), S@ukmaeddaitOs2R /| S N

ﬁl(-)ne'lt_lﬁgl hygerg_z ?‘r}"é%g bhﬁec(‘?‘bl%% mgb%g% ol ﬁa,‘,_ts@% e ;&Vé?l't Qhenzpi& acid

Preparation t hoxyt mmol
was added in orfad %6?4“??9(rf’f’€§§“1§t%6ﬁ%‘?5§ﬂt9r?“@131’? cfcf?ﬁé@lﬂfb& n‘i’ _watid (3. 6g,
20 mol ), netshylvhykidazitinearrlE® Arl 0.1@23 (yieldB)% pothub\ABIucB @asthtainaitash | n CH2C 2
(60 m) cool ed El'i‘ov@ oxb&e‘? &U‘gﬂ&&%/ﬂ@%ﬁh%%%ﬁ%%éﬁ? O)Séﬂr%% yerni ght

at room 15 tenperat rry was coo han filtered.
The CH2C12 sol6tI]It=|?b‘h(Sﬂ%I§) dlapotated 0dhd -t ndOr 4 HEEPRRRE MY &dd n vacuum
The resul ting «€uHgNOEHY 00, Wasindi ¥9dl(WeH)in tol uene (50 M ). To this

sol ution was added Lawesson's reagent (5.8 g, 14 mol ). The m xture was
refluxed for 40 mn, cooI ed to room te erature and directly subjected to
silica gel ol & iMgindmalanylbisd N -psthybNof (R g- 35 % et hyl acetate in
hexanes) to gi \d&néth@:y&hﬁbdizﬁﬁnﬁvmﬁh]l oben20| c acid N- nethyl hydrazide (3.7
g, yield: 82% as off-white solid. 1H NVR (300MHz, CDCI3): b 6.88-6.80(m
3H), 5.46 (s, 2H), 3.84(s, 3H),..3.82 (s, 3H), 3.28(s 3H) Exarrple 4 S HO
R3 R2 off DCC- DMF R, NR3 R2 . SR-MiNHR +IR N R | Y's- | 25 RL 0 0
Method AR 0 0 NJ NN SN

I O O ]

S,

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,SO,. 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 (CDCls) & 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
(C24H30N406S,):534.16; found: 535.1 (M+H).

25 Example 5
R3 R
Ci Cl
S S R; R S
H RsRa
RJ\'}!,NHZ 0O 0 RLN,NWNNNJLR
R4 R{ O O Ry

Preparation of N-Malonyi-bis[N’-methyl-N’-(thiobenzoyl)hydrazide]: To a solution of

30 thiobenzoic acid N-methylhydrazine (10 g) stirred at 0 C were added subsequently



Preparati on of N-Mal onyl -bi S[N -nmet hyl -N - (thi obenzoyl ) hydrazidel: To a
stirred solution of thiobenzoic acid N nethyl hydrazide (0.166 g, 10 mol),
HOBt ' H20 W80 08006430 g, 11 nmol) and mal onic acid (0.052 g, PCErmso)/2i7m7 DVF (2
m.) was added DCC (0.22 g, 10.7 mmol20 at 0 C. The resul tant suspension was
stirred at 0O Cfor 1 h and at roomtenperature for 3 h. Precipitated
material was filtered off and washed WO 03/ 006430 PCT/ US02/21717 19 with
Et OAc (3 x 15 nL). Conbined filtrate and washi ngs was washed successively
with H20 (2 x bthylaming6d Tinky snd ragery! dishlonds Gidpanl2 Bheveyctionmikipee s NaHCO3
(20 nl) and: betirf 6200 #¥in) wadNell @ith Beikdd (3:30 ind (), diedloviiad&iod, sultire asd! vent was

renoved  under _reduc ressure to f.or d C r ow

Sol 1 d. i ch wiCENEES, BUSRAHGER] Bedia liioh Ropahulilo R e la; 25 Ly vt
product was obthgiPresicteas light XpHpY gtysislsve e. 73%6) which vaeiderisplte theeradugt v v); 1H
NVR ( CDC13) 5S 8btdined & Fkafifle 6.6H), 3.4 (s, 2H), 7.1- 7.45 (m 10 H), 9.5 -
10.5 (m 1 H ppm ESM caled (Cl9H20ON402S2): 400.1; found: 399.1 (MH) +.
10 Preparation of N-(2-Meth Il malonyl-bis {N-nethyl-N-[(2, 5-

di met hoxy) t hi obenzoyl | hydrazidel : OSHHS 'O NNN, . ,0~ 015 DCC
(4 g, 19 nmol) was added to a sol ution Bfanpidsdi met hoxyt hi obenzoic acid N
met hyl hydrazide (3.7 g, 16.4 mmol) Rl 2-nethyl malonic acid (2 g, 17 mol)

in DM (20 mM) with stirring @®0QCAT Pfreactionsm'xture was stirred for
| h at roomterrperaturj; The slurr s cool ed at-20C Roff2 4 h jand
filtered. The filtrapesyeldiil ] ¢ (B0RMY wadhed i th vater

(50 M x 3), dried vmthE'{NaZSO4. Og’/jge t OAc sol ution Wasy20 f£onkentrated to
m ni mum vol une, and subjkcted t fq gel colum Chr omat ograbhy (el uent:
1:4 to 2:1,10ethyl acetate: hexanes) to give the title compound (3.5 g, 80
% as yellow powder. 'H NWR (CDC13) 6 10.12-9.14 (214), 7.12-6.81 (m 6H),
4.01-3.78(m 6H) 3.22(m . 6k 2. 6. . 1,12-0,.11(m 3H);
ESVB cacl d ( C2HipeRieisaN-Maton t'! VEUTIBNGE-d dfe:ér?{ﬂf%d(%)“t R2
Cl ~Cl SI RH 3 Raf thioBenzaid, dstd2N-GnefhyRRydidzitk V.66, §16 innkd]) 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[N’-methyl-
N’-(thiobenzoyl)hydrazide] was obtained as a yellow powder. Physical property was
identical to that obtained in Example 5.

20
Example 7
S
'NH, DCC,DMF o o
©/k L PPN
o~ s H

O/
1) TFA oo
2) DCC, DMF N‘NJ\)\N’N
s H H s oL

S

I
O
{



R RL OO0 R Preparation of

N- Mal onyl - bi sf N -net hyj - N - (t hi obenzoyl ) hydrazidel: To a solution of 30

t hi obenzowo taod@3N- net hyl hydrazine (10 g) stirred at 0 C wemasazeigd?
subsequent |y WO 03/006430 PCT/US02/ 212217 20 triethylamne (8.5 nL) and

mal onyl dichloride (3.05 nL). The reaction mxture was stirred for 10 mn,
washed with water (3x50 nlL), dried over sodiumsulfate and concentrated.
Purification by recrystallization from nmethylene dichloride (35 nL) gave
the product as light yellow crystals (9.0 g, 75% which was identical to
the product 5 obtained in Exanple 6. Exanple 6 R3 R2 S PhO K /OPh S R3 R2

IS RNNHZOORR &@\gﬁ 0 g
Preparation of N-l\/a rg'(@l ]sﬁflf\lewznet &IPI i‘;ygﬁﬁ&i{)kg&eénzo Bi y rl)gizlﬂlowtertbutyl
stirred sol uti &iflongte Q i OB Bl %@?T&{Z@ ¢ 684§ ©- iﬁ‘r‘?ﬂlr)ol )
and di phenyls mal DNEL @ ). w343 stirred &.008 fmﬁiiéndltherchtyooﬁl-ﬁnﬁ)éa@ﬁhImﬂ)ﬁMas heat ed

to reflux for ?’?ec%‘xtatgg h@%éx{aﬁw&%&%%?f a§13 %&545 v&ﬁthtlﬂéﬁc Ig? 5y ‘ﬁﬁ %@ﬁﬁm & duced

pressure. The crude produ urj r onat
silica gel usi hgrae %ﬁdwqﬁh@gwa%wawesumﬁl m&h HO & ﬁ%%mlé@r aﬁFé’rﬂCId (?9 om
4:1 v/v to 1: inD)/ N)O (20.10X7), Batlratd®NaHEIOd (200h L panderipe @OUsL). After bemg dried

N-mal onyl - bi S[ rrl@e;[ @(}5 the’\Aol'v(eﬁtmlagtP&lng%X Bﬂcﬂ%’ %d@zrze'd??éss%@ﬁ) a %t fthe & ags a

yel | ow powder. yS| propert I n_Exanpl e
5. 20 Exanplle prodsctma@é@ W Vs DiashedhiizD). 6.9 BNyRIGIL ) ofpyre prodictd’or 1)
TFA 2) DCC, DMWdbhylIN’Nhidbdalzéyiydrazinocarbonyl)-acetic acid zerz-butyl ester was obtained as a
yellow powder. "H NMR (CDCls) § 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 (C,5H20N203S): 308; found: 307 (M-H)".
A solution of N’-methyl-N’-thiobenzoyl-hydrazinocarbonyl)-acetic acid tert-
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 mL) 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

(o)

EtOAc (3 x 10 mL). Combined filtrate and washings was washed successively with H,O
(2 x 10 mL), 5% citric acid (10 mL), H,O (10 mL), Saturated NaHCOQ; (20 mL) and
brine (20 mL). After being dried over Na,SOs, 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 calcd
(C21H24N40482): 460.1; found: 461.1 (M+H)".



SSHHgO '"ONNH W 03/006430 PCT/US02/ 21717 21 A slurry of

t hi obenzoic acid N-nethyl hydrazide (1.0 g, 6 mol ), nono-tert-butyl

mal onat e W0.08/00d430 6 nmol ), HOBt.H20 (0.98 g, 7.2 mmol), amdTDO®/{1B4 ¢,
6.5 mol) 5 in DW (5 n) was stirre@ at 0 C for 3 h and then at room
tenperature for 3h. Precipitated material was filtered off and washed with
EtOQAc (3 x 20 nL). Conbined filtrate and washi ngs was washed successively
with H2O0 (2 x 20 nL), 5%citric acid (20 nl), H2O (20 nlL), Saturated
NaHCO8 (20 mlL) and brine (20 nl). AfterEﬁeﬁMQg dried over Na2SO4, the

sol vent was renoved under reduced pregss re to afford the crude 10 product
as a solid, which was washedyw t h 0 eld 1f9© of pure product
N - Methyl-N -thi obenzoyl/ ydP‘a%zrmtarbUn'yf*) |r¢ x -butyI ester
was obtained as a yel | oW hguder. 1HWNNRM(0|\' s'1. 6 s,

3.1-4.1 (m 5 H), 7.3-7.7 (m 5H), 9.7-10.3 (d&1 1H)ppm SNBcach
(C15H20N203S) : 308; found: 307 (MH) +. A solution of

N - et hyl - N -t hi obenzoyl~= nydrazrnocaFBOn‘f) acetic acid tert- 15 butyl
ester (0.19g, 0.6 mmol ) and TFﬁ a 6 mol) in dry DCM (10 nlL) was
stirred at 10 C - 15 C for 12 E@' tion ﬁEﬁSnDnrﬁ Bed by TLC). Volatile
conponents were renoved under_ 8ﬁcgd pressy t enperature bel ow 5
C). After being dried in vacugrqqyﬁo 3 (L m@s a ge fol |l oned by the

addi tion of DCC (0.13 g, ? 20 (93 ny, 7 mmol ) and

t hi o- 2, 5-di met hoxybenzoi c acrd N—nethylhydrazrde 20 (%113 g, 0.57 mmol).
The resultant solution was stirred at 0 C for half an hour and then at
roomtenperature for 3h. Precipitated material was filtered off and washed

with EtOAc (3 x 10 nm), Cbnbrned,f Itrat -ﬂ- ashi as. washed

successi vel Lropasation Of 22 [NSqe i FECELOCRECEL 12O (10 ),

Sat urat ed NaHCG3 (20 ni) and brrne (20 m.) . After berng drred over Na2SO4,
t he sol vent was renoved under red 25 pressur afford the crude
product as an oil, which was purrﬂizﬁapy SCC §4: exane/ EA to 2:1

Et OAc/ Hexane). 0.14 g (yield 53% of pfbd ct was obtained as a yellow
powder. 'H NWMR (CDC13) 6 3.1-3.9 m 9H) ppm ESMs cal cd
(C21H24N404S2) : 460.1; found: 461! N%ﬁb+ 6430 PCT/ US02/ 21717 22

Exanmple 8 o0 O

A mixture of phenylthydrazine (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’-phenylhydrazide) 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 turned 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 Na,S (0.6 M in water, 90 mL) stirred at room temperature. After 30 min, the
reaction was acidified with HCl(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 CooHz4N40,S,: 524.13: Found: 525.1 (M+H).



EtOOEt HO O H N,NH2Z NNN-N R Xylene, reflux HH1 RL Rl 1. anhydride
SSR HIMXMO0O0Y )t, A 2. Na2S; HCIl HHNt RL RL 5 Preparation of
N- mal owglosbd@BIN - phenyl - N - (t hi obenzoyl ) hydrazi del O 80TOSoD2E8AN, ) LN N
A m xture of phenyl hydrazine (30 23L) and ethyl malonate (in xylene (150
was 10 heated to reflux overnight. The reaction was cooled to room
tenperature. The precipitates were collected via filtration and washed
with ethanol to give N-nalonyl- bis(N -phen Ihydra2| de) as a white solid
(14 g). The hydrazide (3.4 g) was suspeﬁ’éfé%? benzoi ¢ anhydride (50 g)
with warmng. To it was added dropw se perchloric acid (57% in water,

m.). The reacti o® m xt urrged to ion |n|t|s\II thens

qui ckly 15 sol i gilf i %gt standi CM%@H %Alﬁ eratur %Net

(50 L) was ad&d.NTh& resulti Rg slurry was filtered Bnd N/vas ed e?her
(2 x 00 nmL) to gl\Fe tRe percfl orate salts as a white sol iR (8. 7Qg) .RiThe
salts were taken into acetone and added as a slurry over 5 mn to Na2S
(0.6 Min water, 90 nL) stirred at roomtenperature. After 30 mn, the

reaction was acidified with HCl(c) to afford a yellow slurry. The solid was
collected via EﬁpﬁmﬁdﬂﬁN—Mmlmﬁbm@bﬂn&tﬂth -bhend N (tHidnmdy] hadrazidd|her (2x25

™) to give Nl oyl Ak ahenyly Moyl o lBgext yay A% dely e
ff-whit | d Il-\l 2
e o bt A Cototeirs T ek nsi

PCT/ US02/ 21717 dry Z3HEX @) @adadBedh RIutkdd ofiDEAVEOH 2 rEI—)QI’[HF{Z& RIB2Ar@wise.

RAN, N=-N, NAI-T)O R‘]H}é Jgsxﬁﬁn{\!ﬁ%@ solfttorPw sBrrediat 10of) te!rahperr’ature for 12 h. After removal of
the volatile components, the crude product was purified by SGC (3:1 Hexane/EtOAc) to
afford 98 mg (52% yield) of the title compound as syrup. "H NMR (CDCl;) & 3.3-4.5 (m,
8H), 7.1-7.8 (m, 20 H)ppm; ESMS calcd (C3;HagN40,S,): 552; found: 551 (M-H)".

H
R2
N-
H H
m)

15
Example 10
| O O | Lawessen's Reagent
NP AN PhH, reflux, 1h
s H H s
S S
N.N/”\)LN.N
s H H 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 (CDCls) § 3.80-3.95 (m, 8H), 7.02-7.30 9m, 10 H).
ESMS calcd (C19H2oN4S4): 432.06; found: 433.0 (M+H)".



Preparati on of N-Ml onyl -bi s[ N-nmet hyl - N - phenyl - N - (thi obenzoyl ) hydrazi del
To a stirred solution of N-malonyl-bis[N -phenyl-N -(thiobenzoyl)hydrazi de]
(180 ny, WwWOJ4/00a¥80 ), MeOH (22 uL) and tri phenyl phosphi ne @OMSHY21707 64
mmol) in dry THF(10 nL) was added a ol ution of DEAD (0.12 nL) in THE (3
mL) dropw se. 10 The resultant orange solution was stirred at room
tenperature for 12 h. After renoval of the volatile conmponents, the crude
product was purified by SGC (3:1 Hexane/ EtOQAc) to afford 98 ng (52% yi el d)
of the title conpound as syrup. 'H NV\RE@B@Id)]! S 3.3-4.5 (m 8H), 7.1-7.8
(m 20 Hppm ESMS calcd (C31H28N402S2): 552; found: 551 (MH)+ 15 Exarrpl e

10 0O0i | L R N P fl
N N J L:\l N gwas SHegT o'eg%gﬁ{xlc%srsgwg}? rgred:}feﬁared%y tfx)e procedures déscrlﬂgédébéle

N- mal onyl - bi s[ Mnalptieahyata i§ prétiddddacibesglcpinpelinds.i de) starting material (0.1
g, 0.25 mmols) and Lawesson's reagent (0.15 g, 0.37 mmol) in dry benzene
(20 nm.) was heated to reflux for sl h. After being ca®led to room
tenperature, the mxture was filltereg through R Iayr of silica gel,

washed with THE (2 x 15 nL 2 [I\!J/f\l ilrm gs e conbi ned and
concentrated under reduced ssurey Fl colj cijr onat ogr aphy on
silica gel (hexane to 4:1 ahe/ Et OAc t ane/ tOﬁo af f orded

N- bi st hi omal onyl - bi s[ N - pherwyl - N - (t hi oacetyl)hydra2|de as a clear syrup
(16 mg, 15% . 'H NMR (CDd 3) 6380395(m 8H), 7.02-7.30 9m 10 H).

ESMS l cd (C, 0 3- 1 OO6
s T BT
t he procedures Hé3m4wsaﬂ®d/@w%m& v)i éﬁ@ Lifqung: BY9. bﬁMﬁ)ded for these
conpounds. 3 S S H H NON NON

Cd N\
N Y
Lo o/
'"H NMR (CDCl) 5 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 (Cp H24N40,S,): 428.8; found: 427 (M—H)+. Anal Calc For
15 CyHauN402S, (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 H H S
Saeesar
WY/

20 "HNMR (CDCls) § 0.7-1.0 (m, 6H), 1.4-1.9 (m, 4H), 3.1-4.2 (m, 6H), 7.1-7.4 (m, 10H),
8.9-10.2 (m, 2H) ppm; ESMS (Ca3H2sN40,S,): 456.1; found: 455.1 (M-H)".

5 N’HWRN 5
©)kao U)JK@

25  mp 141 — 143 °C; '"H NMR (CDCl;) § 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). BSMS (C2sH3N40,S,): 484.2; found: 483.1




011, IHNW (CDC13) 8 3.1- 3.8 (m 6H), 3.4 (s, 2H), 7.1- 7.45 (m 10

11
, 9.5 - 10.5 (m 1H) ppm ESMs cal cd (Cl9H2ONM02S2): 400.1; found: 399.1
H +. 1WO0oI3b¢di3® N NN, N KO O J 'HNMR (CDC13) 8 1.0-1. 36T(Usp2/6i)7

-4.3 (m 6H), 7.05-7.40 (m 10H), ¥%.1-10.1 (m 2H); ESMs cacld
1H2ANAORS2) : 428.8; found: 427 (MH+. Anal Cale For 15 C21H24N402S2
428.13) C, 58.85; H 5.64; N, 13.07; S, 1496 Found: C 5873 H 5. 62;

, 12.97; S, 14.96. Qnic HH N N NN 20 "H NWR CDC]35)9 0 (m 6H)
1.4-1.9 (m 4HMB) 1A% Saledor G NaOS2 144916, 611@%4)14 o0 N1®1526(Srri3%i-1) ppm
ESMS ( C23H28NA@RG) C, g0s8; 1, 6fsgtmd11265§ BMH+ SHHSNNNN O 25
141 - 143 C, 'H NWR (CDC13) 8 0. 6- 05 (m 6H), 1.1-1.9 (m 8H), 3.0-4.2

M
.0
c2

Z

(m 6H), 7.0-7.35 (m 10H), 8.9- 11 . ESM& (C25H32N402S2): 484. 2;
found: 483.1 WD 03/ 006430 PCT/ usoz/ 17 5 [IM K)+ Anal Cale For
C25H32N402S2 (484.2) C, 61.95; - 3.23. Found: C,
61.98: H, 6.52; N, 11.26; S, 13 SO N, M~ \N 5 '"H NWR

(DVBO-d6) S 0.4-0.9 (dd, 3H J = 7), 27(q, 1H), 3.1 - 3.6 (m 6H), 7.1 -
7.5 (m 108), 10.9 (br, 2H) ppm ESMS (C20H22N402S2): 414; found: 413
(MH+. S HH S{NMN(DMSO-&WOMAO.Q)(@, 3B =7), 2.7 (q, 1H), 3.1 - 3.6 (m, 6H), 7.1-7.5

(m, 10H), 10.9 (br, 2H)ppm; ESMS (CaoH2oN40,S,): 414; found: 413 (M-H)".

S H\%:I\H/H S
N’N N‘N
SRS RD

'HNMR (CDCL3) 8 0.5 (t, 3H, T = 7), 1.1-1.6 (m, 2H), 2.7 (t, 1H, T =7), 3.1 — 3.3 (m,
6H), 7.0-7.3 (m, 10H), 10.25 (s, 2H)ppm; MS (C21H24N40,S5): 428.1; found: 427.1 (M-
H)".

. ©/U\Na : \N)K©
s I o o |

'"HNMR (CDCls) 8 0.5 (4, 6H, J =7), 0.9-1.2 (m, 1H), 3.0-41 (m, 7H), 7.1-7.4(m, 10H),
10.3 (s, 2H)ppm; ESMS (C22HasN40,S,): 442.1; found: 441.1 (M-H)".

. A S H H S

"H NMR (CDCl3) & 0.4-1.3 (m, 5H), 1.5-1.8 (m, 2H), 3.0-3.7 (m, 6H), 7.1-7.5 (m, 10H),
11 (s, 2H) ppm; ESMS (C23H2sN40,S,): 456.1; found: 455.1 (M-H)".

Shey
N,N N\N
©)L|o 1k©

O

10



"H NVR (CDC13) 6 0.5 (t, 3H, J=7), 1.1-1.6 (m 2H), 2.7 (t, 1H
J=7),3.1-3.3 (m 6H), 7.0-7.3 (m 10H), 10.25 (s, 2H ppm M

( C21H24NA0DD2Yo64aR8. 1; found: 427.1 (M H+. S HHS el NPNT/uUsy2ANM15 0 O
1H NMR (CDC13) & 0.5 (d, 6H, J =7), ®69-1.2 (m 1H), 3.0-41 (m 7H),
7.1-7.4(m | OH), 10.3 (s, 2H)ppm ESM5 (C22H26N402S2): 442.1; found: 441.1
(MH+ SHHSNNN,N\ 20el 00 ~/ 'HNI\/R(CDC13) 60413(m 5H),
1.5-1.8 (m 2H), 3.0-3.7 (m 6H),  7.1-7.5 (1 H‘)u H%Q ESMS
( C23H28N402S2) : Hh@\éRiCDCbhé.al(@%i {=Ived) 1HgT 57) 11—’15@N(§HM\B 4 Ol/

VD 03006430 PEY/1y TSRS (CHIINRD SOOI, B dsorigediy. | Ly 28 (1,

1H J =7), Ty g 5(923’1{31317[11 8-7.4 (m 15 H), 11 (s, 2Hppm ESMS

(026H26N40282). 490, I found: 439, 1 MH)+ V\E& 5, H NVR (CDC13) 8 0.4

(d, 3H J=7), 1.0-1.4 (m 6H, 2. H3 4.3 (m 4H), 7.1-7.4

(m 10H), 10.6 (s, 2H); ESMS OI‘N 442 1; found: 441.1

(M H+ Anal Calc For C22H26NA ( 42015)0C 59 H 5.92; N, 12.66;

S, 14.49. Found: G 59 64: H, H S NNN~

T 10\ T R NAPEREDERS S 845038 (). 1294}4<¢»@H»25§¢qn1f903@f3<m41§5

ppm ESMS cal cd.1-7R8HRHNADZIR)2H)SREMS Calodion (€2 BABLQ:SOVHAD. 1. foBIdHAH B(M\

N'NCNN 15 ~Oph | asah bhic FolEhHhNi0,8, (442.15) €, 59.70; H, 5.92; N, 12.66; S, 14.49. Found:
C,59.64; H, 5.92; N, 12.59; S, 14.47.

S H H S

NN

10
'"H NMR (DMSO-dg) & 3.20 (br, 2H), 7.1-7.6 (m, 20 H), 11.5 (s, 2H) ppm; ESMS calcd
(C9H24N40,8,): 524.1; found: 523.1 (M-H)".

S H H S
jsaisaast

15 ~0 l o O O/

"H NMR (CDCls) & 3.0-4.3 (m, 14H), 6.6-7.5 (m, 8H), 10.4 (s, 2H) ppm; ESMS calcd
(C21H24N40,S2): 460.2; found: 461.2 (M+H)".
OrrrT oL
20 Cl °© © cl

"H NMR (CDCls) § 2.65-3.60 (m, 8H), 7.2-7.4 (m, 8H), 11.1 (br, 2H); ESMS calcd
(C19H15CLN4O,S,): 468.0; found: 467.9 (M-H)".

S H H S
’ ©)LN’ \N)K©
25 ‘ 0] O I



"H NV\R (CDC13) 8 3.0-4.3 (m 14H), 6.6-7.5 (m 8H), 10.4 (s, 211) ppm ESMS
calcd (C2 1 H24NAQ2 S 2) : 460.2; found: 461.2 (MtH)+. S HH S\ N N-N N\
a 1 1 Owolo3@es3®0 ' H NVR (CDC13) 6 2.65-3.60 (in, 8H), PCTAROZ2(THT 8H),
11.1 (br, 2H); ESMS calcd (Cl9H18C12Z2U2S2): 468.0; found: 467.9 (MH+. S
HHS el NNN, N 25 0 0 1 WD 03/006430 PCT/US02/21717 27 'H NMR (CDC13) S
0.4 (d, 3H J =7 2.7 (g, 1H, J =7), 3.0-3.8 (m 6H, 7.2-8.2 (m 8H),
10. 5-10. 7 (s, M(m ESM5 cal cd (C20H20C12N402S2) : 482.0; found: 481.0
(M H+ s HH'B CRCK) 3 &4 31 67 Nof, THH RiUR3 0k ) 618), 72 3(8 (m
6H), 7.3-7.7 (®H)41d)5-1037 Gnd28) pith; Ekhi){s caléd (@z&fﬁ@c@ﬁmzsz)ﬁﬁm eahedsl.0 (M-
(C10H18N60682) A490.0; found: 489.0 (MH+ SHHSI ~ eo NNNNN/ OOO
b 10 1 HNI\/RH()CDC13) S$31-3.9 (m 14H), 6.7-7.8 (m 8H), 9.0-10 (m 2H)
ppm ESMS cal cd (C21H24N404S2): 460.1; found: 459.1 (MH+ SHHSOO1
I/ 15 O-1i0 (SBR11-5032): 'H NWR (GPC13) @ 3.79-3.9 (m 14H), 6.7-7.3

(m 8H), 9.0-10 (m 2H ppm Ne’@i\”e%%m,(} ): 460.1; found:
459.1 (M H)+. o o |
5 : 02N N02
'"H NMR (CDCL) & 2.9-3.8 (m, 6H), 7.3-7.7 (m, 4H), 8.0-8.3 (m, 4H), 10.9 (s, 2H);
ESMS caled (C10H1sNs06S2): 490.0; found: 489.0 (M-H)".
) ﬁ ‘ H S
saksapel
(0] °© 0 O
10 | \
'H NMR (CDCls) & 3.1-3.9 (m, 14H), 6.7-7.8 (m, 8H), 9.0-10 (m, 2H) ppm; ESMS calcd
(C21H24N40485): 460.1; found: 459.1 (M-H)".
S H “ S
N” \ﬂ/\n/ N
| o o |
15 O~ -0
(SBR-11-5032): 'H NMR (CDCl;) & 3.0-3.9 (m, 14H), 6.7-7.3 (m, 8H), 9.0-10 (m, 2H)
ppm; ESMS caled (Ca1HagN204S,): 460.1; found: 459.1 (M-H)™.
S H H S 5
0 . R
N N
” YARO A

'"H NMR (acetone-ds) & 3.5 (s, 2H), 6.45 (d, 2H, I = 5), 6.9 (d, 2H,J = 5), 7.2-7.6 (m,
12H), 10.6 (s, 2H) ppm; ESMS calcd (CasHzoN404S2): 504.1; found: 503.1 (M-H)".



SHHS ¢ NNNNOIry 20 0 0 111 / '"H NWMR (acetone-d6) 6 3.5 (s, 2H),
6.45 (d, 2H, J =5), 6.9 (d, 2H, J =5), 7.2-7.6 (m 12H), 10.6 (s, 2H)
ppm ESVBVOaBoeh46C25H20N404S2) : 504. 1; found: 503.1 (M H) PCTWS0D3Y7006430
PCT/US02/ 21717 28 CI SHH SC N28{1 NNp OOI| pN'H NW (DVSO d6) S
2.60 (s, 6H), 3.05 (s, 6H), 3.40 (s, 2H), 7.15-7.50 (m 8H)ppm ESMs cal cd
(C27H24C12N604S2): 630.1; found: 629.1 (MH+ 50S HHSO NNNN 1 110
00 ~0-0 "HNW(CDC13) 8 10,06-8.82 (2H); 7.16-6.81(m6H), 4.01-3.81(m
6H), 3.78 10 3.11(m6H), 2.81-%. 54
520. 15; found: 521 (M+H). "1

3 S 0 ~10i N & NN®QO' 0 0 'H NWR
(CDC13) S 10.38-9.01 (2H), 7Ci2-4. 82l (ni 6H), [B. 9&-3,(78(%h 12H), 3.75 15
3.06(m 6H), 2.61-2.51 (m 2H) C (C23M28NA0BS2) : 520. 15; found:
521 (MiH). OSHHS O "0 NN BN 0T 0020 'IH MR (CDC13) 3 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
IH), 1.74-0.11 (m 3H); ESMS caccd (C24H30N406S2):534.16; found: 535
(M-H) . WO 03/ 006 2B0R POVISUSA8) /5216013, 6FD93.65 (4, FA)S3. 40N, 2H),,7N.SN.50 (m, SH)ppm;

ESMS caled (Co7Hp4CLaN6O4S,): 630.1; found: 629.1 (M-H)",

0 O
/o

"H NMR (CDCls) & 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 (Cz3H2sN406S,): 520.15; found: 521 (M+H).

~

O S

0

S0 8 H S O
_0O N.N\n/\n,N.N O
9 o |

' NMR (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 (Cp3HasN406S,): 520.15; found: 521
(M+H).

20
'H NMR (CDCl;3) § 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 (C4H30N406S,):534.16; found:
535 (M+H).



NOwWO

m

O'H NVR (CDC13) S 10.19-8.61 (2H), 7.26-6.52(m 6H), 3.81-3.08(m 8H),
.01-2.88(m 5 12H). ESMS cacld (C23H30N602S2): 486.19; found: 487 (MH).
S HH Svopsmeds-~N. N NO O C 'HNWR (CDA3) 8 9.92c8n802/42H) ,
.41-6.72 (m 6H), 4.01-3.81(m6H), 3980-3.15 10 (m 6H), 2.76-2.42(m 2H);
SMS cacl d (C21H22C12N404S2) : 528. 05; found: 529(MfH). OS HHS NNNN O

OC C 15 'H NVR (CDC13) 8 10.21-9.02(2H), 7.60-6.81 (m 6H),

4. 14-3.88(m 6H), 3.87-3.18 (m6H),. 2.84-2 65(ma 1H), 1.10-0.16 (m 3H);
ESVB cacld (C22H24CL2N404S2): 542.06 Yound: B4 MH). FSHHSFE NN
NN OO~FF 20 'HNW (CDCL ;W20 rg .63-7.01 (m 6H),
4.21-3.22(m 6H), 1.88-1.36 (m. . TESKS aaci b (CL9Hi 6F4ANA02S2): 472, 07;
found: 473 (MrH). WD 03/ 006430 PGT/ US02/21717 30 FEHSF NNNN OF F
1H NVR (CDOI 3) 6 7.93-7.61 (2H) ~N& 40-6.92 (m 6H) ~.98-3.41 (m 6H),
2.19-0.93 (m  4H): ESMB cacld (C20H, 8F4ANA02S2): 486.08; found: 487 (MH).
50 SHHSO NNNN

"H NMR (CDCls) § 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 (Cy3HsoNgO,S,): 486.19; found: 487 (M-+H).

| YO S 4 H S O
N N.
N YN
o o |
| Cl Cl

"H NMR (CDCls) § 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 (C1H22C13N4048S,):528.05; found: 529(M+H).

YOS H SO
o o |
Cl Cl

15 'HNMR (CDCl3) § 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 (C22H24C12N404Sy): 542.06;
found: 543(M+H).

F S g H S F
NN
5 O !

F F

20
'H NMR (CDCL) § 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 (CoH1¢F4N402S): 472.07; found: 473 (M-+H).



OO0OC a "HNW (CDC13) 6 10.12-9.21(2H), 7.67-7.23 (m 6H), 3.94-3.22
(m 6H), 2.01-1.21 (m 2H); ESMS cacld (C, 9H16C14N402S2) . 535. 95; found:
537( M+tH) . wo@3@e4®» HH S A N.NNN OOI C G 'H NVR (GDTABp2/61777 78-7. 23
(2H),"4.56-3.10 (m 6H), 2.34-1.12 (M0 4H); ESMS cacld (C20HL sCl4N402S2):
549.96; found: 551 (MtH). 15 OS HH S "O 1 11 NNNNI| OOOODb 1 1H
NMR (CDClI 3) S 9.92-9.01 (2|—|) 7 38-7.15 (m3H) 6. 66 6.51 (m3H), 3.98-3.75

| d

NNr,-, YNNI 00O

(m12H), 3.72-3.21(m 6H), 2.01-0.42 m :

( C24H30N406S2) : 534. 16; 20 found 5

WD 03/ 006430 PCT/ US02/21717 31 -9.82 (2H), 7.42-6.80
N

(m 6H), 3.92-3.04(m 6H), 2.60 : acld (C23H28N402S2) :
456.17; found: 457(MrH). S H H s NN "5 ' HNMR (CDC13) S 10.51- 8. 82
(2H), 7.11-6.89 (m 6H), 3.81-3.62, (m 6H), 4016'2 (m 16H); ESMS cacld
(C24H30N402S2) : 470.18; found: 471(M-H). o s HHS"0 N N—~NN

"H NMR (CDCls) § 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 (CaoH 5FsN20,S,): 486.08; found: 487 (M+H).

cl s y H S ¢

N,N\H/\H/N.N
o o |
Cl Cl
'H NMR (CDCl;) & 10.12-9.21(2H), 7.67-7.23 (m, 6H), 3.94-3.22 (m, 6H), 2.01-1.21 (an,

2H); ESMS cacld (C1oHisClN40,S,): 535.95; found: 537(M-+H).

10
cl S q H S C

N A A

Ci Cl

'H NMR (CDCl3) 6 7.78-7.23 (2H), 4.56-3.10 (m, 6H), 2.34-1.12 (m, 4H); ESMS cacld
(C20H18C14N40282)2 549.96; found: 551 (M+H)

~00S H SO
@KNNHNW%
o "7 e

'H NMR (CDCls) § 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 (CoqH30N¢0652):534.16;
20  found: 535 (M+H).

S“ HS
~ e
O O

15



JOOJi 10 'HNMR (CDC13) 8 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

( C25H32NA0633po@E48. 18; found: 547 (MH. 0 SHH S O N ReeNshe21747J J 0
of |~ 15 ~0'10 'HNVR (CDCI3) 6 9.9%18.41 (2H), 7.01-6.68 (m 6H),
4.18-3.56 (m 16H), 1.40-0.02 (m 1OH); ESMB cacld (C26H34N406S2): 562. 19;
found: 561(MH. 0 SHHSO NN\N.N 20 'HNVR (CDC13) 6 10.12-8.82 (2H)

1561 21 (m IBNMREGNSHEadh D e s e Sh . 353 045, 265 ety o

03/ 006430 PCT/ USAR/ ZIMS ¢aclBE>BLENI0:Bh) S 55.17NinddMSIM+EY. 1 0 0 1 i 10 10 1H
NVR (CDC13) 6 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 cacid
(C28H38N406S2.): 590.22; 5 found: 591(MrH). 02N N2 S Sa OO/NNNN H

H 1H NVR (DVBO-d6): 6 8.25 (d, J38. ¥ Hz4 4H), H7. , J=8.1 Hz, 4H),
3.7-3.3 (m 8H); 10 ESMS cacid b52- 1; Found: 489.0
(MH). NC CN
5
'HNMR (CDCls) § 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 (C24H30N40,S,): 470.18; found: 471(M+H).
Yo Sy H S O
N,N\n/\n,N.N
10 : = -0
'"HNMR (CDCl) & 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 (C2sH3,N406S2):548.18; found: 547 (M-H).
™ S 4y | nH SO
J o o/
15 O O
"HNMR (CDCls) §9.99-8.41 (2H), 7.01-6.68 (m, 6H), 4.18-3.56 (m, 16H), 1.40-0.02
(m, 10H); ESMS cacld (Co6H34N406S2): 562.19; found: 561(M-H).
O S S
20

"HNMR (CDCls) § 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); BSMS cacld (Co7H3sN406S2): 576.21;
found: 577(M+H).



, 1 SSOO NNil-ANN HH'HNW (CDC13): 5-10.25 (m 2H), 7.7-7.4 (m
8H), 3.7 (m 2H), 3.35 (m 61H); ESMB 15 cacid for C21H18N602S2: 450. 1;
Found: 4490030044B). NN ~ | SS 0O NNilAN HH 1HPRVRS)ZDALB): 8
8.2 (s, 2H), 7.7-7.5 (m 4H), 3.7-3.82m 8H), 2.9-2.8 (m 6H); ESM cacid
for ClOH22N602S2: 430.1; Found: 431.1 (M+H). 20 WD 03/ 006430 PCT/ US02/ 21717

33 CNCN 6 SS~-O00NNNN,,,~ HH'HNVW (CDC13): 6 10.0-9.2 (m 2H),
7.9-7.45 (m 8H), 4.0-3.4 (m 8H); ESMB cacld for C21H18N602S2: 450. 1;
Found: 451.0 (MMH). 5 FF 6 SS0OT6 NNINN--, HH' HNI\/R(CDClB) 6

10.1-9.4 (2H), 7.5-7.2 (m 8H), 3933(m 8H) ; EIVBcacIdfor
14H18F2N402S2: 436. 1;  Found: 437CL (9 'HNI\/R(CDC13) 6

3.3 (s, 2H), 3.6 (s, 6H), SZSWFM%%\’%%GW 7.6 (s, 2H),

|/O
'H NMR (CDCls)  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 (CasHasN4OeS): 590.22;

5 found: 591(M+H).

J’\)LN\

'"H NMR (DMSO-dg): 6 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 C19HgN¢OsS2: 490.1; Found: 489.0 (M-H).

NC CN
s s
0 o

/N.ﬁJl\/lLu.N\

"H NMR (CDCl3): §10.25 (m, 2H), 7.7-7.4 (m, 8H), 3.7 (m, 2H), 3.35 (m, 6H); ESMS
15 cacld for C,1HigNgO,S;: 450.1; Found: 449.0 (M-H).

O O

/N'QUH‘N\

'H NMR (CDCl): 6 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 C;oH22Ng0,S;: 430.1; Found: 431.1 (M-+H).
20



7.9 (d,

2H, J = 6), 10.56 (s, 2H) ppm ESMs cal cd (C37H34N602S2) :

658. 2;

found: 659.2 15 (MH)+. s NI ~ / ti Os 1H NVR (DVBO) 6 11.98 (2H),
7. 44-7. 12W0wp/od@B) , 3. 69-3. 14(s, 6H). ESMS cacld 20 (ClSRCINA0RZS2)7

386. 09:

found: 387.1 (MtH). WD 03/0063830 PCT/US02/21717 34 o0 s

| ~r~ . |

o 'H NVR (CHC13) 6 9.48-8.55 (2H), 7.56-7.20(m 10H), 3.80-3.31(m 6H),

2.88-2.22(m 4H). ESMS cacld (C20H22N402S2): 414.12; found: 415.1 (M+tH). 5
SS- (DNNHHN-N O IH NW (300 , CDC13) 6 18y21-9.91 (m 2H),
8.06-7.32 (m 14H), 3.91-3.56 (m . ESM5 cacl i (C24H22N402S2): 462.12;
found: 463 (MtH. S Cj',N- NH 0O OHN-N H NVR (300 MHz, DWMSO- d6)
ESMS cacl d

6 11.60-11.40 (m 2H), 7.48-6.46 ( ﬁ)@ ~N873.30(m 6H).
1
N

(C20H20ON402S2) : 412.10; found: 413 (w D) .

SN\ N ONN
NN
H H

'H NMR (CDCL): § 10.0-9.2 (m, 2H), 7.9-7.45 (m, 8H), 4.0-3.4 (m, 8H); ESMS cacld

for Cy1H 15N02S,: 450.1; Found: 451.0 (M+H).

F F
0O O

/Nﬂ,u\/&”,r\l\

'Y NMR (CDCly): § 10.1-9.4 (2H), 7.5-7.2 (m, 8H), 3.9-3.3 (m, 8H); ESMS cacld for

C19H13F2N40252Z 436.1; Found: 437.1 (M+H)

"l 5.
& \”MNJ \ b

10

"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 (d, 2H, ] = 6), 10.56 (s, 2H)ppm; ESMS calcd (C37H34N02S,): 658.2; found: 659.2

15 (M+H)"

S‘ (o]
. |
T/ {fl’/
Q S

"H NMR (DMSO) § 11.98 (2H), 7.44-7.12 (m, 10H), 3.69-3.14(s, 6H). ESMS cacld

20 (C1sH;sN4O2S,): 386.09: found: 387.1 (M-+H).



S "HNWR (300 MHz, CDC13) 5 7.58-7.20 (m 12H), 3.68-3.20 (m 6H). ESMS
cacld (C20H20N402S2): 412.10; found: 413 (MtH). WD 03/ 006430

PCT/ US02/003/M06436 S NN S ONN/ 'H NWVR (300 MHz, CDCP8YX/USE®R/765-8. 70
(2H), 8.01-7.21(m 14H), 3.84-3.40(im4 6H. ESMS cacld (C24H22N402S2) :
462.12: found: 463 (MtH). 5 Ors00s1.0 N1'-A\~H HN ~/ CH3 H3C 'H NWR
(CbC13): 6 7.2 (m 18H); 3.5 (br s, 2H); 2.4 (br s, 6H). M5 calcd for C31
H28N402S2: 552.2: Found: 553.2 (MtH). H3C--r Ooy O SSOIAa , N10

\' I NHH~i 1H NWR (CDC13): 8 (br s 18 j , 2H), 2.45 (s,
6H). ESMS cacld for C33H28MN4 ' d M#H). : SS OO0/
Il N, HAXAHN ( ~ 15 1H NMR 13- 20) 674 7.15 (m 20 H, 1.6 (br s,

6H). ESMS cacld for C3, H28
PCT/ US02/ 21717 36 S S\

'H NMR (CHCl3) 5 9.48-8.55 (2H), 7.56-7.20(m, 10E), 3.80-3.31(m, 6H), 2.88-2.22(m,
4H). ESMS cacld (C20H2N40,S,): 414.12; found: 415.1 (M+H).

o d O
©/QN-NH HN-N
aUat
3 o

'H NMR (300 MHz, CDCI3) § 10.21-9.91 (m, 2H), 8.06-7.32 (m, 14H), 3.91-3.56 (m,
6H). ESMS cacld (Ca4HzoN40,S,): 462.12; found: 463 (M+H).

3
©//</N—NH os
om »-@
HN-N
\

2: 552.2; Found: 5353.2 (MrH). WD 03/006430

10
'HNMR (300 MHz, DMSO-dg) § 11.60-11.40 (m, 2H), 7.48-6.46 (m, 12H), 3.64-
3.3.30(m, 6H). ESMS cacld (CaoHaN402S,): 412.10; found: 413 (M+H).
15
S
SERSW
. O 0N N

"H NMR (300 MHz, CDCl3) § 7.58-7.20 (m, 12H), 3.68-3.20 (m, 6H). ESMS cacld
(CaoH2oN40,S5): 412.10; found: 413 (M-+H).



SS OON N HH'HNW (DMSO-d6): S 11.3 (s, 2H), 7.75 (d, J=6.0 Hz,

2H), 7.5-7.4 (m 12 H); 6.9 (m 2H); ESMS cacld for C27H24N402S4: 564. 1,
Found: 56802300448 . 5 s s 'H NVR (300MHz, CDC13): 8 10. 18P8TAG0L/m712H),
7.26-6.46 (m 8H), 3.80-3.02(m 6H),353.00-2.80(m 12H). 1.78-1.56(m 2H).
ESMS cacl d( C23H30N402S2) : 486. 19; 10 found: 487 (MtH). | OO/ O s s '"H NW
(300MHz, DMSO: S 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(CZOH28N40282) 456. 17; found: 457

(MH). N, N NCFI/ Il 'O s CN 20 'H NVR (30 13): 8 10.00-9. 71
(m 2H), 7.72-7.21(m 8H), 3.80-3.26(m 6H).

cacl d( C20HL6N602S2) : 436. 08; found: 437 (MrH) (3 1d1Jdl~~\ / 11 NJ:bllr 0
s 25 o WD 03/006430 PCT/US02/21717 37 'H NMR (S00MHz, CDC13): 6 10.60-9. 41
(m 2H), 7.15-6.23(m 6H), 3.89-3.28(ng N2 76(S, 12H). ESMB

cacl d( C22H28N406S2) : 506. 13; f ound: 507 M) -
: N

Lo

'H NMR (300 MHz, CDCls): & 9.65-8.70 (2H), 8.01-7.21(m, 14H), 3.84-3.40(m, 6H).
ESMS cacld (Cp4H72N40,S,): 462.12: found: 463 (M+H).

joTed

CH3 H3C
'H NMR (CDCL,): 7.2 (m, 18H); 3.5 (brs, 2H); 2.4 (br s, 6H). MS caled for
C31HosN4O,S,5: 552.2: Found: 553.2 (M+H)

HgC

N )l\,'LN
10

"H NMR (CDCls): 7.5 (brs, 18H), 3.4 (br s, 2H), 2.45 (s, 6H). ESMS cacld for
C33H28N405SZZ 640.1; Found 641.1 (M+H)

e 0
: SALLE®

'"H NMR (CDCl3-Dy0): & 7.45-7.15 (m, 20 H), 1.6 (br s, 6H). ESMS cacld for
C31H28N40,S,: 552.2; Found: 553.2 (M+H).



NONi | \ Or Os s FIl O/ 5 'HNW (300MHz, DVsO: 8 7.40-7.12 (m 10H),
3.70-2.80(m 6H), 1.84-0.72(m 16H). ESMS cacl d( C26H34N402S2) : 498. 21;
found: 4990(0Mebés30 F s LIr F N' Nol O 6-Ir s 10 'H NeRT(ZB0DMAr7

CDC13): 6 10.42-9.53 (m 2H), 7.55-6.%7(m 8H), 3.99-3.28(m 6H), ESM5
cacl d(C18H ON4F202S2): 422.07; found: 423 (MtH). 15 ON N\ O1I1 / S NXZ 'H
NVR (300MHz, DMSO): 6 12.08 (br. 2H), 8.27-7.24 (m 8H), 3.70-3.15(m 6H).
20 ESMS cacl d( C18H16N6(6S2) : 476. 06;_ found: 477 (MtH). O s \o N O NF O
) O s 1-1 O'H NWR (300MHz, CDCYB)8 6 10.12-9. m 2H), 7.15-6.63(m
6H), 3.99-2.91(m 25 6H), ESMS c 2H26 ©506. 13; found: 507
(MtH. Oo IDY [/ s /~\ s 0O O

T REO

'H NMR (DMSO-dg): 8 11.3 (s, 2H), 7.75 (d, J=6.0 Hz, 2H), 7.5-7.4 (m, 12 H); 6.9 (m,
2H); ESMS cacld for Cy7H24Ns0,84: 564.1; Found: 565.2 (M-+H).

\N/©\H/'L\NMN/'L\”/©\T/
l | :

"H NMR (300MHz, CDCl3): & 10.18-8.60 (m, 2H), 7.26-6.46 (m, 8H), 3.80-3.02(m,
6H), 3.00-2.80(m, 12H). 1.78-1.56(m, 2H). ESMS cacld(Cy3H30N40,5,):486.19;
10  found: 487 (M+H).

i 0
‘ ©\H/N\H/“\/\/\/U\u/'\l\n©

'H NMR (300MHz, DMSOQ): § 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(CzoH2sN40,S5): 456.17; found: 457

(M+ED.
NP
! Tk@

"H NMR (300MHz, CDCl;): & 10.00-9.71 (m, 2H), 7.72-7.21(m, 8H), 3.80-3.26(m,
6H). ESMS cacld(C20H16N§0282):436.08; found: 437 (M+H).

o
, R S
~o N\N/“—@/T
s
A

20

25



WD 03/ 006430 PCT/US02/21717 38 'H NMVR (300MHz, DVBO): 6 11.12-10.54 (m
2H), 8.27-7.18 (m 10H), 4.26- 3.72(m 2H), 3.37-3.18(m 2H). ESMVB

cacl d( CLAWp@BMERSP) : 372.07; found: 371 (M H). | S NON "I RCHUSB2/871 H 5 'H
NVR (300MHz, DMBO): 8 11.52 (br, 2H),377.95-7.33(m 1QH), 3.42-3.22(m 6H),
2.48(m 2H). ESMS cacl d(C23H20NA02S4):512.05; found: 513 (MrH). NN'N\ S
MHN'NS10 S 'HNWR (300M, CDCL3): 5 7.81-7. 28(m 8H) 3.82(s, 6H)

ESMB cacl d(C22 H18N40284 498 03, fou d: énsoow
CDClB) S 10. 02H ME ‘?ﬂ CD@ 314608, e%liég §" 89%%
2.90-1.20(m 285D E N a9 N B8P s )i 06118; fmpdiAtid OKTH- (MiH) . 0 S s
0 20 "H NMR (300MHz, DIVBO: 6 7.99 (m 8H), 8.16-7.28(m 8H), 380‘3 14(m

6H), 1.80-1.21(m 2H). c cI (C21 HHON406S2) : 488 8. found: 487 (MH).
8.10,.82- 10. 7.91-7.29(m
1 90ﬂ1 40(m 2

oo OY 25 1H NWR (300
10H), 3.64- S 3.11(m 6H),

cacl d(C, 9H20ON402S2) : 400. 19; found: 399 (M H) Eﬁanple Conmpound (1)
Enhances the Anti-Cancer Activity of Paclitaxel In Vivo 30 General
Procedure of I iy YouR (ASUNEZ W50 SEUdy- MO @341 0904 30-RGTh 53921 84612 (m,39 The

in vivo ant|-cq@quggﬂhéﬁﬁxggﬂg$ﬁ@ggy@@znqmgﬂiqg@g@ug s’ was assessed in
tunor bearing mce using the tunor growth inhibition assay. Tunor cells

were inplanted by injection off a tunDr cel |l suspension subcutaneously in
the flank of a nobuse. Treatne of the tunmor s th an experinental conpound

and Paclitaxel begun after th NN
N\

10
'H NMR (300MHz, CDCls): § 10.42-9.53 (m, 2H), 7.55-6.87(m, 8H), 3.99-3.28(m,
6H), ESMS cacld(CiHoNsF20,S5): 422.07; found: 423 (M-+H).

ON o s
| Ne
N\ N

[ el

"H NMR (300MHz, DMSO): 5 12.08 (br. 2H), 8.27-7.24 (m, 8H), 3.70-3.15(m, 6H).
20 ESMS cacld(CgHNs06S,):476.06; found: 477 (M+H).

0
o s o
LN
N
N\N I )
o S
0

'H NMR (300MHz, CDCl3): & 10.12-9.83 (m, 2H), 7.15-6.63(m, 6H), 3.99-2.91(m,
25 6H), ESMS C&Cld(szHzeN;zOsSz):SO&13; found: 507 (M+H)

S B

15



5 tunor had been established (vol une was about 100 mmB). Ani mal then begun
a nultiple injection schedule where the conpound and Paclitaxel were given
by IV rouwe oafos4a@ni ni stration. Tunors were neasured two PCRESIZ2MEEK.

Buring the course of this assay, anidels were nmonitored daily for signs of
toxicity including body weight |oss. 10 PROCEDURE A suppl enent ed nedi a was
prepared from 50% DIVEM DuI becco Modified Eagle Medium (H gh G ucose), 50%

RPM 1640, 10% Serum brido Test ed; St erile
Filtered), 1% LE é)ér)[g@n‘gcllltllz“ (P’eﬁﬁgﬂ [ L8 ol ORE/1280 di um

Pyruvate and 10/% 3@33@@@?& AR ME A ii@sﬁllﬂﬁ Mé%gtai’lﬁ’éd”ﬂdl\’#rom

Si gma Chem cal . and other ingredients were obtained fromlnvitrogen Life
Technol ogi es, USA). The suppl enental nedia was warned to 37 C and 50 m of
media was added to a 175 cn® tissue culture flask. cells used in the
assay were MDA-435 Human Bino f om]the, : ican Type Culture
Collection. 1 vial of INDA-4 ¢ LiNgquithsni t rogen 20 frozen cell
stock was renoved. The frozen vi‘al ells \Has nedi ately placed into a
37 C water bath and gently SWi rleﬁ unt|I t hawed. The freeze-vial was w ped

o e I R R

suppl ement ed nedi a the next day. The flask was 25 incubated until flask
became about 90% confluent. This took anywhere fro days The fl ask
was washed with 10 m of st \oonhte rat]ure hate buf f ered

saline (PBS). The cells wer d’[lg‘g\had s m  of war nmed
Trypsin-EDTA (Invitrogen) to the fllask of cellg. The cells were then

i ncubated for 2-3 mnutes at 37 C until cells begun to detach fromthe
surface of the if 0 t dia (5 m) was
added to the flﬁmkﬁiwg )%g 1\/) Bfg\g{%g? QX% gi(]grgeg §E t ube, and
centrifuged at m riut es” at The super nat ant was
aspirated and the cell pellet was resuspended in of suppl enent ed
media and the cells were coun| | ask were seeded into
5-7 tissue culture flasks {41 p patpetd 50 m  of

suppl enented medi a. The flasks were |n ubat ed”untji | about 90% 35 confl uent.
The passagiIfg of the cells was repeat ed until enough cel1's have been gr own
for tumor inpl aHNVRABOME, ) TP6a 300PE T (80UN)28.74-7.2840 SFHE3.2%b308(mpr ocedur e
for trypsinizi o§D).aneD-tadr, RHdSMS tadisl(Celll N O68p)e5 1i6dI1 | fowad 517 (M-+H).

} 0 Q ‘ ]
O\”)Q\H/N\H/“\/U\N/NYQ\(

20 'HNMR (300MHz, DMSO): § 7.99 (m, 8H), 8.16-7.28(m, 8H), 3.80-3.14(m, 6H),
1.80-1.21(m, 2H). ESMS cacld(Cy H20N406S,):488.08; found: 487 (M-H).

8 S

25  '"HNMR (300MHz, CDCl3): 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(C;9H;oN40,S,):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




The supernatant was aspirated and the cell pellet was resuspended in 10 nl
of sterile PBS and the cells were counted. The cells were centrifuged and
t hen reswwpanded3ni t h appropriate vol une of sterile PBS fPam/tuse?/zoni on of
correct nunber of cells needed for 5 Munor inplantation. In the case of
MDA- 435, 100 million cells were suspended with 2.0 m of sterile PBS to a
final concentration of 50 mllion cells/m in order toinject 5 mllion
cells in 0.1 m/nouse. Mce (CD-1 nu/nu) were obtained from Charl es R ver
Laboratories: nonertka wreantiGranc«CbatbneinBefechginovel-ddmpewids wad bwessedcia wer e
al I owed to aCClﬂJrﬁB‘f ﬁeaﬁﬁé Plc%gsigﬁﬁ%w %I&Kfti}?tlﬁ’mfnﬂgﬁ ESS%EITG&OP&ﬁgW'GI% iMPlanted

experimental procedure ation o t unor 'l suspension
t ook place int d’ytlﬂ]é“&%‘roé%”m%fd’ie%é‘?ﬂ?ﬁsw SPIPFé‘taP%‘Wﬁ]yén otk pfamotguse. This
fat body is | ochtasentroftieeumenyitiain exabrdaental abmposd endPadlitaxhidbepmusier thEunor

cells were 'W't&ﬂhﬁ%dﬁa‘é@é’s’ta@ﬂ%&&?d@%& a%b'a’c‘& 1f06tmm12%¥m5ﬂ‘ﬁ@rf&§uﬁ thuﬂ ler | ght

quadrant of the a ncture he os Coxae vic 1

and the os fenﬂPJie%t“{“fsé]Fﬁ&iPﬁe where e pqrepouibdPasiiagsl werg %V@bl’%mlﬁ?o terl I e
PBS were inj ecardedmmlﬂg Tuindrs §drk Zheaduedd) two etk @ webDAdwidp tHewowws oftkisel oped

2-3 weeks after | d by

di ssol ving the ag%akbn%llﬁlﬁ ?’tﬁieg}e? qltg&%?t ure&g}?&&?&%ﬁg&?@%@{@%ﬁ%ﬁ? o$>e<| de) at
the desired concentration. This stock 20 solution in DMSO was sonicated in
an ultrasonic WR®@CEDGRE until all the powder dissolved. The Formul ation

Sol vent was prepar e(}bﬁ;ﬁ)p gltebt%’é{"ﬁqulgg/n% %EL?HQIBIS ({%ﬁﬁﬂﬂDube&hM&Mﬁeéo

Hydr ogenat ed Castor T ter was prepared by
first heating 1gledyl w8 @uep0547n REMIA 64} IBétFrBSéEet%B@me@S@vm| | it

| iquefied 25 ? 1(:] h@mesteeestenlwﬂmedpﬁ% bre}latﬁ)zﬁm%l@wamnmrsmm@cm i%guot ed
1 OB Gont o8 MESISIA I BG, LHPELORAANTNIL AR BlnSbeids MYBLeludidid

reheat ed unti| frqm S@a@ew@h@ Agapther laﬁfédlﬁilti wgrenptained fiom nwigogselifaube
several tines. TehhioletesYUSARMHRIOHRerRMA nfedlaliids dri@BSto ST 6Cafld 50 ml 600&dia

t enper at ur e, and e [2 Q hs. 30 Preparation of Dosing
Sol ution for CoWals ec?k[ %t%?%?%t{#% |%ur11:%m¥ﬁagﬁ'co ound stock solution was

diluted 1:10 wit h 26@2@ crlrvspshisitiee aRpaaoverallylDA-65 luragn Brgastfaieinomgdiommige
sol ution of Conpasien (T%e CAsrPCeRRtiad 1 kyal df MIA-n35 LOOFoM/HE liduapmioogsd St ock
sol ution w 5({' lfrozen cellostoc%(;)va%)éenbo g?%:% fr%ze':ﬂ_m 8 o\f\@%lﬁllgvagﬁ) Iliﬂg(!{lgtgl’y ﬁ%?d gl)fo £ 37

dosoi ng solUtion"co ed from
Si gna Cheni cal CO’W#GI bath aad ﬁelglymﬂrilﬁd uptil f@@ﬁ@o&h@ﬁmymﬁ@awm WEh 78¢ m xi ng
0.1 m of CompauadollanBVER 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 supernatant was aspirated
and the cell pellet was resuspended in 10 m] of supplemented media 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.



stock solution (50 ng/m) and 0.1 m of Paclitaxel DVSO stock solution (10
ng/ M) and WO 03/ 006430 PCT/US02/21717 41 diluting with 1.8 ml of 20 %
Cr enophorwORBHW®4@mt er sol ution. The final fornmulation for PCrhsSoziaging
solution was 10% DVSO, 18% Crenophor e40RH40 and 72% wat er. The Dosi ng

Sol ution (Dosing Volunme: 0.01 m/gram= 10 nml/ kg) was injected

I ntravenously into the m ce bearing MDA-435 human breast tunor. 5 PROTOCOL
Group Conpounds (Dose) .1 Vehicle Only 10 2 Paclitaxel (5 ng/kg) 3

Conpound ( 1) ( 50 no/Tkeibote Bagkduradoe tryfsizing kgl centrifipinp thel cdllt vefe2bllomgddcg) 5

Pacl i t axel %{ g%%/emaw%? %g%gﬁiatg@nd éﬁé)seﬁq{eﬁ&)was eﬁ@@@de'agn R hegrdi&ite PBS

tlrresavveek( m ce vvere sed for
each group RESULS Fllyjyee CQ“%%W qeﬂéwgfefcg%tpglgs ¢ arlghpuiEsiredsd Bt enhanci ng
anti-tunor act iapploprigtt voldfle Bagbrilt 8BS lfor(iljadtiin)of ciseccaumtize oS@tinndadedioFi gur e

b Compound { 1) Ol P08 1 o0ANESH SRS 10b WTIon LWL YosDlhaBRGH b

on human br east e m ce. fects of
Compound (1) ardl qﬁat@niet%%qo acfpal W@C%él?of\/@ﬁa milligp celisdal iniordsr togaisft hg
MDA- 435 human bfi@astcellshmay . mPGosen be seen from Figure 2, Oorrpound (1)

significantly enhan(ﬁ,ﬁ&% églwﬁﬂﬁ\;/g@%%{ﬂﬁleaﬁggf ﬁ%l %&é&’ﬁ’%ﬁoo Jieut increasing

toxicity. 25 Exa nticancer
Activity of Pamomeaiiéétlmei frl: G@«}m@&r&gm@weqks hepicg were aﬁ%’@ tRasglimaiser H H

S S 30 Conppu nldwée%)pnor 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

15  bone) and the os femoris (femur). 5 million MDA-435 cells in 0.1 ml of sterile PBS were
injected using 27 G (1/2 inch) needle. MDA-435 tumors developed 2-3 weeks after

* implantation.

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

20 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

25  and became clear. 10 ml of the 100 % Cremophore RH40 aliquoted into a conical
centrifuge tube containing 40 ml of sterile water (1:5 dilution of Cremophore RHA40). The
20% Cremophore RHA40 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.

30 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.)

35 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



WD 03/ 006430 PCT/ US02/21717 42 The protocol described in Exanple 12 was
used to test Conpounds (1) and (2) for their ability to enhance the
anti-cancwp 0aoodsse ty of paclitaxel in mce, except as nodiPCiraso2/as7

descri bed below. 5 PROTOCOL G oup Cottpounds (Dose) 1 Vehicle Only 2
Paclitaxel (2 nmg/kg) 10 3 Paclitaxel (5 nmg/kg) 4 Conpound (1) (80 ny/kg)
5 Conmpound (2) (80 ng/kg) 6 Paclitaxel (2 mg/kg) + Conmpound (1) (80 ny/kg)
15 7 Paclitaxel (5 mg/kg) + Compound (1) (80 ng/kg) 8 Paclitaxel (2 nmg/kg)
+ Conpound (2) dii@ngwitk)s mibfRaeh Ctemophort RIEQMatpy seluticonibbeifichl (@ula86n fry/ kg)
20 DOS' ng SChegtgég s1ng3soi tlﬁﬁ%a§1Wﬁégc%Q$%%rem @Rﬁ@yanﬁ.’!%i@v}@erfor 3 weeks

s e mere e oy s B S0 et Yy, (o
90 30 5 305.8 hﬁ&aveﬁoﬁ%ﬁnﬁ) thetmicé bdmg MI35-438 hildah Blredbgturrﬁ)r 60.6 20 35
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 mg/kg) + 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 /n
Vivo
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Compounds (1) and (2) significantly enhanced anti-tunor activity of
Paclitaxel at both of 2 ng/kg and 5 ng/ kg wi thout increasing toxicity. WD
03/ 006430WB@3OWSBR/ 21717 -- ---- 43 Exanple 14 - ConpounaCfasoEntiances t he
Anticancer Activity of Paclitaxel In &ivo The protocol described in
Exanpl e 12 was used to test Compound (1) for its ability to enhance the
anti-cancer activity of paclitaxel in mce, except nodified as described 5
bel ow. PROTOCOL G oup Conpounds (Dose) 1 Vehicle Only 10 2 Paclitaxel (10
mg/ kg) 3 Conpound (Th} plof@ohdpséeibed i Baolpie Rxveds ugddto gt Kopnpeundotip ewh@) for)
(25 1o/ kg) Dosj 0,136 &5 thEnce tHend-ahdBSotidi hdlndavice e adaydifikd | day)
for 3 weeks 5 m.ce were_ use or each group SULTS G oup Average Tunor
Vol ume [rmB] %2FAfsFO R I nhibition on Day 20 48 1 752.2 - 2 105.4 86%
3754.9 0 %4 0.59 > 99.9 % 25 Wien 10 ng/ kg of Paclitaxel was used,
significant anti-tunor activity was observed. However, after drug
treatnent (Day 1-20) termnated, the tunor started growing to becone 105
nmB vol ume on @Q}'ég_@b., t he ot her hand, average tunor volune after
treatnent of Paclita@eup(10 ng/ kg)CoupesndSonmrpoundDede) (25 ng/ kg) was only
0.59 mB 30 with nore than 99.9 %\}éﬁmgolgg,ovwh i nhibition. Exanplel 5 -
Conmpounds (3)-(5) Enhance the Anticancer Activi t(&n?g;kggacl itaxel In Vivo WO

03/ 006430 PCT/ US02/ 217172 44 . Paclitaxel
10 3 Paclitaxel (5 mg/kg)
4 Compound (1) (80 mg/kg)
5 Compound (2) (80 mg/kg)
6 Paclitaxel (2 mg/kg) + Compound (1) (80
mg/kg) : : | . :
15 7 Paclitaxel (5 mg/kg) + Compound (1) (80
mg/kg) V
8 Paclitaxel (2 mg/kg) + Compound (2) (80 mg/kg)

Paclitaxel (5 mg/kg) + Compound (2) (80 mg/kg)

20 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
25 on Day 23
1 301.3 100
2 259.8 86
3 164.8 55
4 270.0 90
30 5 305.8 101
6 193.3 64
7 106.2 35
8 148.4 49
9 60.6 20
35

Compounds (1) and (2) significantly enhanced anti-tumor activity of Paclitaxel at both
of 2 mg/kg and 5 mg/kg without increasing toxicity.



CCd OOYNNNHH SS Conpound (3) OO NN \V\NN HHY: SS 5
Compound (4) OCH3 H3CO N H3CONN OCH3 HH S S Compound (5) 10 The
prot ocol weswidssd i n Exanple 12 was used to test Conpoun@€T(Bp2/465)7 f or
their ability to enhance the anti-caficer activity of paclitaxel in mce,
except nodified as described below 15 PROTOCOL G oup Compounds (Dose) 1
Vehicle Only 2 Paclitaxel (5 ng/kg) 20 3 Paclitaxel (5 ng/kg) + Conpound
(3) (50 ng/kg) 4 Paclitaxel (5 mg/kg) + Conpound (4) (100 mg/kg) 5
Paclitaxel (5 ng/kg) + Conpound (5)(100 ng/kg) WO 03/006430 PCT/US02/21717
45 Dosing SCheﬁ(%n%le'M?’- C;dggg%g%%ﬁ\j\grﬁgang%gﬂéjﬁﬂﬁca%gR%ﬁggyof PaEEaY ), P98 3

weeks 5 mice were used ~ea ou? . -
The protocol described in Example 12 was used to test Compound (1) for its ability to

enhance the anti-cancer activity of paclitaxel in mice, except modified as described

5 below.
PROTOCOL ,
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)
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 86 %
3 754.9 0 %
4 0.59 >99.9 %

25
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



RESULTS G oup Average % Tunor G owth Inhibition on Day 27 2 19 10 3 76 4
66 5 79 Conpounds (3)-(5) denonstrated significant enhancing effects of
Taxol antweotoame3o 15 activity. Wiile this invention has beem/ysartizeul arly
shown and described with references 440 preferred enbodi ments thereof, it
wi Il be understood by those skilled 20 in the art that various changes in
formand details may be made therein without departing fromthe scope of

t he invention enconpassed by the appended clains. 25 WO 03/006430

PCT/ US02/ 21717 Clae What is clained is: 1. A conpound rgp & by
the follow ng struc ]ornula. ( 14031z 2z ""K/INR R YNS5S
516 S. or a pharng gal | y accept abl S a

coval ent bond, a phex ¢ Ry

strai ght chai ned hydrotar byl : ith béth >C=z
groups 10 to which it is bonf pstituted
aromatic group; R and R2 aregi ndependently an aryl group or 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 ali phatifeomgtognp(3)a substituted aliphatic 15
group, an aryl group or a substituted aryl group nd Zis =0 or =S

A

Compound (4)

OCH3 HsCO
e} (0]

N N
HsCO \N/“\K“\N e OCH,
H H

s 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)

1 Vehicle Only
2 Paclitaxel (5 mg/kg)
20 3 Paclitaxel (5 mg/kg) + Compound (3) (50 mg/kg)
4 Paclitaxel (5 mg/kg) + Compound (4) (100 mg/kg)
5 Paclitaxel (5 mg/kg) + Compound (5)(100 mg/kg)



provided that when Y is -CH2-, R3 and R4 are both phenyl and R5-R6 are al
-H then Rl and R2 are not both phenyl. 20 2. The conpound of Caim1l
wher ei n Woa3amo@oewal ent bond or a substituted or unsubstiPCIttsd2/st71ai ght
chai ned hydrocarbyl group, or, Y, také#n together with both >C=Z groups to
which it is bonded, is a substituted or unsubstituted aromatic group; 25
3. The conpound of Claim2 wherein Y, taken together with both >C=Z groups
to which it is bonded, is a substituted or unsubstituted aryl ene group. 4.
The conpound of C aim 3 wherein the conpound is represented by the

foll ow ng stru&ﬁurq%;f ﬁnula: WO 03/ 006430 PCT/ US02/ 21717 47 R3 WN R4 Al
R2 R YN\ / "R “S' 15 16 S wherein Ring Ais substituted or
unsubsti t ut ed ahdHWV$§@d(@Wm©MGVNM?$Q%5?“¢%%ﬁEgﬁﬁ@hhd of Caim2 wherein Y
is a coval ent bopgheGlerdustpsitchdntiregh Or unsubstituted strai ght chained

hydr ocar byl group. 6. The conpound of Claim2 wherein the conpound is
represented by the following structural formula: 3 O014 RLY N /NR2
N""'k Y N)t""RESJULT$ S 10 5 s wherein Y' is a coval ent bond or -CR7R8-
and R7 and R8 are each gisigependent |y -AderagByatiniiain #hQnhisiibs b Duy 271

al i phatic group, or R7is -Hand R8 is a substituted or unsubstituted aryl
group, or, R7 and R8, taken together, are a C2 15 C6 substituted or

unsubstituted al kyl ene group. 19
10 3 76

4 66

5 79

Compounds (3)-(5) demonstrated 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.

25



7. 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 woe3ge@ap other than an aliphatic group when R5PRI/usom2dMT -H 20
8. The compound of C aim 6 wherein at46l 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. 25 9. The conpound of
Claim 8 wherein R3 and R4 are both nmethyl. 10. The conpound of Claim®6
wherein the conpound is represented by GIdM>l | owi ng- structural formul a:
WO 03/006430 PCT/US02/21717 48 3 0 OR14 R YM /NR2; N"-k Y  NHH
S S wherein Y' is a covalent bond or -CH2-. 5 11. The conpound of C aim 10
wherein R and WRRatds elahedfier ent and/or R3 and R4 are different. 12. The
conmpound of Claim 10 wherein RI and R2 are the sane and R3 and R4 are the
10 sane. 13. The conépwm@uoﬂre@femnﬁqdmthmﬂengR@u%ﬁdlfi-'&imdﬁe both a | ower

al kyl group or a substituteslower al kyl gr&up. 15 . The conpound of
Claim 13 wherein R3 and R4 arle both | ower @l kyl up substltuted W th
substituted with oner,Qr norengroups _sgl ecte rom)rd -1, -F,
-ON -0 COWN -COWN -CN, , - , - , N(RaRb) - COCRa,
-CHO, - CONH2, -CONHRa, - (RaR),| - NHCORa, - Rﬁ - NHCONRaH,

- NHCON( RaRb) , - NRCONH2, 0O N RaH, - NRCC]\I( NH2

-C(=NH) - NHRas - C(=NH)- NERaRb), R€(=NR)-NH2, - NR) NH - NW - N( RaRb) ,
CNH-C(=NH)- NH2, - NH O(=NH) - NHRa, - NH- C(=NH) - N( RaRb), - NH NRC) NH2, - NH

or a pharmaceutically acceptable salt thereof, wherein:
Y is a covalent bond, a phenylene group or a substituted or unsubstituted
straight chained hydrocarbyl group, or, Y, taken together with both >C =7 groups
10 | to which it is bonded, is a substituted or unsubstltuted aromatic group,
R and R; are independently an aryl group or a substituted aryl group;
R3 and Ry are independently -H, an aliphatic group, a substituted aliphatic
group, an aryl group or a substituted aryl group;
Rs-Rs are independently -H, an aliphatic group, a substituted aliphatic
15 ~ group, an aryl group or a substituted aryl group; and
Z is =0 or =S§;
provided that when Y is -CH,-, R3 and Ry are both phenyl and Rs-Rg 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=Z 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 it 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:



C(=NRc) - NHRa, -NH C(=NR)-N(RaRb), -NRdH C(=NH)-NH,, -NRd-C(=NH)- NHRa,
-NRa- C(=NH) - N(RaRb), -NRd-C(=NR)-NH2, -NRd-C(=NR)-NHRa, 25

NRa- C( =NRyD-0Bi06&B) , - NHNH2, - NHNHRa, - NHRaRb, - SO02NH2, - BOTNIRz21717
S2NRaRb, -CH=CHRa, -CH=CRaRb, -CR=CR&Rb, - CR=CHRa, -CR=CRaRb, - CCRa, -SH,
-SRa, -S(ORa, -S(O 2Ra, non-aromatic heterocyclic group, substituted
non-aromati c heterocyclic group, benzyl group, substituted benzyl group,
aryl group or substituted aryl group wherein Ra-Rd are each independently
30 an al kyl group, substituted gl kyl gr ; zyl, supstituted benzyl,

aromatic or substituted aromatf’c grouf, Rd , tFﬁ<en t oget her, can
romati cl het er%cycl i C group.

or, -
also forma substituted or unslubsti t utled fon-
WO 03/ 006430 PCT/ US02/ B1%17 45. e of % Wherein R3 and
R4 are both nethyl or ethyl 16. The conpdund of ai m%er ein RL and
R2 are both a phenyl group ||substitjuted with at | east onejjgroup ot her than
an aliphatic group; or Rl ad R2 armg 5 both heteroryyl orSsubstituted
het eroaryl groups. 17. The conpound of Claim 12 wherein R3 and R4 are both
a heteroaryl group or a substituted heteroaryl rougv._ 10 18. The conpound
of Caim 17 wherei n WiereinBirRA Hrsebdbigiied ¢ vasubstited med Wois -Cingubst i t ut ed
phenyl group; or R and R2 are both a substituted or unsubstituted

het eroaryl group. 1 - The co un f Clai.m12 ei,n_R3 .a 4 _are both
a substitut eé pﬁeny?rhefgn?@@g@po%%‘ﬁéer%% 8ﬁﬁ%lva¥)\$?@ngi°ﬁ1ai@saﬁ‘teer§ &in R3 and
R4 are both a phenylungetetiptedstrbighti chainedhydiachrbak grberast one group ot her than
an aliphatic group. 20" 21. The conpound of Caim 20 wherein RI and R2 are

bot h heteroaryl or bstitut ed eteroaryl .groups;: .or Rl an bot h

substituted or YnsubSEiPEPEY &ﬂwa‘gl?e %’bggCEI?BOdFﬁléS?8%%16%&’%]?68@%‘?’1%19
wherein R3 and R4 arsgruptotshfeamplaeny|l group 25 substituted with one or nore
groups selected from-OH, -BRs -d, d, -F, -0ORa, -OR4CORa, -CORa, -CN,

-NO02, -000H, -SO03H, -NH2, -NI-'Ra, -N( RaRb) , - , - [CHO -CONH2, - CONHRa,
- CON(RaRb) , - NHCORa, r; NRCORa,N .- NHCON - RaH, -NNHCON(RgRb),

- NRCCONH2, - NRCCONRaH, - O =Ne- NARa, ;
- C(=NH) - N(RaR), - C(=NRC) -|NH2, -C(I:NRC)- '

10 S Rs Re S

wherein Y’ is a covalent bond or -CR;Rs- and R; 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, R;7 and Rg, taken together, are a C2-
15 C6 substituted or unsubstituted alkylene group.

7. The compound of Claim 6 wherein at least one of R;-Ry4 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;-Ry4is a heteroaryl group, a
substituted heteroaryl group, or a pheny! group substituted with at least one group
other than an aliphatic group.

25 9. The compound of Claim 8 wherein R; and Ry are both methyl.

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

structural formula:



30 NHRa, -C(=NRC)-N(RaR), -NH C(=NH)-NH2, -NH C(=NH)-NHRa, -NH
C(=NH) - N(RaR), -NH C(=NRC)-NH2, -NH C(=NRC)-NHRa, -NH C(=NRC)- N(RaR),
- NRdH- C( =B)o3mibéa30 - NRd- C( =NH) - NHRa, - NRd- C(=NH) - N( RaRb) , PRRUSE/21NRC) - NH2,
- NRd- C( =NRC) - NHRa, - NRd- C(=NRC) - N(RaR¥8, - NHNH2, - NHNHRa, - NHWRb, - S02NH2,
- SO2NHRa, - SO2NRaRb, -CH=CHRa, 35 CH=CRaRb, - CRC=CRaRb, - CRC=CHRa,
-CRC=CRaRb, -CCRa, -SH, -SRa, -S(ORa, -S(O 2Ra, alkyl group, substituted
al kyl group, non-aromatic heterocyclic group, substituted non-aromatic
het er ocycli c group, benzyl group, substituted benzyl WO 03/006430
PCT/ US02/ 21717 50 group, aryg, group or substdtuted agyl group wherein
Ra- Rd are each |ndependently ‘an al Ky group substitjuted al kyl group,
benzyl substituted Qenzyl orratl C sub |tut ed

,-NRaRd , taken t ogé st Fnsubstituted
non aromati c heterocycli c group 23 TheY"corrpou of A Him12 wherein Rl
and R2 are both a hetero group or substituted hetgroaryl group. 24.
The conpound of Claim 12 sr\/nerel n Rl and R2 are both a suBstituted phenyl
10 group. 25. The conpound of Claim 12 wherein R and R2 are both a phenyl
group substituted with at | east one group other than an aliphatic group.
15 26. The conpound Wheren g ri§ 2e0viglsatrkond oRCHind R2 are both a phenyl group
substituted with one or nore groups selected from-0OH, -Br

LI L L AT T T

NHOONRaH, - NHCO\I( RaRBjfereniNRc CONH2, - NROONRaH, - NRCON( RaRb), 20 C(=NH)- NH2,
=NH) - NHRa, - C{=NH) - N(RaRb), - C(=NRc)-NH2i - C(=NRc)- NHRa,

-
NR) - N( RaRb N
N (= ) NRE:) NH)212 i ﬁlacoﬁﬂ%b‘n%%mm%ﬁm@)mgﬁf ?iagbe)se‘cg ﬁgﬁi*’(ﬂﬁﬁrﬂ# R,
- NRd- C( =NH) 1RHRa, r\mleq =NH) - N(RaRb), - NRd- C( =NRe) - NH2,
- NRd- C( =NRc) - NHRa4- NRd- NR) N(RaRb), -NHNH2, 25 NHNHRa, - NHRaRb,

CrecRaR, - GO - sﬁw <o g e i R R L eo

al kyl group, non-ar owh@trf@teqh@r»@r@wgmuo gr oup,

romatie group,

15 14.  The compound of Claim 13 wherein R; 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®RD), -COOR?, -CHO, -CONH,, -CONHR?, -CON(R*R®), -NHCOR?, -
NRCOR?, -NHCONH,, -NHCONR®H, -NHCON(R®R"), -NR°CONH,, -

20 NR°CONR®H, -NR°CON(R’R"), -C(=NH)-NH,, -C(=NH)-NHR?, -C(=NH)-
N(R?R®), -C(=NR°)-NH,, -C(=NR®)-NHR?, -C(=NR)-N(R?R"), -NH-C(=NH)-
NH,, -NH-C(=NH)-NHR?, -NH-C(=NH)-N(R°R"), -NH-C(=NR")-NH,, -NH-
C(=NR®)-NHR?, -NH-C(=NR®)-N(R"R?), -NR*H-C(=NH)-NH,, -NR*-C(=NH)-
NHR?, -NR%-C(=NH)-N(R*R"), -NR*-C(=NR)-NH,, -NR-C(=NR")-NHR?, -

25 NR%-C(=NRO)-N(R’RP), -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? 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

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



substituted non-aromati c heterocyclic group, benzyl group, substituted
benzyl group, aryl group or substituted aryl group wherein Ra-Rd are each
i ndependewOlog/o@@3@n al kyl group, substituted al kyl group, Pognsy/21717
substituted benzyl, aromatic or subs®ituted aromatic group, or,-NRaRd ,
taken together, can also forma substituted or unsubstituted non-aromatic
het erocyclic group. 27. The conpound of Claimb5 wherein the conpound is
represented by the following 35 structural fornula: W 03/006430

PCT/US02/ 21717 151 Rendedthpblind of Clhith 13l wHerd¥NR; andR,%rd botNmetytdr ey Wher ein
Y' is a covalent bond or -CR7R8-. .5 28. The conpound of C aim 2? wherein R7

and R8 are different. 29. The corrp_ound of Cdaim27 where R1 and R2 are the
sanme; and R3 and6.R4 Eheconipeundsedaimly W@@reif Reawsbfyraeibath e pha@lybgraw27 wher ei n

Rl and R2 are both agyktitkd $4Ret ledsdbRralpdther MAURSIAHc BdupAH RR4n@RLarbOt h
a |lower al kyl_ group

or substi t ut I r al kyl group. 31. The conpound
of C aim 30 wherein Whgﬁﬁoﬁﬁfcgﬁﬁlbsgg’f‘?‘ﬁgﬁé%l g%‘P‘pgubsti tuted 15 phenyl and
R3 and R4 are both nmethyl, ethyl, phenyl, or thienyl. 32. The conpound of

C ai m 31 wherei 7 R7 BtdoRPoEoralith MRIHRYin R ant1elagl b aRY héQdaryBoud éHeen
7 &

t oget her, are propyl ene. or tylene. 20 33. The conpound of aim31
wherein R7 is -H andsugmtgdﬁ%eé?rygww, thienyl, phenyl or benzyl. 34. The
conmpound of Claim 31 wherein RL and R2 are both phenyl substituted with

one or mor e jgr oyps s’ﬁle%@@uﬁdrc%@la}_ilg'iﬂ vif_llﬁfein RE&I{S Rolare BdﬁaRa sifRRmted G CORa,

GO, CONRa, - GO SIRRLERAP O e e RPN R SRR
NHCON( RaRb) , - NRc CONiZsroarliR@MNRaH, - NRCON( RaRb), - C( =NH) - NH2, -
C(=NH) - NHRa, - C(=NH) - N(RaRb), - C(=NR)-NH2, - C(=NR)-NHRa, - C(=NR)- N(RaRb),

NN N RN RN D 0, e

15 group.

20.  The compound of Claim 19 wherein R3 and R4 are both a phenyl group
substituted with at least one group other than an aliphatic group.

200 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, -I, -F, -OR?, -O-
_COR? -COR?, -CN, -NO,, -COOH, -SO3H, -NHy, -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%)-
30 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®RY), -NR*H-C(=NH)-NH,, -NR*-C(=NH)-NHR?, -NR*-C(=NH)-N(RR"), -
NRY-C(=NR")-NHz, -NR.-C(=NR®)-NHR?, -NR*-C(=NR°)-N(R°R"), -NHNH,, -
NHNHR?, -NHRR®, -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(O),R? alkyl group, substituted alkyl group, non-aromatic heterocyclic group,
substituted non-aromatic heterocyclic group, benzyl group, substituted benzyl



NH2, - NRd- C(
C(=NRc) - NHRa,

-S(O)2Ra, al kyl

=NH) - NHRa, - NRd- C( =NH) - N( RaRb) 1- NRd- C( =NRc) - NH2, - NR-

-NRd- C(=NR) - N(RaR), - NHNH2, - NHNHRa, - NHRaRb, - SO2NH2,
- SO2NHRa, WOS@RMRaRD, - CH=CHRa, - CH=CRaRb, - CR=CRaRb, WO 0RCO0G4801717
PCT/ US02/ 21717 52 CR=CHRa, - CRC=CRaR#, -CCRa, -SH, -SRa, -S(ORa, -

group, substituted al kyl group, non-aromatic heterocycl

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

substituted benzyl
Ra- Rd are each inde

group, aryI group or substituted aryl group wherein

ok itutd QYPReromd \m@éﬁ et af eaéwaepgﬁ&my

iC

benzyl, substituted Dbe z aronallc r substitute

or,-NRaRd , taken t Fou%éﬁbséllag?ﬂ éhﬁyrl ﬁ{oﬁpshfﬁ@itl’lsflkﬁt’gﬂ ‘{;%nzjarfg%éﬁo(rut ed
non- aromati ¢ het er ocybstindedjaromptic 6up, Ar, NRIBO Lakienrtegrtles.aan eldo Foymtahe
follow ng structuralgfofih @runsdbsﬁﬁted%oﬁgagnutlyhgfgrocﬁ ic Y N HH 10

or a phy5|olog|cally acceptabl e salt thereof, wherein: Y is a coval ent

bond or - CR7R&8-

Rt and R2 are both a substltuted or unsubstituted aryl

SS

group; 15 R3 amd RATlmrcempodrid of GlaimelRwheredr R pdridyHy aredrath RietérgaryltgraupdorR8 i s
36. Th&y ﬁ@ﬁp@ﬂﬂ ogi%é%ﬁygﬂ 34 wherein RL and R2 are both

-H or nethyl.

phenyl substituted w

-1, -F, -OR,

- NHOONH2, -

one or re groups selected from-0OH, -Br, -d,

-O-CORa, -CORa, - 20 CN, -NO2, -000H, -SO03H, -NH2, -NHRa,
- N(RaRb), - COOR4. - CHiS,comP@idf ClaaNPRehereiON(rRAR)aTe bobHODRetjtuteMRBORE,

NFICONRaH, .- . NHCON( RaR), - NRCONH2, - NRcCONRaH, - NRCON( RaRb)

SO - N2 0 o =N RERa, - C(=NH) - N(RaR) , - O(=NR) - NH2. - O( =NR) - NHRa.
-C(=NRc) - N(RaRb),
25 O =NRc) - NH2, 25, NH-THeebiRpodRe Claiii2 Giieidin RY Rdfb)pre bolRuphoBighbp N2,

- NRd- C(=NH) - NHRa, Nﬁgsn%temtﬁ INGEARR e grod}]%tﬁeghal}l& alw’anc gl'éﬁgj

15

20
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26.

27.

- NH C(=NH) - NH2, - NH- C(=NH) - NHRa, - NH- C( =NH) - N( RaRb)

The compound of Claim 24 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, -NOj, -COOH, -SO:H, -NHy, -NHR?, -N(R°R®), -COOR?, -
CHO, -CONH,, -CONHR?, -CON(R*R®), -NHCOR?, -NRCOR?, -NHCONHS, -
NHCONR®H, -NHCON(R®R®), -NR°CONH,, -NR°CONR®H, -NR°CON(RR"), -
C(=NH)-NH,, -C(=NH)-NHR?, -C(=NH)-N(R?R"), -C(=NR")-NH,, -C(=NR")-
NHR?, —C(éNRC)-N(RaRb), -NH-C(=NH)-NH,, -NH-C(=NH)-NHR?, -NH-
C(=NH)-N(R"R®), -NH-C(=NR®)-NH,, -NH-C(=NR°)-NHR?, -NH-C(=NR")-
N(R?RP), -NR*H-C(=NH)-NH,, -NR*-C(=NH)-NHR?, -NR*-C(=NH)-N(R°R"), -
NRY-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(0),R?, alkyl group, susbstituted alkyl group, non-aromatic heterocyclic group,
substituted non-aromatic heterocyclic group, benzyl group, substituted benzyl
group, aryl group or substituted aryl group wherein R®RY are each independently
an alkyl group, substituted alkyl group, benzyl, substituted benzyl, aromatic or
substituted aromatic group, or,-NR*R? , taken together, can also form a

substituted or unsubstituted non-aromatic heterocyclic group.

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

structural formula:

- NH



C(=NRc) - NHRa, -NRd- C(=NR)- N(RaRb), -NHNH2, -NHNHRa, -NHRaRR, - S02NH2,

- SO2NHRa, - SO2NRaRb, - CH=CHRa, -CH=CRaRb, -CRc=CRaRb,- CR=CHRa, - CRc=CRaRb,
-CCRa, -SMp 038030 -S(O Ra, -S(O 2Ra, al kyl group, 30 substcratser2ehkyl
group, non-aromatic heterocyclic grouy, substituted non- aronmatic

het erocycl i c group, benzyl group, substituted benzyl group, aryl group or
substituted aryl group wherein Ra-Rd are each independently an al kyl group,
substituted al kyl group, benzyl, substituted benzyl, aromatic or
substituted WO 03/ 006430 PCT/RdSOZ/Zl?Gl? 53 ayonmat i cR;r oup, or,-NRaRd ,

taken together, can also for a subst|f{tute unsu stltut ed non-aromatic
heterocyclic group. g/. The qpnpound f d al 6 V\/nerenn RS apd R6 are the
same. 5 38. The conpo n t |s represented
by the follow ng structyfal forrmla R3 'O O R4 R YNNR2)L"' N "'k
Y NSRS R6 S 10 wherei " is a covalent bond or CHZ 39. The conpound
of Caim38 wherein RS arl R6 are both a | ower al kyl gro p or a phenyl

group. 15 40. The compound of Caim 39 wherein R5 and R6 are both a net hyl

group. 41. The conpo and R2 are both phenyl or
substituted phenyl ;%elgfgd%ﬁ&??‘%%b\g?ﬁg IC%&\A?er al kyl group; and R5 and R6

are both a |lower alkyl group. 20 42. A conpound represented by the
fol | owi ng st suchgir al THeWoHpb@id ofE140mQ7IwhbkfeilRR, ddRo\ard dilfefdrt. N N H H

29. . The compound of Claim 27 where R; and R; are the same; and R3 and Ry are the

same.

10 30. The compound of Claim 27 wherein R; and‘Rz are both aryl or substituted aryl
groups and R3 and Ry are both a lower alkyl group or a substituted lower alkyl

group.

31.  The compound of Claim 30 wherein R; and R; are both phenyl or substituted
15 phenyl and R; and R4 are both methyl, ethyl, phenyl, or thienyl.

32. The compound of Claim 31 wherein R; and Rg are both methyl or wherein R; and
Rg, taken together, are propylene or butylene.

20 33, The compound of Claim 31 wherein Ry is -H and Ry is lower alkyl, thienyl,
phenyl or benzyl.

34.  The compound of Claim 31 wherein R; and R; are both phenyl substituted with

one or more groups selected from -OH, -Br, -Cl, -1, -F, -OR?, -0-COR?, -COR?, -

25 CN, -NO,, -COOH, -SOsH, -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®*RY), -NH-C(=NH)-NH,, -NH-C(=NH)-NHR?, -NH-C(=NH)-N(R*R"), -NH-

30 C(=NR®)-NH,, -NH-C(=NR®)-NHR?, -NH-C(=NR°)-N(R*R?), -NR*H-C(=NH)-
NI, -NRU-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".-



R7 RB S S or a physiologically acceptable salt thereof,

and R2 are both phenyl; R3 and R4 are both nethyl; R7 and R8 are both -
WO 03/ 006wBm3mw@hsdJS02/ 21717 54 b) RL and R2 are both phemgirjusk32amd R4 are

bot h et hyl;

R7 and R8 are both - H ¢ Rl and R2 are both 4-cyanophenyl;
and R4 are both nethyl; R7 is methyl; R8is -H 5 d) RL and R2 are both

4- met hoxyphenyl ;

and R8 are both

are both met hyl ;
2, 5- dlnethoxyphenyl
j) Rl and R2 are bot

R3 and R4 are both nethyl;

bot nethyl

cyanopheny ar e

and
are both -H %k) RL asr‘fHStWe%‘i‘ Eylt%(t“ﬁ’ I?FHFYIU%‘B %%nzylF?goﬁﬁtﬂf ‘ﬁﬁX]%f 1Brmt‘}ot h
R7 and R8 amremitiatdtoupthr, ARR , iRtenaomthe car dschidtrh 2 4utstintedpheny| ;

nmet hyl ;

and R4 are both net
2- di met hoxyphenyl ;

are both -H 0)3R
nmet hyl ;

R7

10

15

20

25

30

36.

subs tddShon FRInNL hetBiBcych cgkiup”) Rl and R2 are both

wherein 25 a) R1

H
R3

R7 and R8 are both -H e) Rl
and R2 are both phenyl; R3 and R4 are both nethyl; R7 is nmethyl; R8 is -
f) Rl and R2 are bothg
-H, 10 g) Rl and R2 re b 4- cyanophenyl

e Uy b e he e e TR ah o
R7 aranﬁlc%tearogcltmcgrbup- binzyl)grdib, subetitiRad hﬂgyltgyoltp, aryl group

%@gosﬁﬂl%d% 184 P%ﬁ1mm4re eddh 1ﬂ<§Penh§ntf§Ba%% %x%&p' s -H

H,

Prbemy! cRRCERY, Régar. §Hb@kh §(fd)IU‘ -SRI,RS almtg@eﬁl R8 is

R7

R3

R4 are both nethyl; "R7and R8 are both -H n) Rl
and R2 are both 3-nethoxypheny| R3 and R4 are both nethyl; R7 and 25 RS
amdo&o@deepb@éﬂte&b}&hdfdmwmyrpmyfonnm and R4 are both

R3
\”/\

or a physiologically acceptable salt thereof, wherein:

sasd

Y’ is a covalent bond or -CR7Rg-;

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

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

The compound of Claim 34 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, -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*RP), -NH-C(=NH)-NH,, -NH-C(=NH)-NHR®, -NH-C(=NH)-N(R"R"), -NH-
C(=NR®)-NH,, -NH-C(=NR°)-NHR’, -NH-C(=NR®)-N(R*R"), -NR*H-C(=NH)-
NH,, -NR%-C(=NH)-NHR?, -NR%-C(=NH)-N(R’R®), -NR%-C(=NR%)-NH,, -NR*-
C(=NR®)-NHR?, -NR%-C(=NR°)-N(R’R?), -NHNH,, -NHNHR?, -NHR*R", -
SO,NH,, -SO,NHR?, -SO,NR*R®, -CH=CHR?, -CH=CR°R’, -CR*=CR’R",-
CR°=CHR?, -CR*=CR®R®, -CCR?, -SH, -SR?, -S(O)R®, -S(0),R%, alkyl group,
substituted alky! group, non-aromatic heterocyclic group, substituted non-
aromatic heterocyclic group, benzyl group, substituted benzyl group, aryl group
or substituted aryl group wherein R%-RY are each independently an alkyl group,
substituted alkyl group, benzyl, substituted benzyl, aromatic or substituted



and R8 are both -H, p) R and R2 are both 2, 3-di net hoxyphenyl; R3 and R4
are both nethyl; R7 is nethyl; R8is -H 30 q) RL and R2 are both
2,5-di fl wwoophedgd ; R3 and R4 are both nmethyl; R7 and R3prarasbwetiiz H, WO
03/ 006430 PCT/US02/ 21717 55 ry RL an$ R2 are both 2,5-difluorophenyl; R3
and R4 are both nethyl; R7 is nethyl; R8 is -H s) R and R2, are both

2, 5-di chl orophenyl; R3 and R4 are both nmethyl; R7 and R8 are both-H, 5 t)
R and R2 are both 2, 5-di met hyl phenyl; R3 and R4 are both nethyl; R7 and

R8 are both -H - u) ?rorﬁé}gzg% a&eNlR@lf{h tgkfeﬁ't&ge{ﬁ@lt Q%Mmﬂﬂhsu@gmﬁia@r R4 are
both methyl; R7 an are both phenyl; R3 and

are
R4 are-both methyl; Rﬁﬁﬂ@‘ﬁ%‘%?@“ﬁé}fﬁmoiﬁ?ﬂgm&ﬁd w) R and R2 are both
2, 5-di et hoxyphenyl R3 and R4 are both nmethyl; R7 is nethyl; R8 is -H

43. A compound spr ergbaflolit drehel hiRwin, %drk%%élfhélsalﬁé)rw' a: 3001 (4
R 4 11--, NR2 or a physiologically acceptable salt

t her eof, whefein: a) R, and R2 are both 4-cyanophenyl; R3 and R4 are both
methyl; R7 is 38t hylhe cR&pbmd—dﬂClaZxﬁ 35)wh5ﬂairamdcmpo&néisboprhsented by the

2, 5- di net hoxyphenyl fﬁm&%’ .h methyl; R7 and R8 are both -H c)
R and R2 are both ZfO@NdﬁEre xyp enyl ; R3 atapl R4 areg,both nethyl; R7 is
methyl; R8 is -H d) Rl and are b

h ropheny]l R3 and R4 are both
methyl; R7 and R8 R N /‘[R R
2
1\H/ \ \”/ :
|
S Rs S
10 : wherein Y™ 1s a covalent bond or -CHj.

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

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

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

alkyl group.
20
42. A compound represented by the following structural formula:
TS 0 0 T4
R N N Ro
N N ;
H H
R
s R ° s
or a physiologically acceptable salt thereof, wherein
25

a) R; and R, are both phenyl; R; and R4 are both methyl; R7 and R are both -
H;



25 are both -H, and e) R and R2 are both 2, 3-di net hoxyphenyl; R3 and R4
are both nethyl; R7 and R8 are both -H f) Rl and R2 are both phenyl; R3
and R4 arwOlowbs4set hyl ; R7 and R8 are both - H WO 03/ 00643CTRSIZ/302/ 21717
56 44. A pharnaceutical conposition c@nprising a pharmaceutically
acceptable carrier or diluent and a conpound represented by the foll ow ng
structural formula: IR Z2Z 14 R ~NR2Z Y'NY NY SRER6 S 5 o0r a
pharmaceutically acceptable salt thereof, wherein: Y is a coval ent bond,
phenyl ene group or ab)subS{liﬁﬂR@dre@bthlmsn.}ﬁr,ShiahdReﬁiebﬂ:ﬂh@ﬂiyﬂ;&i@hdR@inaibuﬁd
hydr ocar byl group, or taken together with both >C=Z groups  to which it
is bonded, is a substltut}éd or unsubstituted aromatic group; R and R2 are
lndependently an aryd) gr QuRmn@R, dreSuidst dybhtphehyRIRAl an@ ROk bolRnakd, RAs ar e

i ndependently -H, an ali phatl C_graoup, a substituted aliphatic group, an
aryl group or a substltut‘%ﬁ ﬁf%ﬁlstﬁ’oup, 15 R5-R6 are independently -H, an
aliphatic greup, a sgbstig, %@@;%'b@dﬁallzh&ho@gﬁéiﬂl R An@R Ydre 9510 W t1H1; R and
substituted aryl group; and Z is = he pharmaceuti cal

conposi tion of O ai m 44 W&k ¥is a coval ent bond, 20 phenyl ene group
or a substituted or gynsubst I t n r or,
Y, taken together V\Aé[;h b(l}flhajng%E%gé)?%&ﬁé@?o&%?&%ﬂﬁ?gﬁ%@ﬁ Ig%émleg&pwls
substituted or unsubstitdfied aromatic group; 46. The pharnaceuti cal
conposition of O ainy45 ; 1t i t g oups
to which it is bondem% I\?ga%g&gr}ib?ut%%@d ﬂ%ﬁé%?ﬁ%ﬁ?&@ﬁéﬁéu@%z‘s it
47. The pharlﬁaceutlcg)l c Gpos Ry are froihf4- @hmph%%ed&ﬂebh@m%hm&mdﬂs
represented by the foll ovgrggotg'gﬁ,uctural f ormul a:

h) R; and R; are both 2,5-dimethoxyphenyl; R3; and R4 are both methyl; R
and Rg are both -H;
1) R; and R; are both 2,5-dimethoxyphenyl; Rz and R4 are both methyl; Ry is

15 methyl; Rg is -H;
1) R; and R; are both 3-cyanophenyl; R3; and R4 are both methyl; Ry and Rg
are both -H,
k) Rj and R; are both 3-fluorophenyl; R3 and R4 are both methyl; R7 and Rg
are both -H;
20 ) Ry and R; are both 4-chlorophenyl; R3 and R4 are both methyl; Ry is

methyl; Rgis -H;
m) R; and R, are both 2-dimethoxyphenyl; R3 and R4 are both methyl; R7 and
Rgare both -H;
n) R; and R; are both 3-methoxyphenyl; R; and R4 are both methyl; R; and
25 Rgare both -H;
0) R; and R; are both 2,3-dimethoxyphenyl; R3 and Ry are both methyl; R;
and Rgare both -H;
p) R; and R; are both 2,3- dlmethoxyphenyl R3 and Ry are both methyl; Ry is
methyl; Rg is ~H;
30 Q) R; and R; are both 2,5-difluorophenyl; R3 and R4 are both methyl; R7 and
Rgare both -H;



WD 03/ 006430 PCT/ US02/21717 57 RB WNfRA R A~- NNR2 NI NIN
S wherein Rng Ais substituted or unsubstituted and Wis -CH or
The phar msio@ani@ad conposition of C aim45 wherein Y i s arpcoxsbzsat’ibond or
a b5 substituted or unsubstituted hyddocar byl group. 49. The pharnmaceuti cal
conposi tion of C aim45 wherein the conpound is represented by the

followng structural formula: 30 OR4 RLYN\/ NR2 N""kY

S R5 R6
-N-. 48.

NSI I S

56 10 wherein Y' is a covalent bond or -CR/R38- and R7Y

each

an

i ndependently - H, a al |ﬂ9Ha@Rcar9b0t§Gﬁs‘ilﬂNI?@&nlélF Rpﬁélt}?@regl?%‘hﬁet%ﬁlp Regp is -

and R8 is a substituted g e qpsﬁltuted aryl group, or, R7 and RS, taken

together, are a C2-C6 substltut *od 6r unsubstituted al kyI ene grouER15 50.
7

The phar maceut i cal c)npoR,tandR2 ot behaindidiomleansl; Rs erReasapd
represented by the follo
R YNY NHH SS 2

and

W}%bstﬂ{%tural formula;: R3 OO0 Rl 14 R j "'k / N
erein’Y" is a coval ent bond or -CH2-. 51 The

phar maceuti cal conpogiti dy 208 Rehraboth205-ditvethyiphersil; Raradd Rearg bethdngiiydrRand

and/or R3 and R4 are di ff}?g

10

15

20

25

43.

u)

v)

W)

areq;[oth -H;

R, and R; are both 2,5-dimethoxyphenyl; R3 and Ry are both methyl; R7
and Rg are both -H;

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

R, and R, are both 2,5-dimethoxyphenyl; R; and R4 are both methyl; Ry is
methyl; Rgis -H.

A compound represented by the following structural formula:

Rs 0 0 Ry

\u/ ~, W T :
. H H
. R7 RB

or a physiologically acceptable salt thereof, wherein:

2)

b) -

c)

d

R, and R, are both 4-cyanophenyl; R3 and Ry are both methyl; Ry is

methyl; Rg is -H;

R, and R, are both 2,5-dimethoxyphenyl; R3 and R4 are both methyl; Ry

and Rg are both -H;

R; and R, are both 2,5-dimethoxyphenyl; R; and R4 are both methyl; Ry is

methyl; Rg is -H;

R; and R; are both 3—ﬂuoropheﬁyl; R3 and Ry are both methyl; R;7 and Rg

are both -H; and

R; and R; are both 2,3-dimethoxyphenyl; R3 and R4 are both methyl; Ry

and Rg are both -H.

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



WD 03/ 006430 PCT/ US02/21717 58 52. The pharnaceutical conposition of Caim
50 wherein RlL and R2 are the same and R3 and R4 are the sane. 5 53. The
phar macewpD®aloa@smposi ti on of C aim52 wherein R3 and R4 &cCa/usor/tn7a7 | ower

al kyl group or a substituted | ower al3yl group. 54. The pharnaceuti cal
conposition of Claimb53 wherein R3 and R4 are both nethyl or ethyl. 10 55.
The pharnmaceutical conposition of Caimb54 wherein R and R2 are both an
aryl or substituted aryl group. 56. The pharnaceutical conposition of
Claim 54 wherein RL and R2 are both a 15 phenyl group or a substituted

phenyl group. 57, o f}f &Qﬁﬁé@ﬁ&ﬁ&drﬁ@muﬁg%ﬁ%&%@bh‘ﬁﬁna@eﬂicﬁ?@&c%@éa&@ and

R2 are both a roup substitute ne Of nore groyps ected
from-QH -Br, PCI or luemgn d a qorepoun e@@ﬁ&e b@@ﬁafﬁo m%@é%% - SCBH,
-NH2, -NHRa, -N( RaRb) 20 - - CON( RaRb) ,
-NHCORa, -NRCORa, - NHCONHZ, Rc CONH2, - NRCONRaH,
- NRCON(RaR), -C(=NH) 2 BNRc) - NH2
-C(=NR) - NHRa, -C(=NRc)- N ) C(=NHrvy , - C(=N NHRa,;
-NH C(=NH) - N(RaR), -NH C(=NR) - NH2, {- NH- C(=W - NHRa, |- NH 25 =NRc) - N( RaRb) ,
- NRdH- C(=NH) - NH, , - NRd- C( =NH) - NH - NRd- C( =NH) - RaRb) , ¢ NW C(=NR) - NH2,
- NRd- C(=NRc) - NHRa, - NRd- C( §NRC) -N(RaRb), - NHNH2, “NHNHRa, - NHRaRb,
- SO2NH2,. - S2NHRa, - SO2NRaRb, -CH=CHRa, - CH=CRaRb, -CR=CRal O, - CR=CHRa,
-CR=CRaRb, -CCRa, -SH, -SRa, -S(ORa, -S(O 2Ra, alkyl group, substituted
al kyl group, non-aromatic heterocyclic group, 30 substituted non-aromatic
het erocyclic group, benzyl group, substituted benzyl group, aryl group or
substituted aryl grapphiretaeduticiRy-aBetptabk sh]mdemef;dsémteiry an alkyl group,
substituted al kyl group, ‘P‘Wcmlﬁqﬁa@t bllielﬂg% &'wsuﬁsruﬁ{f@éércungfbsntuted

u en t

substituted aromatic group tg ah @%orma
substitutedl®r unsutﬁ@?]gbmhéﬁleﬁm%a%gr%p Retle ‘%ﬂgP erd’i“g{}’p? 35768 he
phar maceuti cal conpagiwhichrit 9bokded)ism Sibstier et mskBstianell Rdmatioegriagt h a phenyl

group or a substituted pfﬂeqxé R9£r9 lflr%ependenﬂy 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;

15 Rs-Rg are independently -H, an aliphatic group, a substituted aliphatic
group, an aryl group or a substituted aryl group; and
Z1is =0 or =S.

45.  The pharmaceutical composition of Claim 44 wherein Y is a covalent bond,
20 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;

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

group.

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



WD 03/ 006430 PCT/ US02/21717 59 59. The pharnaceutical conposition of Caim
58 wherein Rl and R2 are both a phenyl or substituted phenyl group. 5 60.
The phar msio@awi@ad conposition of C aimb52 wherein RL andPRI/tsnE200t h a
substituted phenyl group. 61. The pha¥naceuti cal conposition of C aim49
wherein the conpound is represented by the follow ng structural fornula:
RROpR4M I R /INYRZNY N HH 10 S g wherein Y' is a coval ent bond
or -CR7R8-. 62. The pharmaceutical conposition of Caim6l wherein R? and
R8 are different. 15 63. The pha maceutl cal/‘oeqpom tion_of Cl aim6l where

Rl and R2 are the sane; R3 and aretWté same; Nand R7 ‘nd R8 are the
sane. 64. The pharnaceuti cal corrp sition i}ﬂ%&il Wne ein R and R2 are
p

both aryl or 20 substitut up Ne_bothRza | ower
al kyl group or a substituted owegka‘h 65."NThe phaf maceut i cal
conposition of Claim61l wherejln R1 an are bot h enyI r substituted
phenyl and R3 and R4 are nethwl, et hy phenyl or t enyI 25 66. The
phar maceut i cal corrp05| tion of O ajim erein RY and R8 are hot h net hyl

or wherein R7 and R8¥ %T@RM&%@&Wtedaqfémﬁ’rbétﬂweéﬁ%d WisgatlytelNe. 67. The

phar maceuti cal conposition of Claim65 wherein R7 is -Hand R8 is |ower 30

al kyl, thienyl, sphe FRRALE | ﬁ;g@ | f
Cl ai m 65 wherein 42? nﬂedj%@pa%%%{])l ﬁ:go%ty?l Su st Eétugg s oﬁfeﬁdgggﬁgr e
groups sel ecfed fr onaub@mted grunsut@tltutedlhydrmrby @RUE, - O WO 03/ 006430

PCT/ US02/ 21717 60 CORa, -CORa, -CN, -NO2, -COOH, -SG3H, -NH2, -NHRa,
-N(RaRb) ., - COORge - e pharmaceutical composition of Claim 45 wherein the compound is

represented by the following structural formula:
Rs 0 .0 R4

10
| wherein Y’ is a covalent bond or -CR;7Rs- and R; and Ry are each independently -

H, an aliphatic or substituted aliphatic group, or Ry 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 0 0 T4
DYy
1\”/\N o N/\“/2
H H -
S 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 Rz and R, are different.



CHO, -CONH2, -CONHRa, -CON(RaRb), -NHCORa, -NRCORa, -NHCONH2, - NHCONRaH,
- NHCON( RaRb) , - NRcCONH2, - NRCONw H, - NRCON( RaRb), - C(=NH)- NH2,

- C(=NH) - NMBa3/006360=NH) - N( RaRb) , - C(=NR) - NH2, - C(=NR) 5 NHRZCT/US02/21717
-C(=NRc) - N(RaR), -NH C(=NH)-NH2, -NH3B(=NH)-NHRa, -NH C(=NH)-N(RaR),

-NH C(=NRc) - NH2, - NH C(=NRe)-NHRa, -NH C(=NR)- N(RaRb), -NRdH C(=NH)-NH2,
-NRd- C(=NH) - NHRa, - NRd- C(=NH)-N(RaR), - NRd-C(=NRc)-NH2, -NRd- C(=NR)- NHRa,
-NRd- C(=NRC) - N(RaR), -NHNH2, - NHNHRa, - NHRaRb, - SO2NH2, - SO2NHRa,

- S2NRaRb, -CH=CHRa, 10 CH=CRaRb, - CR =CRaRb, - CR=CHRa, - CRC=CRaRb, - CCRa,

-SH, -SW -S(ORa, S(0O2Ra, al kyl grqups,. substituted_alk roup,

non- aromatic het#er oci H)hémﬁj‘?ﬁﬁlﬁ?l COE?EB%"E(?I‘( ‘lft@%}mré?n"y]%ﬂ%ﬂﬁﬂ P@#@?%&S E%q gnd
group, benzyl group,RsudRybtedbedmisenzyl group, aryl group or substituted
aryl group wherein Ra-Rd are each independently an al kyl group,
substituted al kyl group, benzyl, substituted benzyl, .aromatic or. 1?
substituted arofti clifmgpacgticaigraresition of kdym; olern R SRR BIFKEL
substituted or unsubskyl gttupdr nas@nedidvet aligt @owgeycl i c group. 69. A
pharmaceutical conposition conprising a pharmaceutically acceptable carrier
or diluent and a conpound represented by the following structural fornula:
300R | 4R / Temphampcgyticaligomposigonepf & laigy S3Whersid Ry prsyReasg pafh methyl
acceptabl e salt ther&ethylwherein: Y is a covalent bond or -CR7RB-; Rl and
R2 are bothlﬁ substituted or unsubstituted aryl group; 25 R3 and R4 are
both -H, nethyl or ethyl; and R7 is -H and R8 is -H qor_nethyl. 70. The

phar maceuti cal &dnpoBietnhamagsutioplgompevtiopd Cdam FRivheran Roang ke 356 bofh pra |

substituted w th oneorQubsitns @yleupsp. sel ected from-CH, -Br, -d, -1, -F,

-ORa, -0- 30 CORa, -CORa, -CN, -NO2, -COOH, -SO03H, -NH2, -NHRa, - N(RaRb),
-COORa, CHO -CONH2, - CONHRa, - CON(RaRb), -NHCORa, -NRCORa, - NHCONHZ2, -

NHCONRaH, - NHCOM: Ra Ryhe phagaceujicpl comparteagres i3 1aimnge RRRynd Ko arg bl NH2,

- C(=NH) - NHRas - O( =NHjreiyl iBeddp)or a sublseitiRii phl grot. =NRc)

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, -Cl, -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(RR®), -C(=NR")-
NH,, -C(=NRE)-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*R®), -NR*H-C(=NH)-NH,, -NR*-C(=NH)-NHR? -NR*-C(=NH)-
N(R®RY), -NR-C(=NR%)-NH,, -NR*-C(=NR®)-NHR?, -NR*-C(=NR°)-N(R°R"), -
NHNH,, -NHNHR?, -NHR’R®, -SO,NH,, -SO,NHR?, -SO,NR'R", -CH=CHR?, -
CH=CR’R®, -CR°=CR*R",-CR°=CHR?, -CR°=CR’R’, -CCR?, -SH, -SR?, -S(O)R?,
-S(0),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*RY are independently an
alkyl group, substituted alkyl group, benzyl, substituted benzyl, aromatic or
substituted aromatic group, or,-NR’J‘Rd , taken together, can also form a
substituted or unsubstituted non-aromatic heterocyclic group.
35
58.  The pharmaceutical composition of Claim 52 wherein R; and R4 are both a phenyl

group or a substituted phenyl group.



WO 03/ 006430 PCT/ US02/21717 61 NHRa, -C(=NR)-N(RaRb), -NH C(=NH)-NH2,
-NH C(=NH) - NHRa, -NH C(=NH)-N(RaR), -NH C(=NR)-NH2, -NH C(=NRc)- NHRa,

- NH- C( =NRyoO 0Blip6&aBRb) , - NRdH C(=NH) - NH2, - NRd- C( =NH) - NHRa, PCT/US02/21717
-NRd- C(=NH) - N(RaR), - NR - C(=NRc) - NH29 - NRd- C(=NRc) - NHRa,

-NRd- C( =NR) - N(RaRb), -NHNH2, 5 NHNHRa, - NHRaRb, - SC2NH2, - SO2NHRa,

- S02NRaRb, -CH=CHRa, - CH=CRaRb, -CR=CRaRb, - CRc=CHRa, - CR=CRaRb, - CCRa,
-SH, -SRa, -S(ORa, -S(O 2Ra, alkyl groups, substituted al kyl group,
non-aromati ¢ heterocyclic group, substituted non-aronmatic het er ocycl iC

group, benzyl group, substituted benzyl. group,_aryl .grou r tituted
aryl group.wheréfn Rglﬁalaa?aée@%hCWBéB@hﬂéﬁ?WSglﬁ%{eéﬂg%11 r%@‘iﬁ #6 %i
substituted al kyl grghepyl deuimyitutedphbast ptoup.ed benzyl, aromatic or
substituted aromatic group, or,-NRaRd , taken together, can al so forma
substituted or unsubstituted non-aronmgtic ter clic gro
phar maceut i cal €&nposha REHNaSEURSRLS PGt @ %S‘X hieinRe 2 #’Ezatfrr °ﬂ§§rre 15
72. The phar maceut i caibstitotepebdnyl grouppf C aim 71 wherein the compound is
represented by the followng structural formula: RB QOR4 R Y NNR2
JI"" NY'" NS 1 K5 RS S 20 wherein Y" oval ent bond or -CH2-. 73. The
phar maceut i cal ébrrpogli‘@d?h@ﬂnft‘??m@]a‘ioﬁﬁp‘?%‘“%‘éf?@? %SW £ CQPROHER a | ower
al kyl group or a phelrewes@ltdalu@the?ﬁ»ll&v(&mg’fmuphl&bmﬂaeut| cal conposition of
Caim73 wherein RS and R6 arRs both ay nethylogroup. 5. The pharnmaceuti cal
conposition of Claim?72 V\/nere n R1 R2 ar €| both ph nyl or substituted
phenyl; R3 and R4 arg, both a owergzjjgg g;gjL\land and Rg are’ 30 both
a | ower al kyl group. 7o, tic npo Ising .a
pharmaceutical Iy acceptable carrr r or dfluent d a co ound represent ed
by the foI | ow ng structur | forrmula: WO 03/006430 PCT/ US 2/21717 62

. g . , ‘

10

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

62.  The pharmaceutical composition of Claim 61 wherein R7 and Ry are different.

15 :
63. The pharmaceutical composition of Claim 61 where R; and R; are the same; R
and R, are the same; and Ry 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 R; 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 R; and R4 are methyl, ethyl, phenyl, or thienyl.
25
66.  The pharmaceutical composition of Claim 65 wherein R; and Rg are both methyl
or wherein R7 and Rg, taken together, are propylene or butylene.
67.  The pharmaceutical composition of Claim 65 wherein Ry is -H and Ry is lower
30 alkyl, thienyl, pheny! 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-



RBOOI4R /NyRR NN YHHR7 RBSS or physiologically acceptable

salt thereof, wherein: a) R and R2 are both phenyl; R3 and R4 are both

phenyl ; RVOan@od80 are both - 5 H b) R and R2 are both prempusp2/R31and R4

are both nmethyl; R7 and R8 are both -60H; c) RI and R2 are both phenyl; R3

and R4 are both ethyl; R7 and R8 are both - H 10d) . R and R2 are both

4- cyanophenyl; R3 and R4 are both nethyl; R7 is nethyl; RBis -H e) R

and R2 are both 4-net hoxyphenyl; R3 and R4 are both nethyl; R7 and . R8 are

bom [Hﬁa f) Rl igdHF@oﬁf ECORt 3cﬂhwwlqcﬁﬂas@3zﬁ4m,emmah -Cd@lus

met hy s - e

ethyl; R7 is methyl; C%’ %JSDI%IEF &ﬁyﬁ%ﬁ gﬁmb)ar}gﬁggﬁ gﬂ 9%1 ,2’R3 and

R4 are both methyl: RACANR RS-NHEGNGSRD, N CONHR -NRTGORR Ty ERE%@N(R °

2, 5- di met hoxyphenyl ; WHB%E )lmhtﬁ @LNM NER 2@(=amﬂ> fﬁﬁz,ac&mv h - H;
N E{% SRR

j) R and R2 are both ?ﬁg)ogﬁ%é:((:@%@gﬁ R7 is

nmet hyl ; R8 is -H k)NﬁF= re bot h
met hyl ; R7 and R8 a@(e=NIﬁtN(RaHEP) MIG:Q—NR)HH@L F&I@F@RngHRi NHU@GC@%knyI R3
and R4 are both met

4- chor ophenyl; R3 an a% iﬁ‘ ?%;q%dy RI
and R2 are bot h 2- dl%t %)Ny%h&%{} N@I&a )é\iﬂg e‘\‘%@@{?ﬁ%}ﬁ& Z"30 R8
are both -H; NHNHR?, -NHR®R, -SO,NH,, -SO,NHR?, -SO,NRR®, —CH—CHRa
10 CH=CR®R®, -CR*=CR*R?,-CR°=CHR?, -CR*=CR’R", -CCR?, -SH, -SR? -S(O)R?,
-S(0),R?, alkyl groups, substituted alkyl group, non-aromatic heterocyclic group,
substituted non-aromatic heterocyclic group, benzyl group, substituted benzyl
group, aryl group or substituted aryl group wherein R®RY are each independently
an alkyl group, substituted alkyl group, benzyl, substituted benzyl, aromatic or.
15 substituted aromatic group, or,-NRaRd , taken together, 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:
R3

N '
) \B/ /“\/U\/\H/

or a physiologically acceptable salt thereof, wherein:

Y is a covalent bond or -CR7Rs-;

R, and R; are both a substituted or unsubstituted aryl group;
25 Rj and Ry are both -H, methyl or ethyl; and

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

70.  The pharmaceutical composition of Claim 69 wherein R; and Ry are both phenyl
substituted with one or more groups selected from -OH, -Br, -Cl, -1, -F, -OR?, -O-
30 COR?, -COR?, -CN, -NO,, -COOH, -SOsH, -NH,, -NHR?, NR*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")-



0) Rt and R2 are both 3-nethoxyphenyl; R3 and R4 are both nethyl; R7 and

R8 are both -H, WD 03/006430 PCT/US02/21717 63 p) RL and R2 are both

2, 3-di retWwoxgpb@syl ; R3 and R4 are both nethyl; R7 and REcCarwsobot7h7 - H;, q)
R1 and R2 are both 2, 3-di net hoxyphenydl; R3 and R4 are both nmethyl; R7 is
methyl; R8 is -H 5r) R and R2 are both 2,5-difluorophenyl; R3 and R4 are
both nethyl; R7 and R8 are both -H, s) Rl and R2 are both

2,5-di fl uorophenyl; R3 and R4 are both rrethyl R7 is nmethyl; Rgis -H t)

% and lI;~22 ﬁre bot? ZNﬁRell rl%ﬁmb R&Br - sho JNHOENHR*,;NB7 and 10
are both -H, u are
both methyl; R7 e boXide &‘%M&% di\ﬁﬁ? R,

2, 5-di met hoxypheny! : N@Rdndmﬂﬁ-%éﬁﬁd‘ﬁh AR HGENERANHR QCENBDRNRARDH 15

W R and R are bOtI@R‘DU@*N’R NS, -ARd- NR Q\Iﬂm’i LI\IKEC{B}\IR)R?R@M -NR8NHL,e both
methy L RT T8 et hyl R SRR, 8 ﬁ%ﬁﬁhﬁéﬁﬁb Ot on
conprising a phar nac@df@%éll*ﬁ%f%@ta@li€€éﬁh{‘& =CRR"HOCRENSHarbR " aStdMpound
represented by the fgidygm Qﬂylsérédf;@tédﬁﬁﬂtut&pz{m?ﬂgﬁ)upl&nQchnzitﬂ: hetdrdchef8%rodp, Y

R A A T e
methyl; R3 is -H, b)giip, arytligiR2p erswbiitted @yl@mmhm@uﬁpﬁewleac}ﬂad@mﬂeﬂﬂy are
bot h net hyl ;;oR7 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 Rg are the same.
15
72.  The pharmaceutical composition of Claim 71 wherein the compound is
represented by the following structural formula:
| I
Y
s
S R5 R5 S
20 - wherein Y” is a covalent bond or -CHp-.

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

alkyl group or a phenyl group.

25 74.  The pharmaceutical composition of Claim 73 wherein Rs and R are both a

methyl group.

75.  The pharmaceutical composition of Claim 72 wherein R; and R; are both phenyl
or substituted phenyl; R3 and R, are both a lower alkyl group; and Rs and R 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:



and R8 are both -H, c) RlL and R2 are both 2, 5-di net hoxyphenyl; R3 and R4
are both nethyl; R7 is 30 nethyl; R8is -H d) RL and R2 are both
3-fl uor opwerglope4BB and R4 are both nmethyl; R7 and R8 ar e Pootusoz/24710
03/006430 PCT/ US02/ 21717 64 e) R1 an@ R2 are both 2, 3-di net hoxyphenyl; R3
and R4 are both nmethyl; R7 and R8 are both -H, f) R and R2 are both
phenyl; R3 and R4 are both nmethyl; R7 and R8 are both - H and 5 g) R and
R2 are both phenyl; R3 and R4 are both phenyl; R7 and R8 are both - H 78.
A nethod of treating a subj ede with aancer, id met conpri sing

t

admnistering to the subject|an eff unt of faxol or a taxol

anal og and an effectrye 10 amount of d reprasented iy the
follow ng structural fo a: IS5 R§ S or a
pharmaceutically acceptalll e-salt Hhereof/ ereird 15 Y Iis a coval ent bond,
phenyl ene group or a subdtituted or unBubst Rtuted hydr ogar byl group, or,
Y, taken together with both >C=Z groups to which it is onded, is a
substituted or unsubstituted aromatic group; R and R2 are independently an

aryl group or a subs(;rg,wstlag%lgﬂwac% gg,salﬁgle@ggvjﬁgreﬁye |ndependently -H, an

ZUbE T Ut od aryi orcllp: HoRE Yt tbhabpBAdGAn o SR P phar e g, o

substituted &liphatic ngxup, an aryl group or a substituted aryl group;

and Z is =0 or =S. 79. R-EHQR%”B%QQQ Ygl%'a% a%%%ﬁh %sﬂa}&%\é@ogr oup

bond, phenyl ene group or st tute unsubsti t ut rocar
or, Y, taken together w tth both >C=z groups to which it is bonded, is a
substi tuted or unsubgtit W edd & aedbihphegl; Riypnd R4 are both ethyl; R; and Rg are both -

H;
- 10 d) - R, and R;are both 4-cyanophenyl; R3 and Ry are both methyl; Ry is
methyl; Rgis -H;
e) R; and R; are both 4-methoxyphenyl; R3 and R4 are both methyl; Ry and
Rgare both -H;
9 R, and R; are both phenyl; R3 and R, are both methyl; R;is methyl;R; is -
15 H;
g) R, and R; are both phenyl; R3 and R4 are both ethyl; Ry is methyl; Rgis -H;
h) R; and R; are both 4-cyanophenyl; R; and R4 are both methyl; R;7 and Rg
are both -H;
i) R; and R; are both 2,5-dimethoxyphenyl; R3 and R4 are both methyl; R
20 and Rg are both -H;
i) R; and R; are both 2,5-dimethoxyphenyl; R and R4 are both methyl; R; is
methyl; Ry is -H;
k) R; and R; are both 3-cyanophenyl; R3 and Ry are both methyl; Ry and Ry
are both -H;
25 D R, and R; are both 3-fluorophenyl; R; and Ry are both methyl; Ry and Rg
are both -H;
m) R, and R; are both 4-chlorophenyl; R; and Ry are both methyl; Ry is
methyl; Rgis -H;
n) R; and R; are both 2-dimethoxyphenyl; R3 and R, are both methyl; Ry and
30 Rgare both -H;
0) R; and R; are both 3-methoxyphenyl; R3 and R4 are both methyl; R7 and
Rgare both -H;




30 80. The nethod of Caim79 wherein Y, taken together with both >C=Z
groups to which it is bonded, is a substituted or unsubstituted aromatic
group. WWO03B00848B0 PCT/ US02/ 21717 65 81. The net hod of @caiuso8%i7wher ei n
the conpound is represented by the fol3l owng structural fornmula: R3 WN R4
RI Al R 1\NNN ; i S56 S5 wierein Rng Ais substituted or
unsubstituted and Wis -CH or -N-. 82. The nethod of Claim79 wherein Y is
a coval ent -bond or a substituted or unsubstituted straight chained

hydrearbyl group. 10,83. HhegqdmEhRad0s 3-GnditbxSheWNER Sird 1R voaMROMMACR] S
represented by the follow Stb:q ctural forntla: RRROOR R M /NR N
Y )t"'"* NI | S R5R6 Sal\%ﬂ,éla@i i s a coval ent bond or -CR7R8- and R7
and R8 are each i ndependehidny R, ate bot?, aHingsiizxighenyl; BuddtBatarettoth méthyhRt isc
group, or R7 is -H and R8plfyiarsbstituted or 15 unsubstituted aryl group,

o kyl ene gr ogp. 84, Ahe ribtamRe e oeh i BoRRERE RO eLR s bt BAD b Pl
represented by a structurldarebah fHil a sel ected from WO 03/006430
PCT/US02/ 21717 66 R51)2 Rllé'l anﬁqé arte B 2,5-difluorophenyl; R; and R4 are both methyl; Ry is
methyl; Rgis -H;
t) R; and R; are both 2,5-dichlorophenyl; R3 and R4 are both methyl; R7 and
10 Rg are both -H;
u) R; and R; are both 2,5-dimethylphenyl; R; and R4 are both methyl; R7 and
Rgare both -H;
V) R, and R; are both 2,5-dimethoxyphenyl; R3 and Ry are both methyl; Ry
: and Rg are both -H; . . . .
15 W) R; and R; are both phenyl; R3 and R4 are both methyl; Ry and Rg are both -
H; and ‘ ’ '
X) R, and R; are both 2,5-dimethoxyphenyl; R3 and R, are both methyl; R is
methyl; Rgis -H.

20 77. A pharmaceutical composition comprising a pharmaceutically acceptable carrier

or diluent and a compound represented by the following structural formula:
Rs3 0 0 R4

or a physiologically acceptable salt thereof, wherein:
25 a) Ry 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; R3 and R4 are both methyl; Ry
and Rg are both -H;
c) R, and R; are both 2,5-dimethoxyphenyl; R; and R4 are both methyl; Ry is
30 methyl; Rg is -H;
d) R; and R; are both 3-fluorophenyl; R; and R4 are both methyl; R; and Ry
are both -H;



OR1I1 ORIO H= OO ORCR17 15 OR21 R18 >-RI6 Oor Rl12 OR14 R13 OR11 O
R1I0 HNJ"" OORl7 5R15 OR21 Rls >-RI6 O 5 wherein: Riois a |lower alkyl
group, a wWolswddsed ed | ower al kyl group, a phenyl group, &C3uissr2tiut ed
phenyl group, -SR19, -NHR19 or -OR19;6410 R11 is a | ower al kyl group, a
substituted | ower al kyl group, an aryl group or a substituted aryl group;
R12 is -H -OH |ower alkyl, substituted | ower alkyl, |ower alkoxy,
substituted | ower al koxy, -OC(O) (1 ower al kyl), -OC(O) (substituted | ower
al kyl), -OCH2-O (I oaer eihlaylﬂ R2 arsbﬁhzsﬁl(deﬁmyphawhyﬂ-s)andlﬁaﬁbethlrseth)ﬂg Rz CH3,
or, taken together with R aSHem-gR14 is -H -OH lower alkoxy,

-OC(O) (1 ower al kyl ut e ub tu
| over alkyl), -ocHfo Pzi% go@%l 3 aP&Mf bgﬁh%ﬁ%ﬂ e ar§ ower
al kyl) or, taken togethertwndh R20 a doubl e bond; WD 03/006430

PCT/ US02/ 21747 67 RA5 | e oo 06 _
al kyl, al kox%met hyl , B mlrﬁhgﬁg&ﬁswpﬁf’%ﬂﬁ?@ an@kg%\%?”@%&{%l RY188/ Rk 208bth

OC(O) O(substltuted Io “alkyl), - OC(O-NH(l ower al kyl) or
-OC(O - NH(substituted | ower alkyl); R16 is phenyl or substituted phenyl; 5

R17 is -H |owegg acyh meﬁ’rga%tfﬁgdﬁtn?g sﬁlﬂ%%ltﬁ%ydcer Eé?&"ﬁfeﬂﬁh Ké(ﬂ‘lpns%gtbﬂwlﬁl%ﬁ%

| ower al kyl, (I ower | ower
Y ( to the sugj ectane fectwe amount of taxol oy a taxol annﬁ)g a}{cli an effective

10 amount of a compound represented by the following structural formula:

P
R N N Ry
1\“/. \N Y~ N/\”/
Lo

S Rs

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;
R; 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.

25 79.  The method of Claim 78 wherein 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.

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



R18 -H, -CH3 or, taken together with R17 and the carbon atons to which R17
and R18 are bonded, a five or six nenbered a non-aronmatic heterocyclic
ring; RNMoOios/oes4bower al kyl group, a substituted | ower al lpgir/usopengl7 a
phenyl 10 group, a substituted phenyléigroup; R20 is -H or a hal ogen; and
R21 is -H lower alkyl, substituted |lower alkyl, |lower acyl or substi'tuted
| ower acyl. 15 85. The nethod of C aim 84 wherein: R10 is phenyl,
tert-butoxy, -S-CH2-CH(CH3)2, -S- CH(CHB)3, -S (CH2)3CH3, - O CH(CGHR) 3,

- NH CH( CH3) 3; - - G FC( 3 Gnsd ﬁ@lﬁmoéﬂ)l V@l{e?é?lff'ﬁf@%bmpoﬁlils te re%@éﬁﬂyihe followm
(CI-B)ZCI—lCI—lZ- - 2- furanyl gpy opropyl orpara tol uyl ; is -H - fé)l—l&'»

- (CH2) 2- N- nor phoISItWB ta} “is nethyl, R13 and R14, t aken toget her,
are -CH2-; Rl1l4 is -H, CHZSCHS Og, - CH2- B@)\(*Q@Z; R15g,s CH3CO-; RI16 is
phenyl ; RL7 -H, or, R17 and R18, f{aken together, jjare -O O; 25 RI18 is
-H R20is -Hor -F, and C%é)

- (O F.CHEY - (H2) 13- or .
-Q(Q - (CH2) 14- OH3; - (O - - COPFIN i
-C(O-CH2- O C(O - CH2CH( NH2) - H2, -0 -CH2-No- - CcH2 ZOCH}[ﬁ ;
-C(O-0C0O-CH2CH3. 30 86. Tile netho¢l of C aim 85 erein tijhe taxol anal og
is represented by ‘a structureS shown Ry any one of FRgures 5 25. 87. The
nmet hod of Caim79 wherein the taxol analog is the copol yrrer of N-(2 35

lis -

hydr oxypr opyl ) net hacryl am de, met hacryl oyl gl yci_ne-2-h drox | am de and
[ 2aR] 2a, 4( 3, 4(3, 6(3, @éf(rgRRgs)AFfmhsﬁf?@flqrzlasuhstz%ﬂe}iﬁad ﬁ xy- 9-[ 3-
benzam do- 2- (et hacryl oyl - gl ycyl - L- phenyl al anyl - L-1 eucyl gl ycyl oxy) -

03/ 006430 PCT/ Ugp2/ 6
phenyl propi onyl %() %%%%%%Ofl%%z? Vﬂere(:’lnYl?j? (C)(>)<Valeﬂtbo§ldf§a Lg)Sttlm eflé)ﬁet hyl -

2a, 3,4,4a,5,6,9, 10 11@811@@2@“@2 c&@a@tb)hiwrhy gromn 11-
met hanocycl odeca[3 4] benz[ 1, 2- b] oxet - 5-one.

10 83. The method of Claim 79 wherein the compound is represented by the followmg
structural formula:

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

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

84.  The method of Claim 83 wherein the taxol analog is represented by a structural

formula selected from:



5 88. The nethod of Claim79 wherein the subject is adm nistered taxol or
taxotere. 89. The nethod of C aim 83 wherein the conpound is represented
by the foWwbmsiomg3o structural fornula: ( 14 3 QO RL N\ PCh/idof2171Y N Y N
S1 1 S 56 10 wherein Y' is a covatéent bond or -CR7R8-. 90. The net hod
of O aim83 wherein the conpound is represented by the follow ng

structural fornmula: 151 (a 3 00RL/ NR2 """k NY" NHH S S wherein
Y' is a covalent bond or -CH2-. 20 91. The method of OCI ai m 90 wherein R
and R2 are different and/or R3 and R4 are diff'dPent j 92. TRve nethod of

Claim90 wherein RL and R2 are the sane and R3 sane. 25 93.
The nethod of C aim 92 wherein R3 and R4 are bot : kyl g{\@#p or a
substituted | ower al kyl group. WO 03/006430 PCF/ US : 9..9%. The
met hod of Claim 93 wherein R3 and R4 are bot4r Ix . §95. The

met hod of Claim94 wherein Ry and B2 are [c substiftuted aryl
group. 5 96. The net[jod of ai m 94 wher ei a phenyl
group or a ]
’ o o
8R21 ) ' R18

/ﬁ\ R11 0
R1o H L
ORa21

5

wherein: )

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

group, a substituted phenyl group, -SR;9, -NHR g o1 -OR|g;

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

or a substituted aryl group;

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

15 Rj3 is -H, -CHj, or, taken together with Ry4, -CHy-;

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-CHa-S-(lower alkyl) or, taken together with Ry, 2 double bond;



substituted phenyl group. 97. The nethod of Caim94 wherein Rt and R2 are
both a phenyl group substituted 10 with one or nore groups selected from
-OH, -Br,wo@B/oos4Bg -F, -ORa, -OCORa, - CORa, -CN, -NO2, PCO@®H02/213C8H,
-NH2, -NHW -N(RaRb), -COOR , -CHO, -67CONH2, - CONHRa, - CON(RaRb), - NHCORa,
-NRCORa, -NHCONH2, NHCONRaH, - NHCON(RaRb), -NRCONH2, - NRCONRaH,
-NRcCON(RaR), - C(=NH)-NH2, - NH) NHRa, -C(=NH) N(RaRb), -C(=NRc)-NH2,
-C(=NR)- 15 NHRa, -C(=NRc)-N(RaRi '), -NH C(=NH)-NH2, -NH C(=NH)- NHRa - NH
C(N;SIE)L C( N( m)R) NH-2 NH C( =NRc)R, NH2, 1oMﬂ-aE§(l=lNR61)alﬁiﬂjF§abstmNhﬂ 1oeNRyl, dN(dRedRbth )

- R NH,,
- NRd- C( =\R) - NHRa. @%h%“ Rﬂ%) gﬁg% %‘%\m %&RH?C(HS ﬁ?ﬁﬁ&md N %‘ﬂﬂ\l SC2NH2,
- SC2NHRa, - SO2NRaRb, OCEPHERayer afiey) opQPERINH (bRt mtRdmper abim)=CHRa,

- CR=CRaRb, -CCRa, -SH, -SRg, 1s—p‘5é1@)5iasubstrtﬁé@b@m al kyl group, substituted

al kyl group, snon-aromatic fiefepofyel &1 4cg1, Seditflicd 16 #el%%% 18&%&%?%@#%' ¢

het erocycl i c“group, benzyl broup group or
substituted aryl grd@ryevﬁ@rleﬁlqwqaamm)@p@yhqﬁ&@ryémlésﬂ}ﬂmymaﬁhyl, al kyI group,
substituted al kyl group, tmglzxylcmubwbﬁwg@cﬂerbﬂﬂﬂy&ancﬁtmeaabmpat@ﬁs%&vhmh

substituted aromati i a{xtggg 1 bonh"%a a(fiv? Iort sal‘l7ff| rentre]m‘aorg(? 21 gn-aroﬁlap ic ﬁétégcyfc%lqﬁga

substituted or unsub hons ar oMy erocyc

met hod of C ai m 94 wher ei RIRB adﬂ‘derRHCthl’eu}b@tShbsélﬁmdelﬁWT Qvubra renyl

substi t ut ed jphenyl gér@&ipas@&tlal%d Eg@lgﬁ,hbod of Claim98 wherein R1 and R2
are both a phenyl or substjtut oup. 100. The nethod of C aim 92
wherein R and R2 are bot Z&ISsﬁﬁé?g?ﬁ% d'@nenyl grou 35 101. The net hod
of O aim89 wherein the cdtpisuHdlowsr allsylrabeintedionyr alkd, Ipwet asyl qrgubstituted
structural formula: 1\4\(,)310;5@,906430 PCT/ U802/21717 70 R3 OOR4A R YN /N
R2 N "'k Y NHH

15 85.  The method of Claim 84 wherein:
Ry is phenyl, fert-butoxy, -S-CH,-CH-(CHj3),, -S-CH(CH3)s, -S-
(CH2)3CH3, -O-CH(CH3)3, -NH-CH(CH3)3, -CH=C(CH3)2 or para—chlorophenyl;
Ry; is phenyl, (CH3),CHCH,-, -2-furanyl, cyclopropyl or para-toluyl;
Ry, is -H, -OH, CH3CO- or -(CHj3),-N-morpholino;
20 Ry3 is methyl, or, R;3 and R4, taken together, are -CHy-;
R4 is -H, -CH,SCHj or -CH,-O-P(O)(OH)y;
R;5 is CH3CO-;
Ry is phenyl;
Ry7 -H, or, Ry7 and R3, taken together, are -O-CO-O-;
25 Rigis -H;
Ryp is -H or -F; and
Ry, is -H, -C(0)-CHBr-(CH,);3-CHj or -C(0O)-(CHz)14-CHj; -C(0O)-CH,-
CH(OH)-COOH, -C(0)-CH,-0-C(0)-CH,CH(NH,)-CONH,, -C(0)-CH,-O--
CH,CH,0CHj or -C(0)-0-C(0)-CH,CH;.

30
86.  The méthod of Claim 85 wherein the taxol analog is represented by a structure
shown in any one of Figures 5-25.
87.  The method of Claim 79 wherein the taxol analog is the copolymer of N-(2-
35 hydroxypropyl)methacrylamide,methacryloylglycine-2-hydroxypropylamide and

[2aR[20.,4$,4B,6B,90(2R,3S),118,12a,120,120]]-6,12b-diacetoxy-9-[ 3-
benzamido-2-(methacryloyl-glycyl-L-phenylalanyl-L-leucyl.glycyloxy)-3-



S S wherein Y is a covalent bond or -CR7Rg-. 5 102. The nethod of O aim
101 wherein R7 and R8 are different 103. The nmethod of C aim 101 where R1
and R2 arwotohmo@ane; R3 and R4 are the sane; and R7 and R8TArse2ttie7 same.
10 104.. The nethod of Claim 101 wher@in RL and R2 are both aryl or
substituted aryl - groups and R3 and R4 are both a |ower alkyl group or a
substituted | ower alkyl group 105. The nmethod of C aim 101 wherein Rl and
R2 are both phenyl or substituted 15 phenyl and R3 and R4 are nethyl,
ethyl, phenyl, or thihenypropib@@oxyltie-veridyiasty-afl 1 dilgidraxy e, 8yiliaB eetrantethyand R8
are both nmethyl or t are propyl ene or
butyl ene. 20 107. Tﬁ%gﬁﬁ%ﬂ g%lﬁqgsziiiggﬁﬁﬁ %% EH% -H and R8 is | ower
al kyl, thienyl, phery¢thangeydrdssa) ¥:W9@§12?H§ﬁﬁﬁpﬁbd of Cla|n1105 wherein R
and R2 are both phenyl substltuted with one or nore groups selected from

N, N, 0L N R T R R gt R g

- NRCORa, - NHCONH2, -NHCONRaH, - NHCON(RaRb), - NRCCONH2, - NRCCONRaH,

- NRCON( RaRb) , - & =NHihreNéthod of CllaiH3-NidRan the Gémﬁ&i)ndﬁl(ﬁpxﬁ)e,nted@ﬁ/ #iNRollovNhi,
(G=NRE) - N, - NG NH- C( =NH) - N2, - NH- C{ =NH) - NHRa,

- NH C(=NH) - N( RaR) , s %ﬁ) N2, - N O[5 Rc) - NHRa, - NH- C(=NR) - N( RaR)
-NRdH C(=NH)- NH2. - NRd- _NHRa, @ NRd- C{ SNH) - N(Ral) , - NRd- G =NR) - NH2,
-NRd C(=NR)-NHRa, - NRd C( N - N( RaR)|| - NHNH - NHN - NHRaRb, - SO2ZNH2,

- SO2NHRa, - SO2NRaRp, R & neBb 03706430
CRaRb, ¥ CCRa, 6H, - SR - S(O) Ra,

PCT/ US02/ 21717 71 CRc-

-S(O 2Ra, al kyl groups, ubsti t uft ed al kyl groupw non-ar jmati ¢ heterocyclic

group, substituted non- onatlc,$eterocycllc gr GYp, bengyl group,

substituted benzyl- group, aryl group or substituted aryl group wherein

Ra-Rd are edfh independently an al kyl group, 5 substituted al kyl group,

benzyl substitut ed begkezath Y’ & Sovmblest borid SORERS-Ut ed aromati c group,
-NRaRd , taken together, can also forma substituted or wunsubstituted

non aromatic heterocyclic grou
e method of Claim 83 wherein the compound is represented by the following

structural formula:
15

Ta 0o 0 T4
R4 N /”\ )]\ N Ra
H H
S s

wherein Y is a covalent bond or -CHj-.

20 91. The method of Claim 90 wherein R; and R, are different and/or R and R4 are
different.

92. The method of Claim 90 wherein R; and R, are the same and R; and R4 are the
same.
25
93.  The method of Claim 92 wherein R3 and R4 are both a lower alkyl group or a
substituted lower alkyl group.



109. A nethod of treating a subject with cancer, said nethod conprising
admnistering 10 to the subject an effective anpbunt of taxol or a taxol
anal og amsoan/oedsBecti ve anmount of a conpound represent edPoy/ushe270t | owi ng
structural formula: 13 O0I14 R YNAN / NRR NY NHH SS or a
physi ol ogi cal |y acceptable salt thereof, wherein: 15 Y' is a coval ent bond
or -CR7R8-; R and R2 are both a substituted or unsubstituted aryl group;
R3 and R4 are both -H, nmethyl or ethyl; and R7 is -H and R8 is -H or

met hyl . 20 110. %%he Histheho f@lm%mwlmﬁemﬁmamb%@eﬂ&l%@@Yboth phenyl
substituted with one or nore groups selected from-OH, -Br,

o O S e 5 0¥ s N R

- NHCO\IRaH, - NHOON( RERID- - NR  CONH2, - NRCONRaH, - NRCCO\I( RaR), -C(=NH)- NH2,

25 C(=NH)- NHRa, - C(=NH)-N(RaRb), -C(=NR )-NH2, - C(=NR)-NHRa, - C(=NR)-
PN O LR R N s S TRy Pé*&%&%ﬂo%ﬁmkﬁ% %NR)NHSSZ
- NRd- C( =NH) - N( RaRb) , subsiitefedphempgrou2, - NRd- C( =NRc) - NHRa,

-NRd- C(=NR) - N(RaR) , - NHNH2 - NHNHRa - NHRaRb 30 502 NH2, - SC2NHRa,

] 232 Nl_?ggg ) g|(—|: Ra, T@(r@tgé‘;o%&zluﬁa} vgl}ere { anch‘{R ar%' Pﬁ% 8@%¥8§aﬁgsnmt%

non- ar omat | dOhet er ocyith pus QmupgroBRsseleste fr@xn ﬁHn-Bra@n'ét-FcOﬁet @r@@% Fic
group, benzyl group, cORBSEN! MBI ATRIEYE00H, ONBL,, -NEHR?, SI(RWERY), WVORBLOAGA30

Fgg/egggczj/eﬁ%ryan?gﬂ (IZ gl? E@Nﬁiglﬂgﬁﬁm Ngllqgi?r ?\}ﬁ(;b(ﬁ% @?@b 2’2383@ tuted
benzyl, aromatic or EHﬁQNR Ht SFICONGRYDI @JRJGGN@, &Rc Pﬁl?t@Q@hR R'), -
t oget her can al so foENE-1euh st =t 2do! c(ungmkmbyt@@kmmag,o@@mw)
heter ocycl i G597 OUP- Qppe _O(=NR%)-N(R*RY), -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*RY), -NR*H-C(=NH)-NHz, -NR*-C(=NH)-NHR?, -NR*-C(=NH)-N(R"R"), -
NRY-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(O):R?, alky! 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 R2-RY are independently an
alkyl group, substituted alkyl group, benzyl, substituted benzyl, aromatic or
25 substituted aromatic group, or,~NR*‘Rd , taken together, can also form a
substituted or unsubstituted non-aromatic heterocyclic group.

98. The method of Claim 94 wherein R; and R4 are both a phenyl group or a

substituted phenyl group.
30
99,  The method of Claim 98 wherein R; and R, are both a phenyl or substituted
phenyl group.
100. The method of Claim 92 wherein R; and R; are both a substituted phenyl group.
35

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



111. The nethod of Claim89 wherein RS and R6 are the sane. 112. The net hod
of Claim11ll wherein the conpound is represented by the foll ow ng
structurawofosmBa: 3 O0 4 R NNR2 N" KY' NI 10 RETRS02/971Wher ei n
Y' is a covalent bond or -CH2-. 113. 7he nethod of Claim 111 wherein R5 and
R6 are both a lower alkyl group or a 15 phenyl group. 114. The net hod of
Claim 113 wherein R5 and R6 are both a nmethyl group. 115. The net hod of
Claim 112 wherein Rl and R2 are both phenyl or substituted 20 phenyl; R3
and R4 are both a | ower alkyﬁ%groupycand R5 d R6 ar@ both a | ower alkyl
group. 116. A nethod of‘treatbng a supj ect wifth cancefr, said nethod
conprising adm ni steRjug taoNbhe subpect an ectiv nmountRof taxol or a
taxol anal og and an eff fve 2 unt ~gf~"a co nd r esented by the
follow ng structural forqula: R3O0 OR4 R N\ HNR2 N HH R7 RS S S
or physiol ogically acceptlabl e salt thereof, wherein: WO @3/006430

PCT/ US02/ 21717 73 a) RL%ind R2 are both phenyl; R3 and R4 are both phenyl;
R7 and R8 are both - H b) Rl and R2 are both phenyl; R3 and R4 are both
met hyl ; R7 and R3 argnhh@h i is dbovRlefbold otk RZ. are both phenyl; R3 and R4
are both ethyl; R7 and R8 are both - H, d) RL and R2 are both

4- cyanophenyl; R3 and R4 are both nethyl; R7 is
5 102. The method of Claim 101 wherein R; and Ry are different

103. ~ The method of Claim 101 where R; and R; are the same; R3 and R4 are the same;
and R; and Ry are the same.

10 104.. The method of Claim 101 wherein R; and R, are both aryl or substituted aryl
groups and R; and R4 are both a lower alkyl group or a substituted lower alkyl

group

105. The method of Claim 101 wherein R and R, are both phenyl or substituted
15 phenyl and R; and Ry are methyl, ethyl, phenyl, or thienyl.

106. The method of Claim 105 wherein R; and Rg are both methyl or wherein Ry and '
Rg, taken together, are propylene or butylene.

20 107. The method of Claim 105 wherein Ry is -H and Rgis lower alkyl, thienyl, phenyl

or benzyl.

108. The method of Claim 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, -SOsH, -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"), -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-

30 C(=NR®)-NH,, -NH-C(=NR®)-NHR?, -NH-C(=NR®)-N(R°R"), -NR*H-C(=NH)-
NH,, -NR%-C(=NH)-NHR?, -NRY-C(=NH)-N(R*R"), -NR*-C(=NR°)-NH,, -NR*-
C(=NR%)-NHR?, -NR*-C(=NR%)-N(R*R"), -NHNH,, -NHNHR?, -NHR*R®, -
SO,NH,, -SO,NHR?, -SO,NR*R?, -CH=CHR?, -CH=CR°R?, -CR°*=CR*R",-



methyl; R8 is -H e) RL and R2 are both 4-net hoxyphenyl;

R3 and R4 are both

nmethyl; R7 and 10 R8 are both -H, f) RL and R2 are both phenyl; R3 and R4
are bot h wetobghe43R7 is nethyl ;R8 is - H g) RL and R2 ar ePobotusophienyl! ;
and R4 are both ethyl; R7 is methyl; 8 is - H 15 h) Rl and R2 are bot

4- cyanophenyl ;

R3
h

R3 and R4 are both nmethyl; R7 and R8 are both -H i) Rl and

R2 are both 2,5-di net hoxyphenyl; R3 and R4 are both nethyl; R7 and R8 are
both -H, j) RL and R2 are both 2,5-di met hoxyphenyl; R3 and R4 are both

methyl; R7 is

R7 and R8 arge both -

20 MeCR$HCHIRG-CE=CRIRK)CAR?, @] -832, S(O)BotOFRE wikydphepy | ;

o oot 1o gl 209, B, el S G RSIOLD

3-fl uorophenyl ;
and R2 are both 4- ch#eghehsitrocyRic aiaup, ﬂzanZé(} ELOBR SRPSHEId enZYRFONR aryhetoNy| -

is -H n) RLand R2 orsblidd 2ymirns RRXYMARSRY bic 5o iadshefRibnay & dflgrowp] hy| ;

are both nethyl
2, 3-di met hoxyphenyl arRBlaawom Oarl‘éRalBot ﬁk%‘ph‘iﬁ or, qay alsp fgmpssubgtignteheth - H Q)

Rl and R2 are both 2uﬁmﬂuma&hQXMﬁ&ﬁﬂ%waR%ydﬂﬂgﬁﬁ are both nethyl; R7 is

methyl; R8 is -H 35 r) RL and R2 are both 2, 5-difl uorophenyl;

are both nethyl; R7

met hyl; R8 i - H;
bot h net hyl;

15

20

25

30

R7 and

110.

8“&58 %ﬁ%&ﬁ r%{le xﬁf‘ﬁﬁtﬂé}eﬁﬁnﬁ‘z&f‘ g%ﬁ? ”%’Jugsﬁe@”d R4

R3 and R4

R3

R8

and RS are both -H WD 03/006430 PCT/US02/ 21717 74 s)
R and R2 are bdbh 2Amnethgd ofdeatingersybiectrgthancersaidmetingionmpnsing admipiytering

amount of a compound represented by the following structural formula:

R1 N N R2
Y \ \ v ‘ N / \[(
H H
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;
R3 and Ry are both -H, methyl or ethyl; and
R is -H and Rg is -H or methyl.

The method of Claim 109 wherein R; and R; are both phenyl substituted with one
or more groups selected from -OH, -Br, -Cl, -I, -F, -OR?, -O-COR?, -COR?, -CN,
-NO,, -COOH, -SO3H, -NH,, -NHR?, -N(RaRb), -COOR?, -CHO, -CONHS,, -

- CONHR’, -CON(R*R"), -NHCOR?®, -NRCOR?, -NHCONH;, -NHCONR®H, -

NHCON(RRP), -NR°CONHj, -NR°CONR?H, -NR°CON(R’R"), -C(=NH)-NH,, -
C(=NH)-NHR?, -C(=NH)-N(R’R"), -C(=NR°)-NH,, -C(=NR")-NHR?, -C(=NR°)-
N(R*R?), -NH-C(=NH)-NH,, -NH-C(=NH)-NHR?, -NH-C(=NH)-N(R*R"), -NH-
C(=NR")-NH,, -NH-C(=NR®)-NHR?, -NH-C(=NR°)-N(R?RP), -NR*H-C(=NH)-
NH,, -NRY-C(=NH)-NHR?, -NR*-C(=NH)-N(R*R"), -NR*-C(=NR®)-NH,, -NR*-
C(=NR"-NHR?, -NR%-C(=NR)-N(R°RY), -NHNH,, -NHNHR?, -NHR®R", -
SO,NH,, -SO,NHR?, -SO,NR?R?, -CH=CHR?, -CH=CR’R®, -CR*=CR’R’,-
CR*=CHR?, -CR*=CR’R®, -CCR?, -SH, -SR?, -S(O)R?, -S(O),R?, alkyl groups,
substituted alkyl group, non-aromatic heterocyclic group, substituted non-
aromatic heterocyclic group, benzyl group, substituted benzyl group, aryl group

t ) toFthe @ibskchih lfebtiRQinfbusl dT1orsiara enidg anRan affebtiRg ar e



R8 are both -H, 5 u) R and R2 are both 2,5-dinethyl phenyl; R3 and R4 are
both nethyl; R7 and R8 are both -H, v) R and R2 are both

2, 5-di retWwoxgpb@syl ; R3 and R4 are both nethyl; R7 and RECarisobot7h7 - H, w)
Rl and R2 are both phenyl; R3 and R4 &re both nmethyl; R7 and R8 are both -
10 H, and x) R and R2 are both 2,5-di net hoxyphenyl; R3 and R4 are both
methyl; R7 is nethyl; R8 is -H 117. A nethod of treating a subject with
cancer, said method co i sing adm nisterin 15 to the subject an

ef fective amount of @) tl“!i@dﬁyltﬁwwmﬂigga@rdG@thédepgt}ien@}eanaé]m@mwnof a

compound r epresent edsulaymma@amc@l Fgr B@zﬂt §d5§ﬁth'ﬂééiberfz9lr Bdhatic brdubdinbt N ' *7 -~
jx"- / NRR RLYNN

t hereof, wherein: 2078)%¢ gr%‘ﬁ’do 7 }le %‘g?’ﬁh%%keo fﬁcgtﬁ %S%glﬁi%ﬁlﬁz Z?let

both methyl; R7 is wvwmtedR@ntasomanhbquwChamum are both
2, 5-di net hoxgphenyl; R3 and R4 are both nethyl; R7_ and R8 are both -H, c)

R and R2 are both 5- di A | ;. and. R4 are both nethyl; R7 is
25 methyl; R8 i h—' H%mﬁﬂg&a%@é%r@%h%%ﬁs ?‘ﬂ?‘ A1 R3 and R4 are
both nethyl; R7 and R8 are both -H, e) R and R2 are both

2, 3- di met hoxypheny! ; T}B:?m@eﬂ&i SRE1ARE] 1D QR B ¥dmpduhd 1saf@ﬁe£§teabﬁﬂia%1hbwﬁg 30
f) R and R2 are bo'ltéll_ug % and R4 are both nmet hyl and are both
- H and g) R and 05’% phenyl RS and R4 areg)oth phenyl R7 and R8

are both - H.
\”/ \ /”\ /“\ \\”/Rz |
10 ‘ | R6< s
wherein Y is a covalent bond or -CHj-.

113.  The method of Claim 111 wherein Rs and Rg are both a lower alkyl group or a
15 phenyl group.

114.  The method of Claim113 wherein Rs and Rg are both a methyl group.

115.  The method of Claim 112 wherein R; and R; are both phenyl or substituted
20 phenyl; Rs and Ry are both a lower alkyl group; and Rs and Rg are both a lower

alkyl group.

116. A method of treating a subject with cancer, said method comprising administering
to the subject an effective amount of taxol or a taxol analog and an effective

25 amount of a compound represented by the following structural formula:
T3 0 0 T4
R N N Ry
\[( \ N \ / \”/ :
H H
R R
s ’ ° S

or physiologically acceptable salt thereof, wherein:
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R; and R; are both phenyl; R3 and R, are both phenyl; R; and Rg are both -
H; )

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

Rj and R; are both phenyl; R and R4 are both ethyl; R; and Rg are both -
H;

Rj and R; are both 4-cyanophenyl; R; and R4 are both methyl; Ry is
methyl; Rgis -H; ‘

R; and R; are both 4-methoxyphenyl; R and R4 are both methyl; R; and
Rgare both -H;

R; and R; are both phenyl; R3 and R4 are both methyl; R;is methyl;Rg is -
H; x

R; and R; are both phenyl; R3 and R4 are both ethyl; Ry is methyl; Rgis —
H; . . . A

R; and R; are both 4-cyanophenyl; R; and R4 are both methyl; R; and Rg
are both -H;

R; and R, are both 2,5-dimethoxyphenyl; R; and R, are both methyl; R;
and Rg are both -H;

R, and R; are both 2,5-dimethoxyphenyl; R; and R, are both methyl; R; is
methyl; Rg is -H;

Ri and R are both 3-cyanophenyl; R3 and R4 are both methyl; R7 and Rg
are both -H;

R; and R; are both 3-fluorophenyl; R3 and R, are both methyl; R; and Rg
are both -H;

R; and R; are both 4-chlorophenyl; R3 and R4 are both methyl; Ry is
methyl; Rgis -H;

R; and R, are both 2-dimethoxyphenyl; R; and R, are both methyl; Ry and
Rg are both -H;

R; and R; are both 3-methoxyphenyl; Ry and R4 are both methyl; Ry and
Rg are both -H;

R; and R; are both 2,3-dimethoxyphenyl; R; and Ry are both methyl; R
and Rg are both -H;

R; and R; are both 2,3-dimethoxyphenyl; R3 and R4 are both methyl; Ry is
methyl; Rg is -H;

R, and R, are both 2,5-difluorophenyl; R3 and R4 are both methyl; Ry and
Rg are both -H;
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s) R, and R; are both 2,5-difluorophenyl; R3 and R4 are both methyl; R; is
~methyl; Rgis -H;

?) R; and R; are both 2,5-dichlorophenyl; R; and R, are both methyl; Ry and
Rgare both -H;

u) R; and R; are both 2,5-dimethylphenyl; R; and R4 are both methyl; R7 and
Rgare both -H;

V) R, and R; are both 2,5-dimethoxyphenyl; R3 and Ry are both methyl; Ry
and Rg are both -H;

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

X) R and R; are both 2,5-dimethoxyphenyl; R3 and R4 are both methyl; R; is
methyl; Rgis -H.

A method of treating a subject with cancer, said method comprising administering
to the subject an effective amount of taxol or a taxol analog and an effective

amount of a compound represented by the following structural formula:
Rs o 0 R4

or a physiologically acceptable salt thereof, wherein:

a) R, and R; are both 4-cyanophenyl; R3 and R, are both methyl; Ry is
methyl; Rgis -H; ‘

b) R, and R; are both 2,5-dimethoxypheny!; R3 and R4 are both methyl; Ry
and Rgare both -H; —

c) R, and R; are both 2,5-dimethoxyphenyl; R3 and R4 are both methyl; Ry is
methyl; Rgis -H;

d) R; and R; are both 3-fluorophenyl; R; and Ry are both methyl; R; and Rg
are both -H;

e) R; and R; are both 2,3-dimethoxyphenyl; R3 and R4 are both methyl; Ry
and Rg are both -H;

f) Ry and R; are both phenyl; R; and R4 are both methyl; R; and Rg are both —
H; and

g) R; and Ry are both phenyl; R3 and Ry are both phenyl; R7 and Rg are both -
H.



