HETEROCYCLI C ASPARTYL PROTEASE | NHI Bl TORS FI ELD OF THE

I NVENTI ON This invention relates to heterocyclic
wa@s@anvypho pr ot ease i nhi bitors, pharnmaceutical PCT/US2005/021642

conposi tions conprising said conpounds, their use in

the treatnent of cardiovascul ar di seases, cognitive

and neur odegenerative di seases, and their use as

i nhibitors of the Human | mrunodefi ci ency Virus,

pl asnmepsi ns, cathepsin D and protozoal enzynes.
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di seases 1 ncl udi ng, Zheimer's I sease, connective
tefegence).di sease, muscul ar dystrophy and breast cancer.
Al zheiner's di sease (AD) is a progressive
neur odegenerati ve disease that is ultimately fatal.

QUSAAAR YPOLPUMTES BUPBENTIONSsoci ated with gradual |oss of
cognitive function related to menmory, reasonin
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(2) (see Examples 2, 10 and 15). Similar increases in solubility were observed for the
disodium and dipotassium salts of Compounds (12), (13) and (14) (see Examples 12-15).
Moreover, the bioavailability of the disodium salt of Compound (1) was 80%, whereas the
bioavailability of the neutral compound was 4.8% (see Example 16). A representative

tautomeric structure of Compounds (1) and (2) are shown below:
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cortex. The currently available AD treatnents are

palliative, and while they aneliorate the cognitive
wa@anp@oeloadrawi or al di sorders, they do not prevent PAI/E8A8E021642

progression. Therefore there is an unnet nedical need

for AD treatnments that halt di sease progression.

Pat hol ogi cal hal I marks of AD are the deposition of

extracel lul ar b-anyloid (Ab) pl aques and intracell ul ar

neuroflbrlllary t angl dig* conprmaed of abnor nmal

pbespher yl at ed protein_tau. di vi dual s wi t b2

exhi bi t{jchar a’:%grl sti cOAb dep sits, an br ai

rtant y andh?ognltlon
™S u al-cauwsativeagent of
neuronal cd[l | ossNand dysfunctldﬂ whi chl|i s associ at ed
W th cogni tjlve and behavi oral decline. Amyloid plaques
consi st pre®om nantly of Ab peptides conprised of 40 -
42 ami no acid residues,coppotty aye derived from
processing of amyloid precursor protein (APP). APP is
processed by nultiple distinct protease activities. Ab
peptides result fromthe cl eavage of APP by
b-secretase at the position cerresponding to the

fQus of Ab, and at the Cterm nus by g-seg ase
. APP |t )
g inth

beNseved a

1 has éen i dewitifie gt ase act|V|ty
responsi bl e|lf or cl eavage of APP at the paisi ti on
correspondi 8y to the Ntermnus of Ab pepS des.
Accunul at ed bi ochem cal g“% q6$ic evi dence supports
a central role of Abint i'al ogy of AD. For
exanpl e, Ab has been shown to be toxic to neurona
cells invitro and when injected into rodent brains.
Furthernore inherited fornms of early-onset AD are

RA@aonithesdhtbsiits Wevet i e(ihio gy draidetantas dﬁéalté‘ﬁﬂﬁaﬁﬁadehﬁcal
presenilins are present. These nutations enhance t

PYBRRSEIANS SOWPriRE ais (B hrdazde amide) disald apd pstheds Af)trea‘fment
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f or maDOhe Bmbbdifenpefihe gesent Thumition i dedmprundfrefBécehiet] bysthe

a _therapeutic_ap ach tqg.the treatpent of AD and
&lﬁé’ﬁngzg tral, O rgﬁ)g &glﬂnéé% PRELS e seases caused
by Ab plaque deposi tion. Hunan i mmunodefi ci ency virus
(H'V), is the causative agent of acquired inmmune
defici ency syndronme (Al DSM*ortvchas been clinically
denonstrated that conpounds such as indinavir,
ritonavir and sBgui navi zwhich a&re i nhi Bt ors of the
H'V aspartyl protease rgsult in|l owering of viral

| oad. As_such, fhe co
expect ed us . I
Tradi tional ||y, a maJor target for resSearcheris has égén
H V-1 protegse, an aspartyl protease related to renin.
In addition$ Human T-cell |eukem a virus tyﬁe I

(HTLV-1) is a human retrovirus
Yisa covalent bond or a substituted or unsubstituted straight chained hydrocarbyl

group. R;-Ry are independently -H, an aliphatic group, a substituted aliphatic group, an
aryl group or a substituted aryl group, or R; and R taken together with the carbon and
nitrogen atoms to which they are bonded, and/or R and Ry taken together with the carbon

and nitrogen atoms to which they are bonded, form a non-aromatic heterocyclic ring



that has been clinically associated with adult T-cel
| eukem a and ot her chronic diseases. Like other

WO etocovioruses, HTLV-1 requires an aspartyl proP@BE82008021642
process viral precursor proteins, which produce mature
virions. This makes the protease an attractive target
for inhibitor design. (Mwore, et al. Purification of
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Aspar Th&pRE&: %ﬁﬁo@glsg Pﬁﬁ/’f@é@ I MbiBd o?fr@atﬁig@éu‘iﬁj ect with a
conserved i n | sol at es Korean Jour nal

fmgsi. tHieoggthQQ @@npﬂm efinindsti¢idg ®1he ubjenban nﬁbctwdenount ofa

gééglﬂ ; d t 5k 5‘5 ﬁlﬁéﬁ‘a‘g@ﬁgs (123 S'SQ 19("%“? }%’ﬁ{fzgﬁ?oamlde) disalt is
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treating patients thus afflicte SUMVARY THE

SUNAEAITIr GNCoFAdm sy siered tvithrane or e plieasidscansecdmpdunds
havi n@hé H& osf{tﬁ%&g 1%' L}{dparz la%nh%r QBtl d]?srcf‘o%&? ﬁgfgfn’ in the

t aut oner, I‘ca € sa
ﬁa@hﬁ‘iﬁétﬁrd dter rﬁ@dlcanmﬁ If@i the Wﬂp&s@oﬂtmdng c&i et an in&vidual is also
(92 4 -C=0. -O(R) (R7)-, -N(RS)- or
preyideg s {he-presgn @Ve@-on N(R 5)- or -C(R6)(R7)-

I ovi i -
P (O gﬁ«gpfeg%? :Fg)%_ﬁﬁ%%lfs%?ggﬁo@)s %11 aanIE‘lgiBg o rﬁg?rﬁg% 85@,“0 hydrazide
arf(de) @isalt. T pthod-1dlydes FfeSt¢SRESpmbini ¥ a:hlﬁﬁba-l b1s(th10 hydrazide

e ?6 Syﬁg?a?%qb o 1%(' Rggseg? grm e? {alggt%f)zhydram amlgp) solution; and
cd}ﬁﬁﬁﬁg Jhy%dlﬁtlﬁpénd at(dPhanic an?tfs@v%nt itl}jer oy pr@&gft%%r@?a) disalt of the

provi when X 1S - )- an I's -
bis{(tﬁﬁaz}yd;razadaa,mlde) N( R5) - then Uis not a bond; Ri,

C onsi &Y%%%gmbpg H‘fe}g ?g i : lrl%/gélrsfglp%%%gtggfa%?{%ohﬁy&%gﬁg amide) disalt -
BYRideiHk ¥lcpk BF &omﬁlﬁfn%r&&ﬁ&hgﬁk(iﬂﬁbah drazide amide) and an organic solvent
het er ocycl oal kyl al kyl", aryl, ary Iy , heteroaryl,

$rdecégdoizem [nagthapiol, e&mppb @qt@m, Ryd meﬂ@ethsl ketorgno make a mixture;

ﬁ(%agz%%east %%c&%(l\gﬂenﬁ %% SE seleé{ﬁ%rgﬁ( Sf—QfHuB %ﬁl}l&ie potassinm

hydeBxide,No@uRBhdtharide; d}N( tiR st mefo@idededih @thoﬁﬁhe@ﬂd pBRssium
are not both selected from-NO2, -N=C(R8)2 and -N

Shoxidgty thraixigee, ahﬁyewogn@gu arolifsiondent <royn1§réméé1@% (hftt#cmﬁnd an
{)}J%gwgr ?ﬂéﬁl\gﬁ%k §c%1§ét%d"§oﬁf o’aﬁlﬁeﬁ 8%&&9&55%{ Iheptane, petroleum ether,
é’thylaceta;er; bmﬁﬂﬂeﬂiyﬁéﬂhyﬂ to p@d&gtﬂwﬁataﬂmk%ah}df thdiﬁk(ehloajyylfamde amide).
het ' ey J aI SN ci;gglaelnt% a ;nethod of preparmg %ls(t%m lgzrdramde amide) disalt,
1nc1udes the steps of combining a neutral bis(thio-hydrazide amide), an organic solvent
and a base to form a bis(thio-hydrazide amide) solution; and separating a disalt of the
bis(thio-hydrazide amide).

In various embodiments, a method of preparing a bis(thio-hydrazide amide) disalt

includes the steps of combining a neutral bis(thio-hydrazide amide), an organic solvent
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-C(OORT -C(ON(R11) (R12) 7-SR19 , -S(ON(RL 1)(R12) ,
-S(O 2N(R11) (R12) , -N(R11)(R12) , -N(R11l)C(O R8,
WO DijoR209¥S( O) R10 , -N(R11) C(O N(R12) (R13) , - NeQI/US2005/021642
1)C(O ORI and -C(=NOH)R 8; provided that when Uis -O
or -N(R5)-, then R3, R4, R6 and R7 are not hal o, -SH,
- OR9, SR19 -S(O N(Rl 1)(R12) , -S(O2N(R1L 1) (R12) ,
Hﬁﬁl H(dﬂt Eh e solution and
1%(%1) SRS A %ﬁ%g Do e
titedltyl wdrebuty ¢ther, Geraby PIMIREa}mg atdmlt calpis(tiRe-tedenzidstamide).

T)a l( glgj Vanouﬂoﬁ)o%neegﬁf me%q%)((g%)ri})aé?g)l s(tm?\]g@azﬂg aimide) disalt

IcR(de) BrbOstepsNE B mbintHdd NafhPhisfid ) hydr a%de'd}iﬂlaé) and an orgamc solvent
1) C(O OR9; and provided that when X'is -N(R 5)-

sty framcmeshinolzethanedl acgigna aad Retlsd ethybkethag . mal@\al mixture;

g 3050 5 S5 e S P N ALY Qg SN B potcsium

GadrbRide] Hdnhh aletidxale, potassiinh awliestidd, esdit@ efhokideemdeyotMsium
cycl oal kél group optionally substituted b%]BRM or a

vxinié i Ereaixgure. thereky fosming a shetian and gombipamg the selytipy and
C It 1 te bﬁ&h&ﬂ% tﬁﬁ)r&ﬁpé{;ge a (alsgﬁ of ﬁﬁgaﬁlgﬁﬁ% ﬁfg%l%é%l@?%mde)

form EldbatUSeylfd dlsblcgsfed bipsthiukydrasddeveide) dishlts lsave €kbellent water
S, -N(R19)- or. O A nd ar e i ndependent ryl qr. .
P@P‘éhhgbéwi) high aloavmgabglty 0¥ 22 Y5risey Heyeeh e eaﬁéﬁmﬁéws suitable
for iﬁ@ﬁ/e%ﬁg‘aﬁﬁ ﬁﬁbﬁﬁnﬁﬁﬁf?&fbnatlﬁ @:H&iﬁgn VYH@ RisBlob& l%s&tl’l\{blh%drazide

y a doubl e bon hat

optiona and Wi th the proviso
whéte) BRBaltRde r&6tieaiy nér-tdxoe, whsehi allows the usecdfithe disolops disalts at

e Reh R S0t A SR ALy kel ot e SRS REEY of e

b&ﬂﬁ&ﬁﬂg eiﬂtdmﬁ ﬁﬁk&%@l@d&%%ﬁtﬁ@h(ﬁﬁ%@slﬁl@ns' sting of H,
al kyl, al kenyi, al kyRyl, cycl oal kyl', cycl oal kyl al kyl,

Cc y cl ofl hk bmﬁthl,o M%@@%ﬁ@hﬁl@m dl*ﬁéQS@d (11@1373@1 el Hoyusad Kytlreat cancers,

{‘ﬂ leat hm( er oag%& éf‘lg LR o%fé) ’gllalg Lyféhs%l%sed bis(thio-

hﬁﬁﬁ’ﬂi@é %Qeﬁlﬁﬂsﬁlts ca:nN(e%%& #f 6a? DR Wik < bther drug reglmens have
(R15) S(O N(R16) (R 17) , -N(R15)C(O N(R 16% and

ENQMS e@(cm)b@;pm@meﬁfgcti@ i éﬁéw glisslopedt lé@hlprhymamde amide)

gglsglltsggro E)QF ﬁ%ﬁbrsetﬁ;] (@1?\@?\&1&%;&5%& Iﬁi&qmﬁ}{&t O%aS!V{ﬁ){ l)ther anti-cancer drugs

blﬁih@fSQ&WﬂlO@Qﬂl Ktyall@g &thxolaryl , ar yI al kyl, heteroaryl and

het eroaryl al kyl ; R1O is i ndependent 'y sel ected fromthe

group consisting of H, alkyl, alkenyl, cycloal kyl,

Rk qJ[HcEab eter ocycl oal kyl ,
%ﬁ?gféﬁ% oal {?Na(?{y ) air%% h“ér§| al kyl, heter oaryl

het er Biguyd hliskiab smm:lurelkl(f%xbmﬂ{alaﬁﬁ)(e].) R11 , R12 and R13
are | ndependentl sel e ted frggJPt he ﬁr oup consi sting

of H, FHIuS? 1s e sirecipey tawé? x&Dkyl |
het er @fg)ﬁ?és@a%(&le ea@lﬂ}%rs%é’tﬁfeo@}{ aktﬁi(@ll alﬁXﬂ bg. aryl,

aryl al Kyl', heteroaryl, heteroarylal kyl -C(O)R 8,

C( 0) E@re 26(3@16{5tm®ture S OpaRLGr cox@p@ﬂ&@ Rt@@} @M@g group pendent
5 DOV GAT R BRI 5 - Ceb ST Btof o PR B PBEp

m.stl ng of

DETAILED DESCRIPTION OF THE INVENTION
The bié(thio-hydrazide amide) disalts of the present invention are represented by

Structural Formula (I).



al kyl, al kenyl, al kynyl, cycl oal kyl, cycl oal kyl al kyl,
cycl oal kenyl, heterocycl oal kyl, heterocycl oal kyl al kyl
wa@egos/00mny| al kyl , heteroaryl, heteroarylal kyl , PEEIUS2005/021642
-CN, -OR15, -C(OR 15, -CCOOR 15, -C(ONR 15XR16)
, -SR15 , -S(ONR 15) (R16) , -S(O 2N(R15) (R16)
=NOR 15)R16, -P(O (OR 15XOR16) , -N(R15)(R16)

R S AR b B s

acblélﬁélﬁé GXV@eIN( Eutibh) (‘Rﬂa?i‘)naaeldlca]ﬂ\lq mpt@bb) OREBS ;ha‘RttB cation is suitable

are i ndependent ed fr 27+
f@bﬁ%f}l’élﬂﬁt’iﬁ‘ﬂo%@ %Subé?qzyﬁxafaﬁﬁ%ﬁﬁ ‘?e cl 0P 531 Ve Ca™,
M m é&@ﬁ erg ﬁiﬁ%#&fﬂbﬁﬂ'ﬂ' h dro en, a substituted or unsubstituted
tero cycl oal kyl al kyl, ary % het eroaryl ,
di@hetncognoyp &y b hydoyyall ez wmncatﬂgml Bestupras eyreneranRgliyl group)

GRERP VY BE T BEH R SrAL B P Ry fpgpther, form

fbSitdfedlor uﬁé}ﬁsﬁﬁédﬂdﬂﬁamm&%gymrwg @mdthSﬁlsed to an aromatic
heteroaryl al kyl; or R15 , R16 and R17 are, where

mgrbReferably, the pdsmaceutisalisaccaptpile @@@@Séﬁd Np 4% Ntldc HsOH)",

ﬁ@éﬁg&%5@%ﬁs %%?I}Su%\é (t)r ]ysﬁé? M%gee gﬁ% %l the ?ﬁ%rﬁﬁ%glﬂlcfdﬂ? Hceptable

aiivhad )t or 1aT. yINal %%ﬁ mo&fptbﬁhlé& nyl, -NO2, hal o,
het eroaryl, HQal kyoxyal kyl, -CF3, -CN, alk

-C(OR S]tglcturgj(@r@qla b@@f g:@fq;gbly —@ mg¥era@l(§ NFT(% R;and R;

RN AN oo 2 0 o)

- S( O) INrdhie err&(o@)mkﬂ(t,aY Kty BiructuiSl Eyiufus Ky 9 4 edvieden) pond,

ﬁq&% Ngt(i‘ar 2@3%(%? fé\ﬁagl(lb)s%ﬂ(@t@afﬁz or —&L%) group, preferably

Cg{ﬁ% N(ﬁl Fu)e( rd%%()nbed G for %ctﬂ%@rmula (). Rs and Rgare each
er ocyc , -O-cycloal kyl al kyl,

mObspndemtyy-d, caalahphzﬁickylsubstﬂw@d aliphatie groupl\plalkkw Fzand Reis a

Narylalk QWM%VM%L}%,MM%%M% Bkl a c2-c6

@dl\clfr%m )itAddMklede grdlg! TN Kelrhd¥diiahiky Adceptable cation is as
st e S PR e dikylens S (O 2R00,
deeskQ@Mal kyl) NHS(O 2N o kyl ) (al kyl ),

ng g: §r(e§qrg&(}2N gl k«%/%f %fg)r?%lll(ltgl ?ééxlstl)oggﬁ'})eénsét(lzl(ieoﬁ%xydrazide amide)

&@51@%&5%&%@60313%@%@@ yo formRL9 is alkyl,
cycl oal , aryl, arylalkyl or heteroarylal kyl; R20 is

al kyl , cycloalkyl aryl, halo substituted aryl,
aryIaIkyI, heteroaryl or heteroaryl al kyl; and wherein
each of the alkyl, cyclo&MkgiM® cycl oal kyl al kyl

het erocycl oal kyl , heterocycl oal kyl al kyl, aryl,

aryl al kyl heteﬁ%aryl FylalkyIFz4 alkenyl and
al kynyl groups ijn R1, 4, R5, , R7 R8, R9,
R10 , R i Rely
unsubsti t ut by 1 K0 5 R2 1 grodéBs

i ndependent | )y sel ected f e group congisting of

al kyl, al kengl, al kynyl,*cycl oal kyl, cycl 8al kyl al kyl,
cycl oal kenyl, heterocycl oal kyl, heterocycl oal kyl al kyl ,
aryl, arylal kyl, heteroaryl, '

R;-R¢ and the pharmaceutically acceptable cation are as described above for Structural

Formula (I).

In one more preferred embodiment of the present invention, the bis(thio-hydrazide

amide) disalt is represented by Structural Formula (IT) where R; and R; are each a
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het eroaryl al kyl, halo, -CN, -OR15, -C(OR 15, -C(OOR
15, -C(ONR 15)(R16) , -SR15 , -S(O N(R 15XR16) |,

WO SH6RIBHRLE) , -S(O 2N(R15) (R16) , - C(=NOR 15p@I/652005/021642
-P(O) (OR 15XOR16) , -N(R15XR16) , -al kyl-N(R 15) (R16)
, -N(R15)C(OR 16 , -CH2- N(R15)C(OR 16,
-CH2- N(R15) C(O N(R 16) (R17) , -CH2-R15 ;

%%?ﬁ Zﬂ%@%’%ﬁ‘%‘ﬁ?&% l@f@%%fgf%ﬁza&ug%@%%% OhdRLEsuted phenyl

RIS, SBA BN Redoh) o abstjtuted oNGRUBH B OINIIRh4IE) grRELﬁ Ypreferably an

algqiigrgégglfg%rq 9 N( 16)63{11;% @> e@ﬂ5 N(&?\%%}g? are aNgéscrlR&above but
é@l@oﬁR@ and Rn% ﬁ@ﬁfa%’l}n ﬁ%f'alﬁ))i;aﬁ@@ry ﬂbgﬂt‘u’ced aliphatic group.

cycloal , “cycloal kyl . “cycl oal k
het erAttymhim‘adlxﬁl anlddizar@c,@chlambwu@d onunSUbstyﬂuted aryl group; R; and

B} ot puupti el ARBSR w5 e bt RE By
ﬁgohﬁfi@&t élﬁo%tﬁfédkh‘h phati OgrouFRPLeBF8 LD R, 'aﬁdi F\Qﬁfﬁj@'dh lasubstituted or

l'ected fromthe group consistin kyl
oy itiedkiy] gyuiboRs kel ireivseioamelyi Sarkyhd Fariy 1 and Ris H or

rﬁ% %%ll tho r%%'f%{%ﬁ{é’y &??3 are eé{;%il ﬁ(l‘t% %&( é?llg)tsubsntuted phenyl

%@E%lﬁh Q) M Bacht&h) or, ethﬁ(@HZNthE)éEd&k is H@(lﬁbm Suitable
“P(O (OR 15) (OR16) . - N( RI5XRL

i@)ﬂ(ﬂﬂiﬂ)ﬁ for anN(r R g[gl}}qegqqqud by &HZHWSC} @( @}g:]@ailg group rep1esented

PR Bt ot ST AP o e iessyos o

15) S(R Q)la[s\%eg(o%()ﬁhl\lq%)% lalrge(msdff?«badmﬁ@m(pﬁesm) igRertion, the b¥Ghio-
lzyqscé gp@@ljﬁ@it ygepresqqued) %ﬁﬁo&@aﬁ%@ @(véyeﬁe ].ES auglq~I R are each
5 S it é)ﬁ%%l%}aunb%stﬁﬂ@d ﬁﬁnh% iQ %ﬁugv‘ﬁt}e%lﬂ 'C%tC§§yél8a1ky1 group

adj ac ons can ogether to form
optmwlly\lamumecnwnh afRastane akel g@up,dnonemkra@bg‘mmmpyl or

G onithy s hropyh Ko Ry Re P fiecEpi e e i S Bgeitdia 0,

%{%;e@ably @B'th2a MO8 thRl %k Ghobdfited dNGR 61@1 R; M(RR} Bde(aR described
7)., *N(R15) S(O N(R 16)(R 17)
alﬁgv@RmRs is ppeﬁflalﬁy 1y6jl—§ Rn]_ihphatw qQ(spbstltuted aliphatic

C(O) OR d NR15)C(0)0R 16, R15 and R16
E;‘Btrﬁ ﬁt% aggy aHeﬁ“%E} chai n wherein, optionally,
one, I«xwénfaﬁvél rtﬁ@bfs(tﬁﬁ) l‘%ﬂﬁ'&@&bsarﬁﬂe) diealt ﬁﬂb}ﬁ@%ﬁtd@%y Structural
-C(O- or -N(H)- nd RL6, together with the

Hommda (1) W(hq:rg K @n@ﬁz arcecagh g g@ln;galtec% Q,rrlmsgbsgltxﬂtgd 7hphatlc group; Rz

AR e LRt aR s TRl B pTRBy dSAa shinted or
g%ibgtglmeﬂlgtg% gaduley hnd R} seind Ry is yRlydr, anwyptionailkgubstituted aliphatic
yC

ﬁ éd oal ken& het e ){cl oal kgl b d
BeouRr 8 @qablléq, yp@g ?,pre bgﬂyq 3%9 ygiq@}o/k;y 8?@1 y su stitute
U@%xai %%5’(32/(&1% alﬁé)(l a(ﬁ? R% ?&%gg.re gé)thza% & scr@fe@ %ﬁfor Strslc(;tural Formula

2%)preferab(yAn A(IRerady; (aRd B3)is ~H-a0f RMSRLH 4y Re5liphakit OF (@Rtituted
gﬁ]%lﬁg;gyzc%@d)l\@rggorefzedf R?E %%@?RZ al ké) @H%??g 4%%%}%% gréup optionally

g@fﬁ@ﬁ%@? %% én% éﬁ?&g)%? %N(Ig%%) %ﬂ%gﬁ%@ % “%R&{d Rsis -H
aﬁd Re is—1¥{ B m&m@( QPR eIS préte2bly, R1 a@HR2 aﬂd(blqtlz@o@(mym(l Rr 1-

é{ @pﬁqpyﬁ& an Aﬁzxcgre)b% & alkyl gcr:g'up2 prN eRra%fﬂ)n%t%IO:\r) e%hsyl, and Rs

is —H and Rg is —H or methyl.



-S(O 2R24; and wherein each of the al kyl, cycloal kyl,
cycl oal kyl al kyl , heterocycl oal kyl

whedoennadye!l oal kyl al kyl , aryl, aryl al kyl, het er p&r/y52005/021642
het er oaryl al kyl , al kenyl and al kynyl groups in R23 are
i ndependent|ly unsubstituted or substituted by 1 to 5
R27 groups |ndependently sel ected fromthe group

I
g?nlsl g(r)\ga Ig?/%nl:(é(pke‘c ffcyegcla%% eg)()f bgﬁﬁ{oefé%ﬁ‘gﬁh@%ﬁé; dlsalts
reﬁi(e@rm BAStradtiey] FEaOIORN2 AR, 481 GphfFdRU XRAB),; Ra arsmmc both

N(s Ees_ 24XR2%Q lj&RQ 31}(1\&5 ar%?))g‘s X 2%5}13 ar% Ry Ry boﬁ( phenyl, and

2
SR A D o R .
ARIG; are DiftR AN B[ K) akNRRer2 5pihR- Qﬁl)lophe.nbd( R 2yl @;reNQth methyl Rs

3 R A O St 8 5l e 1

41)5 ﬁ(e@l@m{?zﬁld R4 Db FhefIOR; MdR, ABBGhRRSthyRRS iaH] and R is

6 ar ndependent | y sel ected fromthe grou
Y

wongl; By ﬂn@RﬂﬁreHOt}Hlbhqlb’l Reyod Ba pieydoth mpty aRskly tRJ sl Reis ethyl; Ry

h 22???2 Qi %h?lgff rog%égﬁlh gl})g,lylgf ljlgkﬁ andRYds' n-butyl; Ry and R, are

l%th( b@y&ihﬁéﬁl hen Rg&'ﬂkﬂh ardBofth ﬁ};éﬁi}&&kkw H, and R¢ is methyl; R; and
R27-cycl oal k R27- hetero%cl oal kyl

Reqre heﬁle?h@nx/le:R@ alllfiw aelbpth meghyl; ysf -H Fqgtﬁl?é,l%,qs@p;g%yl R; and R; are

b RREY b ARERERE OB BRBPN.3L S T b, e oo
mﬂﬂlcﬁlldrﬁlgleﬁ 1; azlg KMH R, afefloth ﬂfeﬂiyallksmb -H; MdR s ik aiedhyl R; and R; are

@Nﬂﬂ? &399“‘1-%(3@ N(th If%h)ﬂ Bs1s! H( @}c}\%{a}sk%ﬂ%%@%l %2 anid R; are both
SRR AT o T 5 T g B i

arSQDQhZI\IHthetB()@phBHRZR; anﬂﬂ)rﬁ Nb(hanythyl, Rs is -H, and Rg1is methyl; R,

VI éqﬁ%tyﬁalﬂe o/ pripoabens i LA B Syl B gt and Rois

| |
m%l_}%gi %ﬂN alaﬁéy]ﬁdéz 5= ﬁﬂg?ﬁ;ﬁﬁ&ﬁ&’ Qigo‘ﬁﬂdﬂ a2é Koth methN2Rs is -H, and R

ishgathyll BI kyd Rf treﬂoe&nhﬁwcduumbeny M-sl@(ld)}?Ra@QJoth ettty ReHs -H, and

ﬁméamzﬁlo@éﬂﬁ% G byt 25t mR e R 137 kpibypstovts R 1,

H%(a@% B4 Wirhdthylphenyl; R and Ry are both methyl; Rs is -
N (())2N(a1ky|)( kyl), N(alk%/ 8@ 2NH( al kyl ) and

HN\¢rad Ryiis nSgQ); RNQJHI ]R%my pguth/$ }hm sipgemylik4 and R4 are both ethyl; Rs

S o g O 0, 50t o

hetsT;aariy LIl dadiRe wﬁ@my@em dnﬂ&(z awbd’th‘évjl¢lepr0ﬁ§/IOR3 and &, ke both
is a bond, RL is not opti onal | %subst I tut ed pheﬁ4
mqthyl Mt aniiResrara path H(j\{@nd Rrage Dpthcyslopemyls Rapnd Ky azg both ethyl;

N

ﬂiet ﬂ%tm tHHlEﬂari& Ruré b&RRndthy ey clofXoPy NRR aih& RR26) Yotlanthyl; Rs

s (%12%{&3 &@Rls) %{O AN ﬁi I\I!%% ﬁ) I?g %&4 are both methyl; Rs
ﬁ%ﬁ?(%%%\g ?&]I@ dnF R are bothll Bﬁéth}%@b%%ﬁ RGBAd Ry aRfboth methyl;

Rs is ethyl and Rgis H R; and R, are both 1-methylcyclopropyl; Rs and Ry are both

methyl; Rs is n-propyl and Reis -H; R, and Ry are both 1-methylcyclopropyl; Rs and R4 are
both methyl; Rs and Rg are both methyl; R; and R; are both 1-methylcyclopropyl; Rs and
R, are both ethyl; Rs and Re are both -H; R; and R; are both 1-methylcyclopropyl; Rs is
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provi ded that when Rl is nethyl, Xis -N(R5)-, R is

H Wis -C(O- and Uis a bond, (R3, R4) is not (HLH)1
W@ pivesgdogo phenyl ), (H, phenyl), (benzyl, H), (BENEF1005/021642

phenyl), (i-butyl, H), (i-butyl, phenyl), (OH phenyl,

phenyl), (hal o-phenyl, phenyl), or (CGBG phenyl

NC2- phenyl); and when Wis a bond and Uis -

r%%%%l ala Rﬂﬁs eﬂ%{)ensz d’_ﬁﬁ'paﬁ &E&PRX I)e bogﬂ'b F{E@g}ﬂ&’}lc)opropyl R3

@ﬂeﬂbdré botﬁﬁ]ﬂrﬁmﬁRy bnd Riwea ibbﬁhf H, E?alapd Blaenayljoth pipbayilyyclopropyl; Rs
55 Dot RITAR R henﬁ'e%af H Rond C agedoin SnfeypigTgpropys Ry

ﬁ%ﬂ ard ﬁ?ﬁy Sﬂf%yl' R% e Qi)bf?lln?i iRy 284 @%Efetﬂ&l?gyd?&ﬁﬁ‘}w R; and Ry

optiona enz optlona
ﬁel bsihl thethgld Rp hadRk arel’wﬂe&hdh}dndlﬂqyitf) bash cyﬂep atygaRyhnd R4 are both

9 gL A V50 B T B e

r 2
PS%@I‘%JG %@tﬁ?@t £ Vﬁg%ﬁ‘«% R?gre_b%?h d:ﬁ)ldlﬁk{} R@Eﬁdc}m ?r%lﬂ\k}vﬁ?lfnyl Rs and

Reard both -H;BR aBY Reae-botl m@tth;)R3| and Fatarq poth methyl; Rs and Rg are both -

al het er.o
?f%%ﬁg R_gwg} ]hgﬁé?%gf‘ yqe)bot t—l()jutg R\? al ad 56 eabtot%H R;and R,
bStir ety R &R, 33boRbpehe1; Ratand &s ey ety LHAR yandSQ) ae both -
N?RlSXRlG mﬁglrlel n ngﬁ?}; Iﬁa%agm‘sl&? he?erf)lg?/ o

inrtwly Rdedd Raate batfemetkyl;iRs apf &sarabatlp -H; Rsanddirarg ethyl R; and Ry are

SR, SR SO Bl P e

m@%@l QIsdanSt(lTQ)afd\IFﬁlﬁ FHGdIn}MME esz]mlﬁiéﬁ tinphaRhécatieally acceptable cation
I hdependen sel ect t
CADRFPNCHPR SFod M5 b SeSeTbecer SHBCYEH BarR St(f)algfﬁferm Li', Na",
et
e A B TR € g
@@fﬁﬂatgyglaﬁ:l 2; VVﬁmcl Xis -N(R5)-; then R5 is H;
rovi de at J | . d
\?\,her eFepmany léls(ﬁlggg‘lylar : ag}lgérdqsaétls l‘{g{%‘%}senﬁg |bg/r§?w* %1I,Formula (ID),
03l oﬁhlé OXxa lesaﬁclﬁ@éjwﬁérelﬂ ®Jeha er %f'@' igoth f)l'i&lyP AhBRA ah® R, are both

whi ¢ heyaeattace forma 3 nber ed

ot pglichyl; Rg sod B, iR G C(@I0 wher, 2d s DIRGrapkengl Ry and

oapolygneful BLR: AR £ g ol iy 6 Rty g s and

R?A&%ﬁﬂetﬁylom BRER 950 BBICSHREYS bhd ', 8hd R) d¥lboth n—propyl R1 and R,

cycl oal kyl” and al kyl substituted wth phen al k¥1
aiviopts 2 Bononhorse] i Ro2 e it enetisiom ATRLRAFRG B P-fitro phem

IR T e

BéthithetARL RO¥ND Rirk both gheayl, akdR; hal R, #adotl Akiityl; Ry and R2 are both
anot her” aspect, the i nventl on relates to a

piehlorerdwuy’ ead ReandRsire beth etk Re pRgRatre hoffs 3 -niffpphenyl, and Rs
g O({‘Eg i %P&I mét%f]‘fkl and R29S R PEAIRORML1CHA R, and R, are both methyl;

R; and R, are both 3-fluorophenyl, and R3 and R4 are both methyl; Ry and R, are both 2-
furanyl, and R3 and R are both phenyl; R; and R are both 2-methoxyphenyl, and R3 and
R, are both methyl; R; and R, are both 3-methoxyphenyl, and R; and R4 are both methyl;
R; and R, are both 2,3-dimethoxyphenyl, and R3 and Ry are both methyl; Ry and R, are
both 2-methoxy-5-chlorophenyl, and R; and Ry are both ethyl; R; and R; are both
2,5-difluorophenyl, and R3 and Ry are both methyl; R; and R, are both 2,5-dichlorophenyl,
and R; and Ry are both methyl; R; and R; are both 2,5-dimethylphenyl, and Rj and Ry are
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carrier. In another aspect, the invention conprises

the nmethod of inhibiting aspartyl protease conprising
w@cdisniwieri ng at | east one conpound of for nmul BCT/UB®05021642

patient in need of such treatnment. Mre specifically,

the invention conprises: the nethod of treating a

cardi ovascul ar di sease such as hypertension, renal

1: RS ! oth
LA 7 ot ] BE0OR TR SRNGRRALT AR B ROt
ﬂnhﬁyrml fnad Rofaret lrcﬁhian@mt}mgphdnyk end R3 and R4 are both methyl; R; and

R ReEvTot oo sy B K B ot RGP q Ry B0 L methy-5-
1%%?%& 'E%HtR3%dli@|afHBcﬁlh rdeflfy1,TBRR) qypﬁ’efnyl Ryjidd t‘5'-cﬁﬁhethoxyphenyl and R;

epsin D ftor the treatnment of hei nmer' s D sease,
:lurde&&tre bathavethylaRd and/ Ry ararbothamcfévl amhas tahtmeeltelh@@l BfCFs-phenyl;

t|n 0 zoaI z e _i.nhi 0
it Resp e fine Br e PR Roiee pRe € ERRReRt. Rt 2hdRode bo -
cnbg @UO}{ISand%Iaﬁd matam&)tpﬁhéﬂyﬁ 3t "RAR,GeTHSth $®resented by the
adn1n|ster|ng at | east one conpound of fornula | to a
fodloiveng stinetuialddrraflasuch treatment. In particular, the
I nventy on nprises the nmethod of treating Al zhei mer’ s
di sease"xconprysi ng adm ni stering at | east one conpound
of formyf a 0 a pat|enk%£n need of such treatnent.

ntion conprises the nethod

of treating Al zhgi ner”s di sease conpri sing
adm nistering tolla patient | need of such treatnent a
conbination of af |east one conpound of formula | and

cﬂ@ ol i@ ire hateHeA Ri Eﬁ’d ROkreDolAiS6af 1, e Rilana@QBaietoth phenyl;
2 antagoni st. In a final aspect, the invention

Re brat Bsare both ikpcﬂtE]oRp e Rngrei b@tlselmwhtl?e 208 Ao arenfets mehyl, and R;

?‘Hﬁgﬁ%ﬁ gﬂ&%gﬂg&‘lﬁg Gt i%gtg gxfclgﬁgx 3, | at(:rzlg% falntslg& at®Both phenyl;

ROERPRNS e ObtHf AEMHYI, and Rb Bn@RPdi‘ra rbaﬂpzaamymbhyl ReampRadk ®oth
carrier and a second cont ai ner conprise

wiethiyl, ned Rorand R veriosh Qérdldﬂowphﬂ%aﬁn Ri %re ﬁil magibyd; By angt Roare

R SRATOE LR AU IFA SRR AT,y w e

B GKth¥1OR! hRBR, &re GOGINButylartdi BﬁaﬁieRMre both methyl R; and R; are both
neurod enerative di sease such_as Al zhei n§lr s. di sease.

bethmsiriaB: #1d Rorribph qyclopeenafqnd Rs and Ry
%&‘eé)\gﬁ?&ggluﬁ raf‘?d ﬁs ?1%%%{}9?%1 ?ﬁgt ur SS}%}H‘ de e R PMH A8 methyl; R,

epen dferred st ETFTGITHTnN
e ROAID @sﬂm-nfedryﬂnych@rdp@d tand [RG, anﬂJMsrqdroélﬁ medbﬂy&aanddmﬁre both

Lh é&lgﬁ %Pkyy;ad% DI e R SR nce
%2 ‘Eel\%ﬁ }F]c%érb@"l Aa Iaéadd%ta[i‘@b&ﬁ@ﬁetﬁﬁffi Encﬂﬁ% a8 ibbitdycRbutyl, and R3

conpounds © ormula | wherein
Wid Ry are boﬂrlmeﬂhgﬂ l&l |asd R bortwth cyglqentyl, as@@:azmd Rsagy'@th methyl; R

RS
ISR gt G 474 oAl By meoTumERyErly diks cpppaley te
Bﬂﬁﬂracaﬁc@ly acceplableZation refptdednted bPM" and M*" is as described for

Structural Formula (T), preferably Li*, Na*, K, NH;(C2HsOH)* or N(CHz);(C;HsOH)",

more preferably Na* or K, even more preferably Na'.




-C(R6) (R7)- or -N(R5)-. More preferred conpounds of

the invention are those of fornula IB wherein Uis a
whoovd/oa4d hose of fornmula IB wherein U is -C(RGYRON5/021642

Anot her group of preferred conmpounds of formula I is

that wherein R2 is H R3, R4, R6 and R7 are preferably

sel ected fromthe group consisting of alkyl,

ﬁgt L?‘%%{}%‘F%gﬁi ¢ gﬁa 1'% 1%@2{5%@21%%?@%&% %Y{he re ent invention are

tﬁ@f&%a%l%l al kyl, halo, -CH2-O Si (R 9) (R10) ( R19) , - SH,
QQRS -C(OOR9, -C(ONR 1 1XR12)

-SR19 , -S(ON(R 1 1) (Rl2prv*-S(O) 2N(RL1) (RL2), - N(RL
1) (B# -N(R11) C(O R8, -N( 1) S(O R10, R

1) d 3) , N(R11)®( O ORY and - R 8
R3, R6 and g7 a& |y sgjected t he

gr oupx€ons n yl et ersaryl al kyl
aryl al kyl , gycl oal kyl , heterocycloalk : Q)
heterocyclo..kylalkyl, al kyl and cycl aal kyl al kyl In

group of preferred conpounds Uis a bond or -C(O) -; W
is a bond or -C(O-; Xo\SorMR 5)-; RLis H alkyl, R2
1-al kyl, arylalkyl, R2 1-arylal kyl, cycl oal kyl al kyl,
R2 1- cykl oal kyl pl kyl ,Ohet er@cycl opl kyal ky
) i's

yLNag yLafky
cycl®al kylal kyl , NR2 1-§ycl\oal kyI R2

l-aryl or -arylal kyl; R4 is alkyl

cycl oal kyl al kyl, cycl oal kyl, aryl, ?I al kyl , IRz and
l-alkyl, R2 1- cycl oal kyI aI k 1, R2 1 cycl oal kyI R2
1-aryl or R2 1-arylal k@M s H alkyl, R 1- al kyl,

arylal kyl, R2 1-aryl al 6y| cbcl oal kyl al kyI , R2 1-

cycl oal al kyl , [heter cyclo Ikyal%yl or
1- heter | oal kyl al MI kyk, cycl
cycl oal kyl , , agy a , ¥~ al R21-

cycl oal kyl al kyl, R2 1-cycl oal kyl, R2 -aryl or R2
1-arylal kyl; R7is alkyl, cycloal kyl al kyl, cycKal kyl ,
aryl, arylalkyl, R2 1-alkyl, R2 1- cycloal kyl al kyl, R2
1l-cycloalkyl, R2 1-aryl or R2 1l-arylalkyl; R15 R16 and
R17 is H R18-alkyl, alkyl or mR2 1 is alkyl, aryl,

gg}fl()%_}\??l gie aﬂﬁs%‘%@% %r]érubtui%n!}f(lﬁj(@ %%{\jﬁjﬁ, the

pithrmaceutically acceptable cation is 2 M, wherein M" is Li" ,Na* K" , NH;3(C,HsOH)" or
N(CH3)3(C2H50H) . More preferably, M is Na* or K. Even more preferably, M is Na".
In Structural Formulas (I)-(II), R; and R are the same or different and/or R; and R4

yl al kyl ,

are the same or different. Preferably, R; and R; are the same and R3 and R4 are the same.
The disclosed bis(thio-hydrazide amide) disalts may have tautomeric forms. By
way of example, tautomeric forms of the compounds represented by, for example,

Structural Formula (IT) wherein Y is ~CH,- are shown below:

2 M* or M2

Ts z z T4
R N /‘\ /K N Ro
\H/ \N/ c \N P \H/
5 S
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R20 is aryl; and R23 is alkyl. In a group of preferred
conpounds R3, R4, R6 and R7 are In an additional group
w@tooprefoer r ed conmpounds; U is a bond or -C(O -PCTUBH05021642

bond or -C(O-; Xis -N(R5)-;RlL is HL alkyl, R2

1-al kyl, arylalkyl, R2 1-arylal kyl, cycl oal kyl al kyl .
R21 cycl dal kyl al kyl , hqgt erocycl oal kyal kyl or R2

1- heterocycl oal kylalkyl, R2 is H R3 is alkyl,

cycl oal kyl al kyl, cycl oal kyl, aryl, arylal kyl, R2

1-al kyl, R2 1- cycloal kyl al kyl, R2 1-cycloal kyl, R2
l-aryl, R2 1-arylal kyl, helgreamttal kyl, heteroaryl,
het er ocycl oal kyl , heterocycl oal kyl al kyl, R2

1- heteroarylalkyﬁﬁ R2 1-hgteroaryl, R2 1-Re

het erocycl oal kyl jor R2 1-pheterocy IoaIkyI*IkyI R4 is

al kyl, aygl oal kyINaI kyl , | oal k aryl _Naryl aI I,

R2 1-al kyl g |.&al ky - cyc yl, R2
l-aryl, R2 1{pryl aI k hetengaryl al kyI hete oaryl,

het er ocycl oaI yl, het er ocycl oal kyl al kyl , R2 :and

1-heteroaryl & kyl, R2 1l-heteroaryl, R2 1- S

het er ocycl oal kyl or R2 1-heterocycloal kylal kyl; R5 is
H alkyl, R2 1-alkyl, arylalkyl, R2 1-arylalkyl,

cycl oal kyl al kyl , R2 1- cyqljogd 31 al kyl ,

het er ocycl oal kyal kyl or R2 1-heterocycl oal kyl al kyl; R6
is al kyl, cycl o&bkyl al kyt”, cycl
aryl al kyI R2 1-[al kyl, 1- cyc| oal kyl a kyI R2
1-cycl ogl kyI l-ary R2 1- R,

yl
het eroary “het eter e’l/(v)al
het er ocycl o4l kyI al kyl, R2 1- Smet er oarlyl al kyl ,
1-heteroaryl|, R2 1- heterocycloal kyl or R2

1- heter ocycISoaI kyl al kyl; R7 is alkyl, cycl oacf kyl al kyl ,

cycl oal kyl, aryl, arylalkyl, R2 1-alkyl, R2 1-

cycl oal kyl al kyl, R2 1-cycl oal kyl, R2 1- aryI R2
-mtwlteahidytstoddezvlmmmeymabm;mc fichyest adraghsojdsed compound is depicted

het er ocycl oal k erocycl.oal kyl al k R2

S BEa  Rg e  S  ApYTPmRE

het er @Eﬁfﬁh%@h}&ﬁn&rof e thvBiRirREysd Sihikyd ad &YﬂerenRﬂt@remsomms

R16 Rl7 is H cycloal kyl, cycloal kyl al k

mg d{lauyﬂepmatslqnﬂ enamtg,qmerm g“.hg mgi\rentmalglc flkgﬂmenc forms and

?l A r%%ﬂreg og% ]d1s8 OSR%F%H%%% lq E%’e%x%? of t?eat% a%gbf%t with both

pure isomers and mixtures thereof, including racemic mixtures. Stereoisomers can be

separated and isolated using any suitable method, such as chromatography.

A “straight chained hydrocarbyl group” is an alkylene group, i.e., -(CHz)y-, with
one or more (preferably one) internal methylene groups optionally replaced with a linkage
group. y is a positive integer (e.g., between 1 and 10), preferably between 1 and 6 and
more preferably 1 or 2. A “linkage group” refers to a functional group which replaces a
methylene in a straight chained hydrocarbyl. Examples of suitable linkage groups include
a ketone (-C(O)—), alkene, alkyne, phenylene, ether (-O-), thioether (-S-), or amine (-
N(R?-), wherein R* is defined below. A preferred linkage group is -C(RsRg)-, wherein Rs
and Rg are defined above. Suitable substitutents for an alkylene group and a hydrocarbyl
group are those which do not substantially interfere with the anti-cancer activity of the
disclosed compounds. Rs and R are preferred substituents for an alkylene or hydrocarbyl

group represented by Y.
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R2 1 is alkyl, aryl, heteroaryl, R22-alkyl, R22-aryl,
R22- heteroaryl, halo, heterocycloal kyl, -N(R 15) (R16)

WO 20060809030 -NO2, -C(OR 15, -N(R15) C(O R 16 PCT/US2005/021642
,-N(R15) S(O 2R16 , -CH2-N(R15)C(O N(R16) (R17),
-N(R15) (O N(R16) (R17) or -CH(R15)(R16) ; R22 is -OR
15 or hal o and FT23 is Hor alkyl. It is noted that
the c
si'1 oo SPEu wbfh B Aale Pl DERCREES A udy bidaidyc

Badrbsdib@tiwhidh m&eﬂplaﬂegvmuratﬁd ot Wwhixhgloatiinstdne or more umts of
speC|f|cat|on the followi.ng terns, unless. otherw se

PRiEAioRd [YRIRaY, asgaightiehaiiedsu branched, éhPlP?élcf%P‘FPbWSrféom 1 to about
P

PR g LI L PR, BTS00 B 2

dduk ¥ 0 tarbea aonanp@iférgistiiom B yalatmné B bén afplodio gmmp:]h prfgrably a

tr i.ght or branc and co r's'n bout
B e GRa AU & e BB Bf doitonlafsggiropyl n-butyl,

SUCOHRY, %Pﬁﬁlﬁylnpérﬁw}le)gylt&n%h BHbctd of QE?&Galﬁ&l‘)ﬁEu}b G/lth@eto about 8
chain. More preferred al groups cont ai bout
edrbort atemsamﬁﬁnC&tsUanghh crhauh:é ot hmnnhedaﬂla‘fi@@d) @%@%—G&mhc alkyl
one or ,nore ral, ps such as nethyl, ethyl
B gttt B Ao AOSE Brler a1 Kyt cha

Lowemh@{eml‘*ardﬂmnsgr&qg’rrﬁagpb&@ééurﬂlﬁe@h%geaﬂlytvﬂﬂamylt @ryl ring,”

carbon atons in the chain which may be strai ght or
trremetiedng,Noaeyl Bioupy Al Erempliegtovp- smq%m@rampéynclude carbocyclic

grr %u? 12 Ing rﬁ%)l %ﬁjci% Eil%thh%%lh? %%Mllfeaﬁl? yaﬁfh?@cy#iyaph %?o %1 ﬁrou&\gzsuch as
ikmﬁhlitﬂjill thikdngt] fﬁﬂahyﬂ poi@UPSyrintidly) l{_@@arf}ﬂ Wﬂmﬁﬁlhwrroyl pyrazinyl,
trifluoronethyl and cycl opropyl ne . "A keny

Wé%?ﬁl:,e arazghyl mipéttsﬂéamiﬁd rigedeEs nhfiﬁ?r%ﬁéfl SEHP a8y ﬂ?@ ua?d
24 ’b
a0 AR AR SR A IR RS CTile

. ”Jlﬁete:aatrbmauagmmp 1 Hdtéreayh gioups Ea]eexfrcanatﬁdgrahm;zﬂ cogmplu;p@ne or
have about 2 to abouyt 12 carbqn.atons in the chai
BRI PROTTBORE U YLl SSYED A0 DHGRATT. 18 BB A SW P Tefrably,
b&EroaRR LR R@E&Hﬁﬁ@ﬁé@%ﬂét&f&&h&%a&&n@re | ower al kyl
groups Such as nethyl, ethyl or propyl, are attached
to a Aromaic gbm@ld;o iohlide fuse@pmb'pyczlicwemyaﬁc measistearontwhich a
out car bon, at ons

2
SebSOBRT S5 SREREHCRBRLTIR t FHES BT dGorger PEteroaryl rings
Ek‘éﬂﬁ BY ﬁacﬁidlé %@ﬂiotﬁé&ﬂ?&n&@ﬁk#@? ifddENYhino iy PRMYbthiazole,

enyl - met hyl but - , n- pentenyl oct enyl and
bl@lzewgazole bd:nz;mgdiazolmmlm aﬁoqpmahmd ang dvodestolon

Pona” SRS B Fhs, 6500 PaR G EN P O ak Breaftashtl© e remainder of

fhe MM1E &8y mblﬂhel;-’bdrﬂs AUy dBetamilonheétaBure Bf b hel-phenylene
chain. Preferred al kynyl groups have about 2 to about

gIPUB i POWIRETE i n the chain; and nore preferably
about 2 to about 4carbon atons iAnkhe chain. Branched
means that one or nore | ower al kyl groups such

[a¥aFaVaV V]

Substituents for an arylene group are as described below for an aryl group.
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as nethyl, ethyl or propyl, are attached to a |linear
al kynyl chain. "Lower al kynyl" neans about 2 to about
wWE 2@an0lmom0 at ons in the chain which may be straP@hUSmn5/021642
branched. Non-limting exanples of suitable al kynyl
groups include ethynyl, propynyl, 2-butyny|,
3-net hyl butynyl, n-pentynyl, and decynyl. "Aryl" neans
an ar mtdr&ng@&%&s@&m% Metﬂo%yaq%ﬂngué hﬁ%‘s\%}[ﬁh &Blude one or more
conprising about 6 to abo car bon at
petefoatoaind spch Iamuﬂtro@en oxgpautr stlfuciartberingt dheringhen be five, six, seven

R EEBnES( Brostiaflhg BoSrogiine o Sipaiss Bip wa Tragout four
R&etARnSa 'E(aﬁ{pléi' 1ﬁ$lﬁ&@ﬁ§rah}ﬁii‘é*fu?e[r&1 Q&rﬂ@fdtﬁh@ghé}ﬁﬁl Qh&pﬁéhno

two substituents on adjacent carbons can be |ink
thigmotpbeling pyoehdinyl, plpzrazlrwl,Jplpﬁndlmylmthﬁamhdlmd

b) l,u he d
oapht Rgraste pihE8k SpAhlinhiR RSyl (50 UGS RIS erd Moug), non-
Bintatie Welekscytlid) gro&y SBeRBYIEOeHISdrogh @hfidty&ict e@xd&fét&qﬂéarﬂd‘} are those

rably about 5 to about 10 ring atons,

t
i nq%m%cl?pqgwtqn@aﬂy gﬁ@rf%ﬁ wifhehe ppgeacehectivity 8 the dsaleged
861??5und@ an sﬁ@suu%ﬂt SlIbg{ nﬁ?ﬁw e?fepésfgr/ 9?51{{1-0 ﬁlgfc@lvpcg rW1’1€n the anti-

alone or I1n co erre etero
caitRidlivith itedbedddyahongtthdh abonyS @ ams coiipeund with the substltuent

ﬁ%feltgé?r%g 3Vr1 Salﬂggrgqrc])pgg mltglto\l;\ﬁqg L,Ill%gf}l%gétlé)%gg %@%&%gﬁe (s)lgbstituents
diidR RPLorAng, 3FE ASE défRa”%ﬁg?fgae'doRaT henpnehi, Xc@%ﬁ{ SOsH, -

oxa or t’hra be? oré the hetero root “'nanme neans
NEH,| &FER’, aN(RTR D gEIOORY yGHD, e@ONﬂﬂzf WONHBA CON(R"‘Rb) NHCORa

%ﬁ%ﬁﬁ%ﬁd' ﬁ%@@#ﬁa%ﬁ@% He @%@bﬁﬂﬁﬁ E TR

RAgH N Moy q@NH RAMMER*RY). -C(=NR®)-NH,, -
swta eheteroar Is 7 ng udeprldyl pyrazi nyl ,
EErERYOINHRAI- é?(FyNR )rN@R R1)d Nimc =NEHxn|-)H-C(=NH)-NHR®, -NH-

R S s ) UG s

NRZH4C OINRY-CENEZNAR WE@?#&[)UNKR"‘R") -NR%-C(=NR®)-NH,,
oxal i ny ht hal azi nyI i m daz 2-a] pyridinyl,
d@ﬁd{@) hi azol yl, benzof urazanyl , indolyl,

¢ |
é}ﬁrﬁa ng) N‘?ﬁ e)hopyr i dy&%ﬁ?{naz cﬁkﬂay Sehl; e Qﬁ(ﬁ@ﬁR
tSTDMR)‘”-UHﬂS’HR PYHFQIRARY; - CHHCRRT- dazzamr{i* dyl

SRSRIR D, SSRERE IR higmieur eyl 2yl
n on- a[{@-@také:ea'aﬂ BRrepHdeitl bh GG ESup.] HEmIHS ERUD, non-aromatic
heterocyclic group or -N(R*RP), taken together, form a substituted or unsubstituted non-
aromatic heterocyclic group. The alkyl, aromatic and non-aromatic heterocyclic group
represented by R*R? and the non-aromatic heterocyclic group represented by N(R’R®) are
each optionally and independently substituted with one or more groups represented by R,
R*is R, -OR", -O(haloalkyl), -SR*, -NO,, -CN, -NCS, -N(R"),, -NHCO,R",
-NHC(O)R", -NHNHC(O)R", -NHC(O)N(R"),, -NHNHC(O)N(R™),, -NHNHCO,R",
-C(O)C(O)R™, -C(O)CH,C(O)R, -CO,R™, -C(O)RY, -C(O)N(R™),, -OC(O)R”,
“OC(O)NRM, -S(0);R*, -SO,N(R"),, -S(O)R”, -NHSO,N(RY),, -NHSO,R",
-C(=8)N(R™), or -C(=NH)-NR ).

R"is —H, a C1-C4 alkyl group, a monocyclic heteroaryl group, a non-aromatic
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conprising about 3 to about 10 carbon atonmns,

preferably about 5 to about 10 carbon atons. Preferred
WGey@boedoky | rings contain about 5 to about 7 rP@LUS2005/021642

atons. The cycl oal kyl can be optionally substituted

with one or nore R2 1 substituents which maybe the

sams or different, and are as defined above.

C 1% I0 oﬂfcﬁqlk ﬁrs | W@?g g{l% o i F&r Su 3 ﬂg%% ﬁ/llth%lkyl haloalkyl, alkoxy,

l@al@dlladn@b(hhlp, i) —N(Qpﬁmineaﬁiﬂylhimmd orkhalkys]amnﬂa rﬁ)ptlcmglly, the group —
anpl es of suitapble multicyclic c al kyl s i ncl

e :
If(%léz:lélal rwn-%ma%weroa&%l% YR PERYd %drf af oRAroEaH¢ ﬁ%?focychc
s [
G e TR et L
mfyla%edma]kyieﬁeﬂers corrprl sing an oxygen atomand 2 to 7

ot ovi BB TR by P ébe A awe fetind HEwy| HuEirgesiented by
ﬂg JRNOhcluBs Chdes Elﬂllo CoLCAuRskY, t(lle@h ﬁallo@]kﬁ}ﬁ @1t 04 hhRalkoR@ phenyl,

rough an oxygen, nitrogen or sul fur

gz, T)@Sldjflod])ﬂi,eﬁw:z, -Ie@hsBa 'hONQaIODI‘I@NI c m)no or

| t
I e R R s
RbAIBNtMbE R, %ﬁdﬂ ?I 4 alide £108sd, s@heasGanbant aastioregubl e
bond. The cycl oa ring can be optionally
subst Angﬂaeﬁemmméweoféhe pmﬁ@t roventienls ¢t pharraateyticH cepposition
oL SR LU PO AR Bt

adeeptablé chirfeg oatlimmt. Non-1im ting exanpl es of suitable
nonocycl i ¢ cycl oal kenyl s |nclude cy clofentenyl
cycl ohsiabigph ar@»yequaﬁ@ﬁt wgRtablg GHTCREmRY RMAIRGRTE Fergdisgts which

fthc,a 1%1&%?5&1\1%' Feny édl&se@.ﬂ‘féaﬁ?l ’h‘ﬁ@ﬁfﬁaﬂnﬁceuﬂcaﬂy

nor rny ter ocyc neans a non-aromati c
mmepxxablelcamem shrould bechiotanepatibieyi.e ynoremxm) mpmnsﬁlargrnabow non-

3 to about 14 g .at.ons, about 5 to
HRIRRGRFIS: a&ﬁéeV? A eh SRl RaeRans POt i uRisBRTEH to a subject,
§BRddrh ggaﬁl}(acc%ﬁmaﬂ forRR1A0R ﬁ!@dﬁhl abhem He"h%ﬁbl@feydb QL[bh ds@hose described

exanpl € nitrogen, oxygen or SUL T ur at om one or in
ndhhnmgtqnwhmacmdrscmncsamkaﬂubhéasg Comgany, Easton, PA.

b doubl d
Eraerah R e uhgmd iy BE aning e L R OEinely o of
Mﬁ%ﬂaﬂbﬁ‘ sé18&ed | {e'"? @ﬁﬁfoﬁnémﬁirsﬁ)fneéa{p@&ileﬁ eSLﬁfaBIé%/gﬂiaﬁﬁﬂdeutical

rings contain ab 5 to about 6 ring atons
pam&nsﬁomentmhacbmmsmaaomrcmd@ fon exanenlersiezile Maksy) Physiglogical

33?161& l?agg Pg/ 8?1916 (ga aStgg% altnnégggo%%{lo 95%X1¥1gﬁ1[?l b%ﬁlﬁzllﬁléolﬂrol)

Pedsph&e? Y)@lﬁ@fé}d' saliid) I—Bﬁk‘@ péluoE |R1ﬂgéilslb§dtatb uhe dleli)keo Methods for
nore ring system substltuents wher ei n ri ng C?
enfgntulatingrompositions (ueh A aaatiag ofpad vSP]taFIB @é ﬁwé? extrins) are

Eﬁ{l&& tgg ?W(?&l érhg J? el‘.@(g l‘éh ?ﬁ\ﬁlggi&@m@% ﬁ@é Néents" John

e COFFESpO e or

ﬁh&wdmdﬂodal9ﬁan limting exanples of SU|tab|e
nonocycl i c azaheteroc gl enyl ?FOU{)S i nclu

tetr aﬁ?@%ﬁ?ﬂb%ﬁl}p@m of the E]i‘eﬂ% 1Py 2 met%od of %‘eeﬁmg a subject with
% %n g{ h@?et s a lmetﬂod%%h@mv%ﬁﬁ&?&)ﬁq{e%&[ FfiaRBulti-drug resistant

ropyrimdine rrolinyl
Barpyr asadasorybed bmow rﬁhi@methndybmpﬁsqsyh@itolb Dﬁ&dmlnmtm‘mgm effective

A POLY By Ag 5 ABRI Rishy JE°S5bR BRiR E5e Brabby paf or more

Ha IS Q bHERBYer drugs are co-administered with the bis(thio-hydrazide amide) disalt.
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fl uorodi hydrofuranyl, and the [ike. Non-limting
exanple of a suitable nmulticyclic oxaheterocycl enyl
W@e@xif09930 7- oxabi cycl o[ 2. 2. 1] hept enyl . Non- | i mPCT/N§2005/021642
exanpl es of suitable nonocyclic thiaheterocyclenyl
rings include di hydrothiophenyl, dihydrothiopyranyl,
and the like. "Halo" neans fluoro, chloro, brono, or
. . o I .
LRI, SR GEESe BEErbi Bl RO Foctoipistored an
cmmaasdrag issdnkageniathatcsedbilived nabowbuldscsueh as tixel aramamrbg of taxol.
g?/nggggw%%%g?%o@‘n gJélt _hm-eaﬂﬁ)ltrg%%@lygq glf i ‘lar? ?1‘9 cakflyalsfao lg]eaénoanimal in need of
o) ' 18{cQBdd i nim
R o o e S MRS o enimls
@.8. coomdsostteet,4igs, hgrsas, ang thediles) endalabyratdyy aningals (e. @buatst mice,
1Q ring at .. 0 which 1-3, preferably 1 or 2 of the
%Pﬁﬁﬁ”g%apﬁg§?¥m£'systen1is an el ement other than
car bops nbRH aB3*BhEcbsdiBRAINf tRX YRSt Hivehtibh W diredte@né treating

or in conmbination. There are no adjacent oxygen and/or |
sbjdctr widh 8 wsnqsr.¢ Jeerting g subjectwitlya synsedninclpdes ashicging, partially or

SR LM SO, AU R Rt PR concr

fed@ting e xi@RbE 2 thakr @lg.) Rasdin@siné bf O@eTbr opXadyeihgdhe number of
sul fur atomrespectively is present as a rjng. atom

affesiodsierlo yehiiing darprowthypieid Rernser g melicraig ety igawpving 2
F .o : . .

G 05 P S T SR8 BRI ey

Sthpoten®).om of the heterocyclyl can be optionally

oxi di zed to_the correspondi ng N-oxide, [

- OXIi or . .

S, Sdi @%ﬁlcﬁés. thajoren by eﬁeﬁ@r 85@3%"?@ gy dre %‘8?519 f’o?fgtge present invention
IRHAE ylﬂé lfe lfb?tliﬁ{i%@fg mﬁlnazii Eﬁgﬁnéﬁd%&ilﬁ)drﬂfs[ k QY Iibrosarcoma,
pyrrolidinyl, 'piperazinyl, norpholinyl,
gk osapropteg liposakgontdy chamtrosdiaoya, ogtedzenthi sorwinsn yhordoma,
1, 4-di oxanyl, tetrahydrqfuranyl, tetrahydrothio ny.
sSSP E RO EHIG o5y r{la’gwaPﬁﬂﬂélqsiaiesmv h&PWFI%ﬁ%%Wémm&
%ﬁ‘lo@fo)’ﬁa; Bekdthali G2 WRyih@s Wk & Det 8y RAxbmaNGhaBd dii{os@fcBma, colon

S previously described. Preferred aral kyl s conprise a
tapvieoma) freykregtio opiceibreabt aanedrney asiva vpiass, podstate icerdst,squamous cell

Ry B RR o, at o Fetng i s Lt ARy pepaceous
%llaﬁd) H&aBinbhe, pdpiitdry cardinehiy phaBdrk vlendte@iontasgétidenocarcinoma,

erived froma fused aryl and cycloalkfl as defined _
mereliaty cpeciampares brpnahageniscprsaldaa, sengt eclf epseiaomAdippiema, bile duct

gé}r%ll&{)fn%, E§i§¥%f%§%a?¥eﬁl{i8&lng yelmb(f?éo}ga}l Eér?inggnﬁ?ggﬂﬂs' %lmtl@r, cervical

e arylcyc
Ok atibylastubit 1t edciByma,- dndRPcell Isndsdrbinoma) Sladder carcinoma,
Non-limting exanples of suitable arylcycloal kyls |
enithelialecarpinemss sligp, astrocyomas wedwliapdistamaa §FamaPhan@stoms.,

Ui | . g _
By 0 R A BB
ﬁlegigg%mlaj g{d'rllatﬁdlat nanviladtornedetinotlastorma; Hedkendasy elgaakktg|

as defined herein. Preferred.ary] cycl oal s.are thqse .
oY SIeyHeTsia aphafiyr marlsoHs Iehlsa i Gaelpl st Sreraygocyic
RfeRBRbexid hofB&Hc BdehRBroRuRBRia); BHonic leukemia (chronic myelocytic
(granulocytic) leukemia and chronic lymphocytic leukemia); and polycythemia vera,

Iymphoma (Hodgkin's disease and non-Hodgkin's disease), multiple myeloma,

Waldenstrobm's macroglobulinemia, and heavy chain disease.
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aryl heterocycl oal kyl can be optionally substituted by
1-5 R2 1 substituents. Nonlimting exanpl es of

W@ aiobabdgo ar yl het er ocycl oal kyl s i ncl ude andTheP@DOS2005021642
the parent noiety is through a non-aromatic carbon
at om Simlarly, "het eroaryl al kyl" "cycl oal kyl al kyl "
and "heterocycl oal kyl al kyl" nean a heteroaryl -

cycl o@ fg&yelxamg es fd? (&ﬁ?ﬁﬁ lnfk‘ﬂdﬁﬁe/ cu@laﬁﬂor c&"oﬁi&ﬁeﬁl&:ﬂ?@é %I'lgl

t he eroar terocycl oa and al'k
I}aﬁﬁloaytupreakemws(b X. dle smrnﬂﬂefohd Bribé ob 88e@nlgm§%: psell boek hlifgﬁ granular

i R R S 1
Cy gﬁ)ﬁ a ’é))as &(@éﬂiﬁﬁé’d B4 CEMa Iy K&Qﬂ[ bndHEB-2 pdcute), YAC-1(murine)

group In IC he vari ous groups are

cald liped)T-dysphocyts bukboi, alﬂﬂ}lmmpbtl@tl@ iatkemias At celblewlEgynia (e.g.,

th f
o B 1 B SRAR g P B i Bl B
1G0@NRS, & BCBUgR T 8IMélikerfia @hy B andrOBaRdtytic leukemia; mye101d
2- met hyl propanoyl , but anoyl and cycl ohexanoyl .

1eubdetugasy ¢. gngmmlcamtlralqmm@ myeloaytiq lgukgmiake.ghas grqgplified by the

I—g;gﬁ,g?rgglygﬁ) 2‘&??%@# e),aarn%erﬁ dl géjeglguss 1808s +1agé%' 39 ﬁxerr;phﬁed by the

I@}Stﬁﬂ@gﬂondl@tc&ﬂ ?E@)(Meutto‘p?ﬂfcqméemla reobmbmy% mﬁemqoﬁmnycyuc
e on 0 e aren nol et t t
oo e by 1R syl PEPHED, LhEoELer i eukomi

I\gaekglx yp%que%lmféuk% i ec&lg ﬂgﬁlgﬁgﬁg?ﬂrc 1&1]{%&?9 n@tﬁe@ ek:ﬁﬁples of

noiety 1 s thrdug "Aryl al kenyl
1eE@nsascarg desepbetein Glhﬂﬂ)térlﬁ@mf dhe SlhgiothedpalSearagboels Michael C.

P\dﬁeﬁféflr%eag Qlfléll?lls E%Wﬁ g%%(l% gc'g{( e%sflg &&zgﬂ?gﬂ € gﬁmcer Medicine
?H énaftte? PRt B, ?363[@1‘ nd B0y Ik léﬁﬁﬁé' teé&}hﬂlgﬁ%f the preceding

I'y “substitu by one or nore
rsfekmbei are iicorpoTated beneth iyorefdrencgar ent m)| et y is through

der | Vet PolpdtiEmg oo ey e B SR Ep Rt S ective in
tPf% %Fﬁ@ﬂ &Wﬁﬁh&ﬂi&ﬂd&uﬁbﬁ Jubl® sEmuhipleinfelatisl Ihanother

d the al kynyl consists of about 3 tg about
eamhmdunenrhtée disploa¢dkipaiiiod ébeliseediotheasiquarkigffactive ﬁ@é“lst T-

BN 1 G B DT PO b o
ckBRpaHbd by theSsI celPind)| Ikﬁzsinyemytles (el wexyﬁipcaﬁb&w thesE-60 cell
|nd|cates a dival ent nD|%&¥

lme[);yut@n‘@ sagpethal(e B~ as SX¢rap e‘gifmﬁgp M@S SWlltlg}ei] monocytic leukemia
t ional | t
ﬁl teﬁ%n%%féedq% tﬁlgt'[g-frng agule} azl 191%;) sa%g?%ﬁ% e gé ool ésoékemphﬁed
b’awtab LB @cPUat) bt p‘n‘efepﬂﬂy,tthl@ e1bSinsdnit bfithieametbod anploys the

cycl oal kyl al kyl , het erocycl oal kyl al kyl, arylalkyl, or
dieqdayme 47 P%CR‘FPO‘F’RQ (ét)y i ncl udes substitution on the

{/\Ihgg ’gﬁ)e\r/ cg%cﬁgbb?'ﬁ%tﬂ(gd fg:f)aftfr%glragllyi@ﬁ*g%ﬂ?\g] Jé g&lﬂtrl]&é S%b?%asg\ﬁ/ﬂé’d@ .cancer has
ecome “hBilti- ﬂrugl‘d(eﬁstaﬁ‘rz Aeaneer which initially responded to an anti-cancer drug
becomes resistant to the anti-cancer drug when the anti-cancer drug is no longer effective
in treating the subject with the cancer. For example, many tumors will initially respond to
treatment with an anti-cancer drug by decreasing in size or even going into remission, only
to develop resistance to the drug. Drug resistant tumors are characterized by a resumption
of their growth and/or reappearance after having seemingly gone into remission, despite

the administration of increased dosages of the anti-cancer drug. Cancers that have
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vari abl e appears nore than once in the structure of
formula I, e.g., RL5 may appear in both RL and R3, the
wQ a006alH9eEs can be the sane or different. Wth PEf/ERENYe21642
to the nunber of noieties (e.g., substituents, groups
or ri ngs) in a conpound, unI ess ot herw se defi ned, the
phrases "one or nore" and "at | east one" nean that
ciek}%'b?% FRBIsBRAR (TR n[H%é ﬁﬁt‘l B8nRS dRIE BeCald 16 Hée"hmm-td@u% resistant”.
e determ nation of the maxi mum nunber of such
Fopiestmpls, it & agedthomfar lsarrcershte U@n@mﬁ eagipeandfo thiresas e apibgancer

spect to i 0
ot i PR Ra st el S TR P R Red Miccaneor asents
of f oki¥fBective a@BENtt & thBGentRp Bp@diﬂlﬁiﬁl dfin fmnlidn.d 1laerieﬁc]ahchmcal
be adm nistered at the sane tine, preferably one

Q}@@dndwlé eehiavedywieent the RemBRHSIS pdmanstered t9 asdHer érVIfhoa cancer. A
ﬁ?[‘%a B calpc;u? lﬁ%” iHANR (%'21311 ngctfolﬂq ?Lﬂl%:ﬂ Jlés%d reduction in
SHESH nthe” spec d amounts, as wel 1 as any

rﬁét@ﬁé’sﬁi awbd&kioh ﬁsﬂﬂets8verﬂiy bEﬂlbIsymptomsmiscvoea:tbdl withfth@cancer and/or
corrblnatlon of theseC|f|ed|ngr§§ tsmthe

ajeerersedd thernervaly of e HRipgt Famares Wih s RbSeRar L dpq featment. The
ﬂngéecﬁfl&ﬁlt ar g&rﬁ% s A QfriniSfe éa)tB Qg&@@%tg)vlfll%p&%&ﬁ Bleype and

tal ni ng
&Vﬁﬁt@@f ﬁ&ﬂil&taseyor d%ndltmnemn os thedmrestastitedfthe sutjett fsuch as

SRERbhEA g, oot Body et ikt Gudivenel CHO Rl Fhagnd on the
&%re%t g&%ﬁﬁfjaxﬁhcfy}iéw Qhedrh Q‘hé YRS hiisaP Wl bé Atle ¢ &8Mine

nown in the art, a bond drawn from a
mrctprxatd @sa@sdﬂpwtdmgwmthmﬁ and aghey fagorge @ffepwe amoytfigof the

erm f,_t.he bond i |cates I
e oI b nes bEARE: SO0 "Dt o R g about 10
éi‘%l'ﬂ@/’irﬁh%ﬁer dBPr an@4RERIa8 1y RN ESETTY Sightm$ ?@tdag aall 9boltes grams/mm
noted that any héteroatomw th unsatisfied val ences. i

Winen terdmigisdedth anethep pelé-canper agentyan) ‘e faetg| agg)ung’nctf the second

e B IR AR B R, SURa PP AT a Kun for
pkoviid lahtifcaeQ B des m{nadanqeranﬁisfedmrth@smnsd aftisdroaqentding to the

are tautoneric, and all such tautonerjc forns are

wditomsif fcctibivsh driyae O%%nﬁerd?remanfée%?de@@ﬁge ARQRHqf His(thio-
wherein Xis -N(R 5)- and Rl

}é}%mz%a%?lgg)e(ggﬂ{:%mgﬁ&ge represented by any of the

foll diﬂmm@sdbieddﬁsﬂﬁmhyddhﬁde RRide) disdltRa2 admnmstelfedmy any suitable

exanpl e, NR15)C(ON 16) (R1 and R15 an

QUS, mg:ludu@gq r,ﬁ;;a@p ) (%m%ggsg es,fsbleeél)g]gH,bpretabgi;,l oq}rblyﬁrenteral

AFnRahy rél{tergh Irh g.l i &ﬂéarﬁﬁclhti@ fbf‘é’)@ﬁﬁ{ﬁl@ Ry&eMic

al'so con ate e term "prodrug”, as
ﬁhmhmyradoﬂ) eu@h &% bydatmmes;:u@rmmrmnds tshlaqutdnsows, @r igraperitoneal

dmi
iabpothe BrubeuiRuar P e fish B ASEPYREoraly (o
BEQFBSRBRAILY, By iBh&latforf@EAHArOfhcHi itthBashl, 8fal @halation or

intranasal drops), or rectally, depending on the type of cancer to be treated. Oral and

parenteral administrations are preferred modes of administration.

Optionally, the disclosed bis(thio-hydrazide amide) disalts can be co-administered
with other anti-cancer agents such as Adriamycin, Dactinomycin, Bleomycin, Vinblastine,
Cisplatin, acivicin; aclarubicin; acodazole hydrochloride; acronine; adozelesin;
aldesleukin; altretamine; ambomycin; ametantrone acetate; aminoglutethimide; amsacrine;

anastrozole; anthramyecin; asparaginase; asperlin; azacitidine; azetepa; azotomycin,
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salt and/or solvate thereof. A discussion of prodrugs

is provided in T. H guchi and V. Stella, Pro-drugs as
wolowelooDPad | very Systenms ( 1987) Vol unme 14 of tPeT/BS1008021642

Synposi um Series, and in Bioreversible Carriers in

Drug Design, ( 1987) Edward B. Roche, ed., American

Phar maceuti cal Associ ati on and Perganon Press, both of

b&%h?@%ﬁ?é&z‘oa i, Bfgﬁ pﬁaﬁgdp%ﬁhﬁe@é’ hy®b G SR bfsﬁ@ﬂidﬁ dimesylate;

st cal association of a conpound
bokleksin; Blebmyemtslulfmtey\bﬂemmmesodnnm;dﬁeplgmmfé husuAne gagtisgmycin;

c;-lgéf?@ngrﬁsfir%gl{}% 2 Egr Is‘glfrlllaqo E ﬁbﬁf@pﬁg rtﬁv d?ag&dlé % eh%/%irocfhlonde

CBQQIE{ gce f%ﬁn%ﬁr &b BnibOSH; %%%ﬁh?%ﬁdﬁ@hﬁ &mddatoﬁ)ﬁlesylate
cap a lation, for exag e when one or
H

cymibplmphamlldemw@sblaﬁ,eiaparbwlp@ thﬁlﬁlr}@f@ﬁ%‘tdéfﬁ decitabine;

| att i CEggethgng% thi?ﬁl :gg%?%%%l eﬂate ﬁgil %ag?xorublcm doxorubicin

h§@ﬂo\5ﬁ1to?1§e dY¥enx!fbid; GidIexins FRt£S debmsutirtioddulceprepibuatediazomycin;
i ncl ude et hanol at es, nethanol ates, and the |ike.

etatyahate; eflomihine dtiipableridereiwimiirusia; GupRIgit cHBIog: gpipsopidine;
eg%%}ﬁlgl.t:hydg 051%1[ ?B&@EOIGOéS rdoiGh & %Eﬁlgﬁ?é %sﬁgﬁﬁﬁﬁl'ev@stramustme

e3& T BE an a conpound or
pROSGMARAB g et dazble; gopssidy; clopusie poosphittpaopre; fasirozole

hi bi t tyl t d/ i.bit A
L (o0, et vl proLsse andlof, Lot (00 BACE i
fﬁllfj+({IQB \/I\ﬁi @%&ﬁlg&ﬁealf Tgﬂﬁecﬁpflﬁa‘?&fﬁ n@gltaﬁﬁ%n%@n?clﬂabfrﬁﬂﬁmochlonde

so wthin the scope o
Hytxagtuicanidafdicn eypdrectloride; cosfaoude] ilofofdHinenimtarleulie Heingluding

rég’qngggft{sﬁqtqo gukgrgﬂl girgrhlggs g)éeerffe?;%lg e?%ﬁnﬁe@efo‘?‘xsa;lgeib ?ntérferon alfa-
ol mht%}’f@gnrh?fﬁP A intl800h B8taaGk Hi&fEsh gﬁnfn@[mﬁ Gpréplatin; irinotecan

I'fiof gani ¢ an r organi ¢ acids, as Il as basic salts
Hydrovhtbridie lamenndegmtate dettizote; brugealide ab@tgfésharpzple hydrochloride;

addi ti e ound of f,or.nu

1%?@‘026?%1{‘ Pwﬁngﬁos%?tr%thyprqéﬁgg 4 %O%pyrl lc)flq Z}?nar%me

rﬁéchhc{fbﬁ%%% ARSI M el S sEro MR cBltd: ,mamsta@l achtte; n@tphalan;
Imted to a carboxylic acid, zwitterions ("inner

merlogsti), nmmsepbeputioe;reetheimekats; endthniTeyaie goRiuan MeionTme; etredepa;

d_h
I e T i e
Aft6taR; Shitdagfonhyidiedhgdtidet igtorhblc auid rﬁiosd)azubehugalamycm
Salts of the conpounds of the formula I

drovap ianpisuralpeeespeteRsRy PELBYE BT gIusHRE: rﬂ?PgPWYCWf Thfate;
FRRRHAL ; plobRGhth: iRt pHEhiARe B EHIoNALYeamycin;

suc one In ich the sa
plb@@st@md, @bﬁﬁnﬁrsodmrrg Ipoﬁ'qumymsl pedhumstiod; Imv@dbazyle hydrochloride;
| yophilization. AC|d nd bases ich are ne
R}%ngb’%!@r pEomyrindpyde g}n%ph@'rﬁ ;iTEROPHRS; 1*0;;1%%e Mided saﬁ/ngol

ﬁﬁaégﬁgﬁ%c&lﬁﬂ'{deyseﬂﬁﬁﬁﬂé ARt PROAR LdPR; PeisEinGdin;
S'pﬁmgamuﬂlmrﬂhgsdldl:]slondses;i}rbmustﬂwasmtoglatmy stgptorBgigy estreptozocin;
al ~"Jour n of Pharmaceuti cal  Sci.en %9771% 66 1
sylo murw‘amycrlﬁtts? P RATS SRR PR REa Sl
e ladfofe;RiaalibeR; eiofddine Madt
s?l?g?pd%ggii e%grggé el?nétg aPr egs Nél\b/v Yor Iiogv}ﬁn The P

@zaﬁgm Bioaplez{iFmoritogenDfang ciehit: itestolenciaspiateviisiinige Bhosphate;

trimetrexate; trimetrexate glucuronate; triptorelin; tubulozole hydrochloride; uracil

mustard; uredepa; vapreotide; verteporfin; vinblastine sulfate; vincristine sulfate;

vindesine; vindesine sulfate; vinepidine sulfate; vinglycinate sulfate; vinleurosine sulfate;
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D.C. on their website); and P. Heinrich Stahl, Camlle
G Wernmuth (Eds.), Handbook of Pharmaceutical Salts:
wee@ppoies, Sel ection, and Use, (2002) Int'l.PURUSINODH21642

Pure and Applied Chem stry, pp. 330-331 . These

di scl osures are incorporated herein by reference

t hereto. Exerrpl ary acid addition salts include

Vgrfo%lgltn% a | PAt&sidin %Lgfa&atvﬁﬁohﬁﬁg QU1RAL.BforoR) 2EhiPlaES;
nzoat es, bénzenesul fonat'es, bisulfates, borates,

zhm&&ﬂaﬁ&stmhﬂaﬁ&&hkmdnphorates canphorsulfonates

cycl nt ane nat e i gl ucon
oaedy e aract: Elauns pORERET e o pleri-125
d% HIEARRREANPBS eﬁeth%ylﬁfabﬁ Gh L SclaR®ivisUchEt®sne; adecypenol;

eptanoates hexanoat es, drochlorldes
alyzhi e, @lﬂed]@gkmh@x@LOTI@@n@ggmsts altretamine; ambamustine; amidox;

%P%gr Sy Qi;lﬁ SL” fo ?a%:il‘?r}slb aglthgéc%%e HB%%%@ anastrozole;

a%dﬂ'&%%hbﬁ«hee @ﬁ@@k&@:@l@ﬁﬂﬁbltcﬁb CtdgoaiseD; amthganddt €% ,antarelix; anti-
oxal at es, panpat es, eCtlnateS perSU|fateS

dersehieing mnrblmg@ﬁ@ﬁ%@fo WhbsBhanEe geTh PESRICSATGingmY; gptigstrogen;

BiRRSTARS i AR B DR R i o

heddl 26! gsoptdshy mglylamd, @purirtio heidn@s« DR E’ﬁB(Aa Ia@mme deaminase;
known as tosyl ates,) undecanoates, and th

BElaprIca APIISASNS %léﬂﬁtl%tlﬁen%’fl%ﬁgatw?ﬂnaﬁg%f{ agunag fagin 3; azasetron;

L L antagonist
o Rles 2B U AR TRVl UMD, (AREROL BORMBY antagonists;
HeRgsuhiring) Salkzbgstaalospirmenbataldctym dematived; tbst;a—@@thxng, betaclamycin

e B SRy N e
lﬁ?{ﬁfﬁﬁ ar?l(}ﬂﬁélg([( 0512@9511‘{\"1}1‘51]%6 bropirimine; budotitane; buthionine

roabi et yI') et hyl’enedi ami ne)
slbﬂfmemh;xé c@mp.mm padghoshin &’etcmgaptounegﬂu&,eawa@\é@; canappoyL-2;
an1ne razi.ne hen c [
RS A PR S LR M e S Rabbas; car 7o

(ﬁftﬁhl@a‘ d[h%veh YigHibi®oradtizdléken; | chietn kﬁa&! 1@h1b1tors (ICOS); castanospermine;
nitrogen- contalnlng groups may bhe quartem zed wth
cagmmrsBsmm@lgc, clolaelps; &hlowqm)qaaé% Sl{@ngml%pmprost cis-porphyrin;

5l LR S, B S

c@nﬂﬁé’rﬁé‘caﬁ@ﬁd eindsglastatih badlege; cd>1mlggmﬂh<&ambmmmi 63;6 crlsnatol;

(e.g. dec l auryl ristyl and stear chlor
GywRbsE gmypt@ahmé\%&mlwa Siin deSriepey arﬁgﬁ%wénes

d .
BB PP 5 O 5o st
RRALBIAE, mhydxaﬁidynmﬁmpdmm@lns detanethdshng dekidogmoile; ddxrazoxane;

the invention and aJl aci d*égd base salts are

w@aa@paddlwng Seemats 2y B0 AR b Spf inydro-S-ezacytidine
& 0(}’16 ylrgﬁ??ﬂ‘ﬁ!l&lﬂén HodUhRASES aRiroh oxi My Rithd; @Roloxifene;
st ed| or exanp e, geonEtrIC I SONEer s,

dphatdadl; dmﬁnﬂ:mﬁd theeldn; k@)fnustln@ Itdekﬁtmlsfé ﬁdreé@lmbn@éomlthme
(| ncl udi ng.those_of the salts,, sol at es
FmFIFFe e%f%ﬁgu?m@bggn rpeRud Rt SRRl Rt Yot
RA5HEBs; BiEdzER; SBRSRIMHOEHhAIR ¥x X esinel BirdDle; fazarabine;
ﬁnetrlc carbons on various substituents, i ncl udi ng

fenretlmde filgrastim; finasteride; flavopiridol; flezelastine; fluasterone; fludarabine;

fluorodaunorunicin hydrochloride; forfenimex; formestane; fostriecin; fotemustine;

gadolinium texaphyrin; gallium nitrate; galocitabine; ganirelix; gelatinase inhibitors;

gemcitabine; glutathione inhibitors; hepsulfam; heregulin; hexamethylene bisacetamide;
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enantiomeric forns (which may exist even in the

absence of asymmetric carbons), rotaneric forns,
wa@toepiwaener s, and di astereoneric forns, are PCT/US2005/021642

contenpl ated within the scope of this invention.

I'ndi vi dual stereoisoners of the conpounds of the

|nxention may, for exanple, be substantially free of

ot her

Riitint DOy Ple: TR O 8P SRR fsofSitnc ilomasta

il @47 ridONeY; SmiqiiRod; hhﬁﬂino@ﬁﬁhﬁhﬁp@hdédj ensnhﬂ-slﬂqatgrowth factor-1
i nventi on can have the S or R configurat.ion as defi ned

ngyepmrgnlmbpmygvriemé@é@ﬁf&tﬁdaterf@ws ipfrelepsias;dpbengHat g
381&0 0 (ﬁﬁl é&{n@a ol I oﬁi&ﬂ 1‘?&)%1 N tdoben cgak§le‘ 1@51?d?ﬂ<ﬁgtlwondrm

0 equa 0 the s afe and prodrug of
Bﬂ@d@éﬂr@ﬂ?ﬁs@lakﬁtoaﬂedtammmsﬁ I Hargr-d, triveaistontemsotide; leinamycin;

pacermiel B peiune ol e Thran e SOOIt ctore
eg{)h% %Ferf%?&f" Seup8 1H@|Ie§§og’éﬂqip&¥g@§éﬁﬁ§- lgiprbﬁﬁncﬁmﬁﬁﬂ@sharozole

: are intended to be included Iin the
lpneaspasiyamnmemallogme dipeplilindisachafide peptide; lipaphilisepl s

usi ced re . d
daroipln dEenERid<r et B ToRRREN IR e
lfo%)fé}lﬁ@né I@Va§taﬁﬁol‘6/x&%19é!\/ lﬁotgﬁﬂehﬁéum@wﬂa}bl@lﬂl@ L}h@fg&ﬁne lytic
(Me d A Method B, etc. ) followed by specific

mﬁp@de@ maetansmmtmarmgstetnsm magighaptat; tpASOpROEOkyjaspin; matrilysin

PRASAR G RbThaRleiRip SIS aReRS oGt bRk Etin
fnefhlihihRe; raabelewaﬁhd@ Mmmﬁbusgdmfé}ﬁistbmb mifefosd) yhirimostim;
Et; propyl: but ylI : benzyl: Bn; tertiary
mwgat@wg@auw@ rsgrandeéﬁ?é%r msemwﬁp@fh mjRolaciels @lﬁommrbanalogues
]%‘lb 8%%?&830 cl)topol?drtg@gbﬁs o#ﬁg elﬁ%lé{&%?%@%ﬁg W&t%ﬁgyfamtene

ﬂl@Lg’ramJSStlnim rﬂcbﬁcﬁlonl?ﬂ mtibeﬂgrliunran chbfienic Ronariotropliayeoneghvosphoryl
saturated: sat. drous:
hplg}.ﬁ:]-lyquhayﬁgﬁlglcﬁe} ]oqk@m 0){ _multiple drug resistance gene inhibitor;

%xugﬁy WE%}%&%&%CIP PPLIRN therdp @ ok 428 'éf?t@é%hbéf‘ &38nt; mycaperoxide B;

ethy acet at e:
ﬁ@nmalctmybcaaﬂmmy bxtraCBnyriapOime pN eawewma)lm, Nraubstguted benzamides;

azonli

B*i gr(%lglgtqa&r%ﬁé?@wc&p@ﬁnazggpgaappw& naphterpin; nartograstim; nedaplatin;
ferflo hﬁg@*ﬂbﬁ&%hﬁ[éld{l oSkt dRdop ?ﬁﬁﬁe #Bkhmide; nisamycin; nitric oxide

tetra of ur an F; N, N-di ne hylfornan1de DIVF;

metltn]am nithedi¢ ardioaidagt; mtrullyn, 06-benzylguanine; octreotide; okicenone;
oligonucleotides; onapristone; ondansetron; ondansetron; oracin; oral cytokine inducer;
ormaplatin; osaterone; oxaliplatin; oxaunomycin; palauamine; palmitoylrhizoxin;
pamidronic acid; panaxytriol; panomifene; parabactin; pazelliptine; pegaspargase;
peldesine; pentosan polysulfate sodium; pentostatin; pentrozole; perflubron; perfosfamide;
perillyl alcohol; phenazinomycin; phenylacetate; phosphatase inhibitors; picibanil;
pilocarpine hydrochloride; pirarubicin; piritrexim; placetin A; placetin B; plasminogen
activator inhibitor; platinum complex; platinum compounds; platinum-triamine complex;
porfimer sodium; porfiromycin; prednisone; propyl bis-acridone; prostaglandin J2;
proteasome inhibitors; protein A-based immune modulator; protein kinase C inhibitor;

protein kinase C inhibitors, microalgal; protein tyrosine phosphatase inhibitors; purine

nucleoside phosphorylase inhibitors; purpurins; pyrazoloacridine; pyridoxylated
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ether: Et20 acetic acid: AcOH acetonitrile: MOCN

trifluoroacetic acid: TFA; dichloronethane: DCM
waleemeboy et hane: DVE; di phenyl phosphi nof er r ocRP€IEUS2005/021642

(dppf);n-butyllithium n-BuLi; lithium

di i sopropyl am de: LDA 1-hydroxy-7-azabenzotri azol e:

HQAt 4- N, N- di et hyl am nopyri di ne: DVAP;

B B e B LR
fhmsmbrdtéms&ahafem irthétitoys; )rasmnhﬂmtetsh;ds @belﬁﬂWcsmestelhptme

(PS-
dsaeltiiel e e LS arRME TUERRy oo Bam LR
ré%%‘)érélb g#ﬂh\_}\télﬁ t%&é r&({Mllflﬁl}l}eth{fﬂo?g?ﬁé&TBg'rrglﬁ‘oﬁ(yﬂshﬁngol

sﬁirﬂtdpngr&m@](ﬂt@}arcqﬂmwlaﬂk esatgr:(mop)tun,m 1 mefmeting;ceometing; senescence

it |
%qilmlbﬁﬁrgﬁ LisBe Potnspeleaidi ue% FeReh el il e
LRRRLAN s \BSsde SRBE bAARAMNIINE bfoténidoffagGbbidxane;

and %to 95% MECN T n wat er as the nobile phase was
sodich barockptate;rsodein pJeemblcet@t@l; salverak sompigmedindpingigg protein;

S%)il?n}gjdg;gsge gggla cont al epdl%t?% ‘i)ﬁ%%ﬁle }gegﬁtﬁlegpeo%"gis%n 1;

rral

s‘ﬁlﬁﬁﬁfrﬁi{ee Biedh del lmlﬁsltme @ﬂéhi el (ﬁ@i@ﬁiﬂiﬁﬁhﬁﬂ@t\émtipinrhﬁt%mm&ysm
f he pr oduct of each method i s shown

mhnbqutsuméﬁmBlneBaupewUV e{vasoactifrapiepting é?ﬁtéierﬁn%ioméb swadista;
S%E@S%l?li%\?&el{lwgfnfje %ﬁlthétf&%#@&tﬁ%ggw%ﬁs atlhﬁ%gt nebﬁmomfen methiodide;

. or ex e sane structure
tasrofadstind) &dzatdtenet kb grl@nsodiveh tegtsfux; asilubep yuplaon;t telomerase

|
B oy s Bosacs: syoro e s g hrggmine
tﬁglllﬂl%s?ﬂej 1jﬂ1 L BRuRE; tthxgﬁll?o eﬁﬁ%xhﬁbﬂotb@mfrﬁﬂnhé@w ﬂ@malfasm

Ion’ SC enmes an e prepar ations and exarrp es
ttlemopdibitrdoeptomagohie; my:bbﬂman,dhymdlsumvelamb@nm ,wll @tlhyl

PR TP HIoCRH BENBBIS G LGy Repe et sem

BRLAGES 3hihtidH inhfbidohe %%tlﬁdlﬁttﬁgcétﬂuﬁﬂﬁel t@l%irﬂﬁ@é tifctrexate;
usi ng appropriate reagents. A Al A2 A3 AdMet hod

tAiptoBelap trbpisimomg mbwndqﬁmlmkm@mhﬂm‘@pg tygphestins; UBC inhibitors;

Vese R e e AROry e a%#é%(y”ﬁac%ﬁ g

Sith ohis‘fbg Va5t Dhrid1RER Sﬂjctﬂrl bdytegensithdrapy; velaresol;

2, washed with 1N HC , O (2x and a saturated
ware s vandios; wuleperifion vinpsgbingHameligish v iadp| (pEpaHe raroterone;

d 29 fil
{:qrrﬁg%u};rg{ %src'f}%, a.%gmgisﬁltn% bmualgriggr. ]?]ﬁggegrréé %Fﬂ%@g&algrﬂg pczﬁl;cer drugs are
 @uafduedctl AAd 1&R3veridcH3 & R4 = CH2CH(CH3) 2) .

Examples of therapeutic antibodies that can be used include but are not limited to

HERCEPTIN® (Trastuzumab) (Genentech, CA) which is a humanized anti-HER2

()

monoclonal antibody for the treatment of patients with metastatic breast cancer;
REOPRO® (abciximab) (Centocor) which is an anti-glycoprotein ITb/Illa receptor on the
platelets for the prevention of clot formation; ZENAPAX® (daclizumab) (Roche
Pharmaceuticals, Switzerland) which is an immunosuppressive, humanized anti-CD25
monoclonal antibody for the prevention of acute renal allograft rejection; PANOREX™
which is a murine anti-17-IA cell surface antigen IgG2a antibody (Glaxo

Wellcome/Centocor); BEC2 which is a murine anti-idiotype (GD3 epitope) IgG antibody
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Method A, Step 2: A solution of 3,5-difluorobenzyl
amne (0.15 mol, 1.5 eq) in THF (0.15 m ) was added
W 0008/080kwt i on of A2 (R3 = CH3 & R4 = CH2CH( CHeQRYSZ005/021642
mml, 1 eq) in anhydrous CH2C12 ( 1 m _). The reaction
m xture was refluxed overnight. The reaction sol ution
was added to MP-TsOH resin (2-3 eq) and diluted with

RS B ARE L8 NP A uPLPGRRLG ey i
Sytea)f OITOARBNMRYh B iHa Hmﬁlbmmm@lncz\yﬁs inRrin e(ﬁHBody&(A'iépl'red

(CH3)2) . Method A, _Ste .. To_a solution of A3
MClﬂa@gﬂ@pcﬁVM@ﬂ@y@m] CangBath IQ%DPQBRﬁhmh 1sa humanlzed anti

((%g?lcﬁ W&%%&%}uﬂ?& rgﬁi%gﬁg r?g &Hrf%h)z?s &Wﬂﬁ%@%ﬁ'% IgG

ahtiBodye @abtednDBgigi HBMM@D@QRIMXANFHMI@CMIS afhemeric anti-CD20

L Sl T B AT P
h%&ﬁah&@h r%zf ]%@' Db (IRHSRBARARR); was eI EDET™ Y-90

overnlg e-resi n-was- washed with CH3OH (4 x 10
(Imm)mcbméchcss Lymplasscair élm%nwuetedzrammmgmg, IoMaRpThestics); Nuvion

LR BRSE D eL hFS 5 ARb A QY sy acos

CNEECbVl 4P G RA ke anthi@ﬁdéﬁ%o@} UDBTGPMiri/Masubishi);
radient to afford A4

ZE A HIN™uie mb@n]@yblledﬂgu&nq-antﬁgmg @g@bod& (ARAEC/Schering AG); IDEC-

13 WhGpiag g B0 Ry (5 Ryml WMy P gfgpllvcd anc

@34 §1'ﬂ1b0@9 (G3eCH ,IDEG—I 9235 b M At Eant20623 antlB'dStB/ (IDEC/Seikagaku);

| owi ng conpounds were Sé t hesi zed .usi ng | ar

SMABEd@UEﬁB3 is hysenized Mi-CP3 1eGH(Pirdein ﬂQ—?SW/Ir?P ¥elebirp

240 *]ﬁeé 377 37§BI % é‘Ht?g A ju,\/@%@x@{@%m ?,]5% isa

l'gﬂtmniété@tAahpﬁllT N ?{laﬁﬁb%d}e(dl’leﬂfgl%) d}‘JDPJS7(SiS aPrumwvansded raati-TNF-o Fab

at en i cation 8

ezt (AT B ADEE L 1A RDiReA PRV TR fitiepitsf DEC
%%ﬁmlm{hx%%%gﬁalﬁﬁ &kl é 4 iMaYurkfh ardeD4 IE@ean%Bbﬂﬁ; e

ngs o ove app i cations are incorporated

(Madarex/myalr@énm$m®2@mma@dvm4@l@tfﬁaﬁmunvm ARNRAPP571 is a

BEGed PR P 12O ARl R TP B R s e

s[nﬁg%sﬂ&ehﬁo&?@e@ﬁ@n&ecﬁ? @%{odl&fé ORY4@is hthr@aDel bnu CD4 IgG

nmetastasis I1s only slowed. Even when a tunor
dntibbdya(Oryha BopawhR ANBONA s o humaieed artefaPLogG antibody

%’éeﬁ?d«le@gpg@@gﬁ gﬁqgﬁ]@&?%aﬁ} S{Lp?ﬂ‘lg"" | Qlbody @14 BId CAT-152

is a human anti-TGF-3; antibody (Cambridge Ab Tech).

=

Chemotherapeutic agents that can be used in the methods and compositions of the
invention include but are not limited to alkylating agents, antimetabolites, natural products,
or hormones. Examples of alkylating agents useful for the treatment or prevention of T-
cell malignancies in the methods and compositions of the invention include but are not
limited to, nitrogen mustards (e.g., mechloroethamine, cyclophosphamide, chlorambucil,
etc.), alkyl sulfonates (e.g., busulfan), nitrosoureas (e.g., carmustine, lomusitne, etc.), or
triazenes (decarbazine, etc.). Examples of antimetabolites useful for the treatment or
prevention of T-cell malignancies in the methods and compositions of the invention

include but are not limited to folic acid analog (e.g., methotrexate), or pyrimidine analogs
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drug. For these reasons, there has been a need for new

anti-cancer agents and for new drugs which can be used
WO 00b/0e®t0 mul ti-drug resistance cancers. Cert aP@TI/US2005/021642

bi s(t hi o- hydrazi de am de) conpounds have been

descri bed by the present inventors as being

significantly cytotoxic to cancer cells, including

cancer cells that have, be b - dpug. rLesi :
RS R DR ST BB i,
Ef#thptes 6ﬂﬁzﬁﬁraﬁﬁﬁﬂh§ts usdfghfoathetteatthem od pigpettivinl afiiecél malignancies

(see, e.g., S. Publication Nos. 2004/0225014. Al .
irpihe @hmgamé cgmﬁOQ@%/qfihq@@i%}omlﬂéug%é‘?t@ée ’&%}ﬁ%lﬁétds"ocﬁma

j ¢ re j .NOY: . r.ei ] bioti
S PR PR RS PBLRIRTES) PRt
(.5 duhioarhyiAr dxioel®iding Wemytinsabrzynek Gag u hexspee giadsa), or biological

hi gh water solubility and kSi oavai lability. For
respenRsineodifiers feigw FtERIOH A BB assi um sal ts of Conmpounds

1 - ifhy 1A of i
(1) g o AOHYEL e by s s o e

tieyhathodand doenpositions phihd invgniieinchide bot are obt Woipd th@irogen

1 n 2 ee ampl es., 2, 10 and 15). i m.l ar
AERENCNG ) R e L e
e?fgggélﬂ%glgtaﬁlé $ih 18R] abrSin ¥ (e SO MRRMAS Ry amin€, 1Bjotepay] alldd bulfonates

es I2-15). Moreover, the bioavailability of
(¢.pebusudfan), nitresatteanfe. SSorrpousithe( IDNUsHERE, STUYSTAReFERIOZORE, efc.), or

bi ilability of t _
i Goagy e pEr o SERPELD DL AR MR Sl (nent o

PERFROMISECahddr iAfiek 1hethody sdsdaepositiehovt the Gomrpdomihc{utly but are not
Compound (2) Based on these results,, ng,vel

Tiphitethifiolichagit anal e cav TeoWPS) & PYBHEFRE CBYIP L (8- fluorouracil,
onpoesi tions 1.5 i,s(thio= .
GRRRERL BRIV Bl 0, B AR RTARL pocosan
HlafpldRioTnbinel] pzédietsamtfieor dicatatmanter prochtered! cadaer in the
enbodi nent of the present invention is a conpound. Ikaloid
mesadssiaA cemPBgi ool by IBRRGRT BPWEE P Ee D RITRO(yijea alkaloids
e o e
(6.palaB@ebriytis D¢ dntmprubjeingjpxoRibidd, Hewnyiapicanzein) pitomycin),

an aliphatic groyp, a substituted ali i c.grou

ea?we&;@@pbaﬂ?aaagé%@e PE 5&9@ lfﬁr {AsPYFs Ei‘g"%% S ﬁgg-a%‘gerfﬁgn alpha).

Eﬁh@ﬂes:cﬁgx%hﬁgﬁes%a BntapEni &R LRI B thetchfrREf Br Bie@BRtidnoDf cancer in
' y

are bonded, and/or R and R taken together
tiad trietitode andhcdoopositivahs off thedyemtigh dratudeduimarediot Linaledde

bonded,. f - - .
%d?%gg ?ﬁtlp Bﬁéﬁ (ﬁ (non aromat i,c_het %Iggé’g!, hgc}roiygrggqsgr%r}e caproate,

f-§s BFFIPLONG: BIPSHIE

medestV¥] dcStafe, RIRAFIXBBRISEHERNE Ycadaep pétaigess (P adiathistilbestrol, ethinyl
cation and M2+ i s a pharmaceuti cal I(y accept abl e
e

esfradibB rantiostrogsn.(e. 4 tanheifea spdiogent (o6, tesiesigpagRigplonate,
Lnvention LS 2.ohar Li i Jabi GORRG L ShdthoAe analo

°§é’¥rﬁ?t8r-c}?§g AR éo%erﬁ(i%g)f ﬂgl?is{lg??)ng@g R AR naos
@. hgp, hasrsRy Oest hyentalispan b asabinthemethoddatdreith theldoapositions
phar maceutical conpositions can be used in tqer%ﬁ)ﬁ/ o
dfdhe invention for the treatment or prevention of cancer include platinuni coordination
complexes (e.g., cisplatin, carboblatin), anthracenedione (e.g., mitoxantrone), substituted
urea (e.g., hydroxyurea), methyl hydrazine derivative (e.g., procarbazine), adrenocortical
suppressant (e.g., mitotane, aminoglutethimide).

The bis(thio-hydrazide amide) disalts disclosed herein are believed to be

particularly effective when co-administered with anti-cancer agents which act by arresting

23



exanpl e, as anti-cancer agents. The present invention
al so provides for a nethod of treating a subject with
w@2@ane®r0 The net hod conprises admi ni stering POT/UR®05/021642
subj ect an effective anbunt of a bis(thio-hydrazide
am de) disalt disclosed herein. The bis(thio-hydr azi de
am de) disalt is adm nistered as a nono-therapy (i.
I ]
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p@éﬂetabt;amelaﬂesdcrd;@cﬁmnirdummus ef ofti-¢dneerdrs¢s Which hydryathisdeechanism.

am de) disalts disclosed herein in the manuf re of
AR AL BIOoReST SRS NI GEH e B G Al e ey due o
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SponBetakdes 3 éJaﬁgﬁtaﬁﬁs ShorzRsiRins, ragd Spogistaiih 9) Cemadotin
bi s(t hi o- razi de anmi de) and an Jganl C

ls/@rcwbl@mlef(alémcn@m anbl:1 t7 Paaest NSGe t®8%56)aﬁaotﬁé?qlﬁ§l(su0h as

ket
it e e
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Q'Lss( h&‘m Dy956 (Eiaraiselsodind@hntas LSTJﬂ?’V’HH)?SLS“JWWS(Pﬁmnama) LS-

nbi'ning a neutral bis(thio-hydrazide anid 5)
ztﬁSQa(Ehmrsaoia\) RRR-AN B Beventis)oVingripting sulfate, DZ-3358 (DallChl) FR-

ﬁ@ﬁ% ?I‘Llﬁ}sa rd sfg' @g@%ﬁ&@gggg@% 64 ak%ﬁ@aggtrwggg(smwda) KAR-

RN S adén B $9shces), BERZAB6NY(BASF, also known as ILX-651 and
bls(t I 0- hydrazi de am de) disalt includes the steps of

bUrﬁ@sﬁmgSAIhw@a(Lﬂblﬂgwm@ BVEr2620de (IaHV@@)Vm% AM-97

BB S R R B O R e, dov-s00s

{Iﬁdén’gp l@(ry%toﬁﬁﬁﬂ[ 52 (hey lﬁibWSEI_CY PH5203)yCar 769$Ajmombto also known
e bl's
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%?6?% &Zgoggﬁ tgbdegil-llé %éﬁgﬁ%%g%f@@'g?lgg%n?dg gﬂir'/bgl?sm A, Canadensol,
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et ket one to nmke X s

HCE AT PSRRI T o st .

Wi—ti 20 I) gllﬂ @gl@éaﬁéé S8t GRULNM)TEL BOKLERs SRS @‘ﬁﬁ}'ek’d‘i@y) Oncocidin Al

I'um et hoxi de and pot assi um et hoxi dé to
(el 1mommLHseBTOhQ56@lmzl DA, PPE3 3 (Rerkedughasi Instivie) niiignolide B,
iguehnsfﬁldet é]gﬂ 2 &)arker Hughes Institute), SPA-1 (Parker Hughes Institute, also
known as SPIKET-P), 3-IAABU (Cytoskeleton/Mt. Sinai School of Medicine, also known

as MF-569), Narcosine (also known as NSC-5366), Nascapine, D-24851 (Asta Medica),

24



met hyl tert-butyl ether to precipitate the disalt of

the bis(thio-hydrazide am de). Because the discl osed
whe@bobmee hydr azi de am de) disalts have excel | POT/USEN®021642

solubility and high bioavailability, they can be used

in water-based fornul ations suitable for intravenous

and oral adm nistration. In addition, the disclosed

Ag 16§9§ﬂ X(I%BIBX% @feﬁ‘ﬁgs‘t%m\}\gﬁ%sﬁgﬁlﬁg éégtfo etB M )g%egchool of Medicine,
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(ga[nb?%‘s?d@ cbﬁsié‘oﬁﬁt Hmeehoﬁ&% Bi pra1BY (At aveties] D844 (Asta

I s(thio-hydrazi de am de) disalts are particul arl

Médien) Diezondnaide us dd 203020 Abboidl NEH-245 @ Nereh®r Taccalonolide A,
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NS CUD6RDE7)0D- 6%8@|(AétEMéd1éaZ})<lBl6)883(F(zgsw 8[eRiday, Mieseverin B, D-
structure Of t axotere Doce
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e pof yner one. ol ymer
(Zentafb)y BEL12083 (NETL Reserastmiarphosphaiet @dﬂjmn;\BPR—DETWl(Etatlonal

Pé?fg%e@r%ﬁtggt%gi %éwsggégmﬂmg o) agﬂ Pgﬁpg}s 1nha%1tors such as
%‘ﬁ }13’2 ﬁl&??lsﬁgrﬂﬁe% 88 4nk)TT, MbvbBiodin, 17-Allylamino-17-

rcal 'y acc l'e nonoval ent’ cation. M+ is
c&n&ﬂﬁﬁﬂgﬂﬁﬂﬁm@&hl@7@dﬁ§pﬂﬁmﬂmnmhm®ﬁéht cation.

S TETeeuL Sy cecenten et oo, Lo 4Bt on. i
Iﬁwf} RS shaed JHUR4FN R and }?‘UM@T an@d%ime d&dvatived6f radicicol

erein each Ris |ndependently hydr ogen, a
smbs$KfﬂﬁHﬂSmmIKﬁ®M%§tltuted al i phatic group (e.g

SXSLp;%h INTTIE T

Bn(gﬁ%’ HRG stabiflk@g nﬁl@ﬁ)‘ﬁlﬂ%ﬂﬁ forietién. The whsdtiteuifadthxor is shown in
unsubstl uted non-aromatic heterocyclic rin

Bigtiedn aYipyy fnpdegs af daxeh arerkansn; wchidig, tawt@fee’ala isFryctugeRs which is

%Eg,r mi&ig%t-s ia&]ﬁ%?{%) g%%@%{ﬁﬁ{ol g“ﬂOﬁet%dédl; 'r\klrrit;;/ g@ctures of other

f¥Rs1enklogk efeaBbyrn ifi PRupd3a-20 CEiltse eahpwmirs thept tislbasic taxane skeleton
cation is Na+ or K+. Nat+ is even re pre fer dt@ 1
@twmmelaﬁtrw@#rﬁﬁ%ur@@d havg ?&S%‘?Q@P %‘HP;PO e tk:% lity to arrest cells

g&g EZ%\% rp\ﬁa f}% dud to HabifzaiRAbrRAcRLGulReTRA R s b1FhrdR? from Figures
N Are “the Sane.

3-23 that a wide variety of substituents can decorate the taxane skeleton without adversely

affecting biological activity. It is also apparent that zero, one or both of the cyclohexane
rings of a taxol analog can have a double bond at the indicated positions. For clarity

purposes, the basic taxane skeleton is shown below in Structural Formula (VD):
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In one enbodinent, Y in Structural Forrmula (I) is a

coval ent bond, -C(R5R6)-, -(CH2CH2)-, trans-(CH=CH)-,
W@e@6®9HCH) - or -(CC)- group, preferably - C(RBERGEYS2005/021642

Ri-R4 are as descri bed above for Structural Fornul a

(I). R5 and R6 are each independently -H, an aliphatic

or substituted aliphatic group, or RS is -Hand R6 is

a substituted or unsubstituted ary growgp, or, R5 and

R6 taken together, are a C2-C6 subgtitufled or

preferred I nvent iFon, t
bls(thldﬂhydra2| eprésenteg .
Structural FormuEa (11) where R andOR2 aPe eath
asubstituted or gnsubstituted aryl group, preferably a
substituted or unsubstituted phenyl group; R3 and R4
are each a substituted or unsubstituted aliphatic
group, preferably an al kyl group, nore p(éperably,
ﬁ@ﬁﬁw bots h%(f@ Bken G’ﬂ‘iﬁ’teﬁa fRRtthBG yalbBex@fie ASEH the hxahoyeleton

Ris preferably - H and Rg is preferably -H, an
Eprepd:rmd ey Strugtutat Formule GVAI T]leaqsicctazg&@@beleton can include zero or one

‘ﬁ@fﬁogﬁdltlﬁglg% bg‘%}‘l 05{;18 exanﬁgmgsa é‘b &%1%?%3%%%&89395 and Structural
p&hﬁﬂast( Rgdm@ (VINSsEs | A uti@berdfl ahas hovegilwiren BMmiitad from

is -H an aliphatic or substituted

%Wq@wai Fampla(ph tCPWéifC@Fea%‘le? in which gHugtoragyaiatiggicogmonly occurs
SHOSS Lk Mt 10%5 oy %ygﬁg éﬁkgﬁmﬂ!;ﬁ[ Qfe iy e@ﬁel@lr(‘)q vﬁﬁl ShPly an

eaclr an a rou 1S -

oBfchy btonELtﬁibatBs tieat myélfo&yh btyt, alRixyarrchaneaoeygadhalang substituent is

substituted or unsubstitute heny| group:; R3 and, R4
erneRly oW hyhe Bie Eﬁ?ﬂﬂaﬂé St Rt B edar G plgion can be
A thotﬁl’lgstx@%j{h% a%Hﬁ? Ed éﬂh%ﬂ&esand%ab@ﬁhe%ﬁékot%ﬂé' Bormation. Thus, the
repr esent and an aliphatic group

feapr meham@bgﬁys Minelazhemm tcRBear caspamdovhiple Hasibe begic taxol
for aryI aliphatic

BERRJIRS mbqrgtpﬁglp B'QIggaélﬁp : ﬁé@r?lllfdg)%s may be formulated as
% ak Qﬁﬁm@ﬂl%?da@ @o ?&s‘ijﬁ&n dii8BldveitBe MERIASENAE @Ad RYeliminate the

tural Fornmul a where R1 and R2 are each a
seedgo delines theodrug mgibSteimophenivhich paises kynsrssugitivity reactions in some

E {fgfsr ?}ﬂ é@rqﬂ?sﬂtcag{axglgaglgﬁ) g?ﬁgn%ﬂ(eg Bs gr oug)%?tl Ly 001101dal composition

R B ROGDHICEYEA AR ogaﬁicl@cronbxdﬁet;ckm}b&ywdrmm@wn-staahmacmaxel
R4 are as described above for Structural Fornula (1)

hatisaecobbjiutsdtin salingubst i t ut ed or unsubstituted al kyl

USR8 Tt R RO ey B o

WII)S@{’C(&I[AI? .uted aliphatic group, nore preferably - H or
net hyl ternatively, the bis(thio-hydrazi de ani de)

disalt is represented by Structural Fornmula (l11) where
Rl and R2 are each a substituted or unsubstituted

al i phatic group; R3 and R4 are as descri bed above for

Structural Fornula (1), preferably both a substituted

or
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unsubstituted al kyl group; and R5 is - Hand R6 is -H
or an optionally substituted aliphatic group.

wee@booa y, RL and R2 are both a C3-C8 cycl 0oaP&yiS2005/021642
group optionally substituted with at |east one al kyl
group; R3 and R4 are both as descri bed above for
Structural Formula (1), preferably an al kyl group; and
Ris -Hand R6 is - Hor an g jphaic of, substituted
al i phatic group. Mre preferafly, RlenP”RZ are both a
C3-C8 cycl oal kyl group option sustiftuted with at
| east one al kyl group; R3 ang e \éﬁzkyl

group; and R5 is - H-s B . Even
noreprefergbly, Rl ano opyl or 1-
met hyll cycl opropyl || R3 and R4 afe Doyt « group,

pref ¢rably t hyl {lor et

E w'ng>a
1s(th|o+hydra2|de ani de)
Structural Forgula (I1): R0 axe both phenyl; R3
and R4 are both Frethyl; R5 I's -H, an Riess ethyl; Rl
and R2 are both phenyl; R3 and R4 af’e both phenyl, and
R5 and R6 are both nethyl R1 and R2 are both
2-thienyl; R3 and R4 are both phenyl, and R5 and R6
are both nethyl; Rl and R2 are both 4- cy@fidpbhenyl ; R3
and R4 are both nethyl; R5 is -H and R6 is nethyl R1
and R2 are both phenyl; R3 and R4 are both nethyl; R5
is -H and R6 is nethyl; Rl and R% are R3
and R4 are both nethyl; R5 is -H &nd

and R2 are both phenyl;

is -H5 and R6 is ethyl;
and R4 are both ethyl;
and R2 bot h

bot h met hy : s L
bot h pheny| ; R3 5
R6 is p i waf exbo L £fs

and RiYare b h met hyl ; ROIS - H, ancq%@ ' Bkilyl; Ri
and R2 are both 4- cﬁlorophenyl RA\ are both
methyl; R5 is -H afR6 is metHyt; R an Rar e both
phenyl; R3 and R4 are both nethyl; R5 iqD-H and R6 is
3-thienyl; RL and R2 are both phenyl {ﬁf R4 are
both nethyl, and R5 and R6 taken togethe?

P OPIKIFS feraf] SRl ok ot 188 E‘Q@?"#ﬁ% SR o
amwmﬂmdqmenﬁqﬂmqﬂ %&boﬂﬂEEwmthBxy phenyl ; R3 and R4

bgt h I
e pBurs 3 iatndarsing pre s et LAt gt o lFor
%"st'i‘t\dteda%'ﬁgr@p'" and R6 is nethyl; RL and R2 are both

, 5-di chl'orophenyl; R3 and R4 are both net hyl ; R5
- H aRa 1R4j @Hré@‘ﬁ?ﬂ alkyd) subaigtuted lewer deylnlower alkoxy, substltuted

I%Mer dl#axq%gx %{@E@%W?r alﬁs 1? ﬁ d&@a(ggoggﬁ%o%mep Xllkyl) R% IC%IZ O-(lower

ak{ﬁ)otg@tztm(mh@wugﬂ)m and R4 are both methyl; R5 is -
H and R6 is nethyl; RL and R2 are both

2, 5 oR rre Héxﬁéiseﬁrytakemg&ﬂwwﬂ d¥e -bdkh ethyl; R5 is

5- 3]?5& E%I(yg)n ‘P&J %(%{,}ﬂ ﬁﬁiégqb%ﬁg?{@ﬂbgﬁe lt;utelgéoyvgr alkoxy, -O-

€t®) @uktitged BDWF%HM), GLTHR0-FRO)@1E), b@-0HEy0(lopreo piklyl), -O-CH,-
and R4 are both nethyl; RS nd RB are both -H Rl

%ﬁ@“ﬁ?ﬂ§V@QBd@ﬁm6V8¢B@ﬂ6@$Rm, e bead-are both ethyl ;

R5 and R6 are both -H Rl and R2 are both cycl opropyl;

R3 and R4 are both nmethyl; R5 is nethyl; R6 is -H R1

and R2 are both 1-nethylcyclopropyl; R3 and R4 are

both nethyl; R5

&S r@pre@ﬁ&ted by
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and R6 are both -H, Rl and R2 are both

1- et hyl cycl opropyl; R3 and R4 are both nethyl; R5 is
woreaokipho9and R6 is -H, Rl and R2 are both PCT/US2005/021642

1- met hyl cycl opropyl; R3 and R4 are both nethyl; RS is

ethyl and R6 is -H Rl and R2 are both

1- et hyI cycl opropyl R3 and R4 are both nethyl; R5 is

pro

%ill}g;l g op? 3/% ?‘Her al’n Is?t?uge;dgoﬁg{ %k}r,rlealkoxymetgyl nd

aﬁ@hml‘rtetﬂynt—@(](réb-m(lo,wﬁlkaﬂd -P2(Dr@(sbbgttuted Iower alkyl)

%@i gﬁ{(g@r%ﬁfy?)% Qﬁgghgﬂgﬁ@sgatﬁi f%gvtep al?ctyB.yl , R5 and

1- et thyl, and R4 is ethyl; RS
g g{girs?ﬁ%h Wr%ﬂﬁ@tltuta?plhe%g Y o

2- netRy iso¥ loperapyl, submBtutaddomar 20vé lbweihalkt supstitumsl, kaver alkyl,

(g?%sﬁw}%m%ﬂpa@w%&ﬁiﬁhﬁ&%& :-2 both methyl; R and

R6 argg, bgt oy, Rterptdgdeter witle RPOdn the carbon atoms to which Ry7 and Rig
1- phenyl cycl opr opyl ; and R4 are both nethyl; R5 and

aRebanded ofive ortix memém@drazaoaraéomwh@i?r@MWtrmg R3 and

ar o 00 i Ao b AR Rl Tl o onl gt Tgeow. o
sahlitiRed phénhypefdap- i R and R2 are both cycl ohexyl; R3

and R4 are both nethyl; R5 and R6 are both -H Rl and
R2 afeoisoHirreyiglegsexyl ; R3 and R4 are both phenyl; R5

210 TR A0 T R LR g o

R are
are Méfbrdlﬂ?}t, iy varﬁbhﬁla‘h ertﬁabEd)ﬂrmﬂai(MIQI and }R‘j’lﬁh&i'e Rﬁﬁned as

folbtws e ipaien s oAb A a9 irﬁo{:ﬁ &‘i—i D SRRy & (5
bﬂﬁﬁ@ﬂ% dN%g@H'féH{%‘);h )ﬁ'@?lé% arﬁ@hleﬂq)ha@ylalz 1@91&&%1%/1

are and 4 are both et
(6HG),BBICGH £, -Bdhfanprchopmpyﬂ ®Rpasa-tolbgdt Raoris pHmQH Tﬂ?ifo- or

e tegoraBhd s bl of iy SR Risiekes Degler. gfe C1E2°
repr ggend e J@szb}%&i @Em-ﬁ(@@oﬁ%sp\wam{m

Structural Forrmula (1), preferably Li+, Na+, K+

NH3( cezlbmmem R -ELO),R €204 Brd 4a1<emg@tmr,@r@r@m%+

o o e ST aau HEO S RO L3 OL PRI Pyt o

é(@}i(r@HmLcﬁgr @(’@R);CHZIOH(O'H) .SOOBY 2- Exanplacnez IR ZCLl :Jge

are both phe%)O and
S@hmqﬁ@wzcmwwar@ €H2-0--CH,CH,OCH; or
I, and R3 and R4 are phenyl; R and R2
§ﬁ§y§%@ﬁ§f@ﬁy and R3 and R4 are both net hyI R and

R2 arg tabc@l hhaﬂkkge@ayﬂ alsodiecbdndedtodorfRé p&néeﬂi) ditoim ephgthiacﬂitically

and R2 are both henyl and nd e bot Rﬂn . .

agcqntapg polymer, éH@h o0 plxegsylepy % é}lﬁﬁgfgﬁ )ﬂf a polymexof thig type is
I » Frdih t

sﬁg’\gﬁﬂgF%ﬁ dé‘%z Y g?éérgloﬁhxcﬁ%ﬂﬁlgg 3K ?c i 9&6}31/ Werdih, 158u@&es‘&)éh polymers.

and R2 are
2, 5- dileeif{hiy-hlyénayide amide) laﬂsaktm d1s614>sair®r¢mtchm heph:phredfbly a method

308,725 B e and o and P Sock Bt
1983H%2fﬁar b o@onﬁﬁﬁingg n@ﬁt?al ﬂu@hﬁdﬂéﬁ@@ Ql%fdé’) an®garfic solvent

ot h net and R are
dad aytmsohonyla, blsz(th:Io-RSdlamde Rrhide) eolyt ol amétchgqbimm thgisglution and an

R2 are both 3-fl oro a

el Fatiav it i En L S B s A o) (e
oﬁﬁ&ﬁeﬁﬁ@éﬁféd b)EStrﬁ&G!raR?oﬁﬁﬁaM} CR; Taé Aoyl kel of the
R3 and R are both nethyl; R and R2 are both

d?.scﬂtmeti bis(ihfrehydrazideamide) éndtmn&e@rmw aeeoung tompetheds

R2 are both 2, 3-di net hoxyphenyl, and R3 and R4 are

bot h net hyl ; Ri and R2 are28



bot h 2- net hoxy- 5-chl orophenyl, and R3 and R4 are both

ethyl; R and R2 are both 2,5-difluorophenyl, and R3
w@naedsar e both nethyl; R and R2 are both  PCT/US2005/021642

2, 5-di chl orophenyl, and R3 and R4 are both nethyl; Ri

and R2 are both 2,5-di net hyl phenyl, and R3 and R4

areboth nethyl; RL and R2 are both

OFeTR L NGRS, BB iy i

SINITHRAS Br @F U‘AD(OUMANCBRSB&M AR acerdong th npdtkedsl desaiietd in U.S.

Pty R P 5 AR TSP BB e e

téglchl!ng ?ﬂﬁ@é’e mlbﬁgat@ %regn ROHERBEBY kefel%ﬁé’e R3 and R4

are both nethyl, and R3 and
R4 aMgpieally at %aﬁ%ophwwholaﬂdqmvu]eﬂ@oﬁme bbsst dre meplpyed for each

d d ho
miblesp i elsaO Bt ek SGhe RS B0 BRenpPicTTy a1l 2 o
?&ﬁ S%'iln/a[e%&r @151%%?&90 Yrohﬁ@ooﬁ@k AWaBelt T etffivhletts.

ornmula: and 4 are both phenyl; R and R2 are
bot h Stiitihle Phses amubmrcamnmlaﬁogemmt%@ﬁ(ﬂm -Ixdragifly Wde) to

sRShabEh Bk s ROt Pl B e S0yt

dfﬁheﬁﬁglnﬁ?e BE1Ra0E) o Ve 18R a0 amiaesufRShy@RckiRd (s £ bot h

Rl and R2 ‘are both nethyl, and R3 and R4 are

tetjramctlgzaannmlpméwﬂiomdq, teénabut&lagﬂ@orggmfhyﬁg})%@q or thedikey an alkali

e

aR QAL TRENCE 1-CB Ll SRer &1 ﬁkmohiataetaimyda (e@ndoaaananﬂidmithium
are both nethyl; R and R2 are both but ylI., %nd %3 :
By a6 Hirhdichy s SoRte CapRPIRDCIp g sy ¢ sodim Hycroxice,

Y m amide,
HHSERRR 0SS e B, ISR IRCNE: Rl ety
o@pdta&furﬁraﬁnb@toh pieferabliyysociuh bpdropide, scdiun RtharxddeRar sgdeum
both nmethyl; R and R are both 2-nethyl cycl opropyl,
efoeidR3 and R4 are both net hyl; RlL and R2 are both
1- phg\g%ﬁéﬂsl SAnts, Qﬁ‘éjbrﬁg cﬁ’ﬁ‘ge %alﬁﬁl@n&@il'hyﬂﬁ&&% 4g $edium
and are 2-phényl cycl opropyl, and R3 and are
hiydtide, potasyilim }@ﬂndncbrme lileed, divhlenimobtabasy l(e g an@rEiyn gxide) a

Cﬁﬁggr <yg ﬁ]gfglﬁiﬂlegﬁ e oﬁtyﬂggwa% 63};%% ak%glt algl §/éci: opt og{;ﬁt yﬂhﬁﬁynﬂhmm)
M&eayﬁﬁemly, R Whs &R 1BRRnTYydRide, foahiin ARdrive, pothssidhégeride,

exanpl e t he phar maceut’i cal | y acceptabl e cati on

buglidenttadylbadine, butplpptessiem agheagdighime phanysodium, or
trLicturaI Forrmula (1), preferably Li+, Na+, K+,

H%P@( O+ or N(CH3) 3( C2H50H) +, nore preferably Na+

or K*As B8 herBR{, @n Rl ehalll iicIee. 1fhiefe ko ddme patagsies, whium and
bi s(t hio-hydrazide am de) disalts of the present

rilpidom.i on are the follow ng: 2 M+ andMR+ are as

desc r’fl‘gegcfjr%ﬁ%? Fol qvé rcaﬁSBé Hﬂé{ g%ﬁ: 58’15%'\7@111&1%# stable when the base is

Pref er Shar mace y acceptable cation is
addddro M@ tRierdf Mte his(thib-hydiNaite alttde)NnB (1E2e15@HY solyent. Typically, the

N(CH3) 3(C2H50H) +. More preferably, M: is Na+ or K+
cgéq;mc saivent Eﬁ]@;l@rreé]gpgh tq\gﬁsqogvel\(gq_{)%é {thiodiydiagl '\%‘raépldeﬁsalt formed by

tg% ggglroaig %aﬁr?dg %éiﬁmorﬁ]{n%ﬂoﬁzerﬁ‘ﬁ @dlﬁl@l@ts S88Brdhictolfeat RNt

are the same or different _
witef-misatbly, TiRlorganic Balvemteat igencgalivebasedecRel faord ar@il -G @liphatic

t he same. The di scl osed bis [ 0-h dra2|

D] (5 g DR e R aBRP R R PAe: e SRS o4 atiphaic
ﬁe?dﬂe‘(?%r laCethd, rﬁetl%fl tE k&8RN QW&Jn@P&r&ﬁ@Hk@da b@.C4 liphatic ether
(e.g., d1ethy1 ether, dipropyl ether, diisopropyl ether, or the like), a C2-C4 cycloaliphatic
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Structural Fornula (Il) wherein Yis -CH 2- are shown

below. 2 M+ or M+2 Mt or M2+ 2 Mt or M2+ It is to be
waoe@enstoeaod when one tautoneric formof a di scPOFES2005/021642

conmpound i s depicted structurally, other tautomeric

forms are al so enconpassed. Certain conpounds of the

|nvent| on may be obtained as different stereoisoners

her ?e 8 E@ﬁ}gcﬁr)ﬁﬁ)ﬁ? rdf‘o éj o‘f‘ Raniy g? 'Hfﬂl@t?fﬁyl M atnYeE ﬁﬁhé%ﬁ‘yl sulfoxide,

' SONeri rns and’’racentc m xtureés
N-h%tl@ﬂ 99Irokdshec o gn/@ulr(égr &ﬁ@le‘netg’ll}acdﬁ, robptlereagliyend, tatramethylene

¥t G LKA A IBYOLFBE: (6t BTE Al Sagihgeiier or the like),
G RALGLiGHe aREbrb @h@dtheek%aahcagayvemglﬂ% LIdRATRE n§e‘ﬂ’§aﬁol

as chronmatograp A "stral ght chai ned hydrocar byl
etitanul prdpan@lr(e@{ klyﬂnepmo@,rbpuppaml)g bptan¢l@d) ,yl:buWthteUPlsltyl

P EICE e MR G D
%ﬁ'ﬁé éo‘f@en't eﬁmkl&%‘ecﬁﬂem kﬁ%tﬂﬁl%[‘ eihaﬁﬁ!% aéé%ne Eﬁ@ﬁ@ﬂ@b bthyl ketone.

tween nmore preferably or 2. A "linkage
gr oupﬁs useﬂ écmut d)hfaorgamc entirodentisausolvent it wb@n aded tythe solution

R R i S Gt e
Ahdes e blﬁltljﬁbfﬂﬁiraﬁ@@ﬂﬁid%?&sal@f&}ﬁ*émﬁl’ca@s put dfnslollﬁiohe ITyplcally, the
(-S), or anmine wherein Ra is defined

omgarm/\éntmobrp@tf c@prk@;q;eleptﬁﬂ @@@1 ykoupl( :gkar@((RgR pentangypsiraleym ether,
qeg?r? A epl%6 ar gtagee fléo%ggng%g\ﬁ% lhlég (E? gy?&'lgﬁ(hﬁyg%“esyclohexane

Peregroup grou
dyblopentidy, GhtHéQﬂ{féQfa @30 anyl éﬁtd:r)(e Ig’r]ted’fyﬂ ecatate) dropylheectate, methyl

bufaREoIdhe 5152%?'@? cal b st (et ﬁetﬁﬁ'%fq%ﬁs%ﬁeber methyl
ﬁé&g%ﬁ%& Qx\flt eglril i ne%‘{ egﬁﬁgn@ﬂmg%( Yer@! LIS, HeQWPanic

ral g c ranc cyc on-aromatic
dnyisbloanichobe weadd frsmatiethy letledrydipmipyt @;hede@r, pappsd las 1-propyl or
contains one or nore upits of ynsatuyration
25P19pY i lgﬁﬂqylompwgah%r et lamewé 8‘315 ?1 terty é).uz,ﬂ }?ggnetﬁyl acetate,

efﬂgg %%Opﬁg% Woetit, @1{’(5’1%‘ hétRB5oycihek alcaidptarde! S detio®eum ether.

a cyc ic aliphati¢ group has from3 to
Iaksomb efibodamnemnds) theet Q:rgmlc gmtmob«reabcba]l terad$-€ 10alkdvo wr C§-C10

lggh(ﬁgg a]tg: {18 g gerng)o {@«%Jrh%]/ |ﬂ§l (zttlgalslk %H%{SOE?@%IE) ned, eoheptane
d@’ﬂ%e BESRY antlsoll%ls'ﬁt)@an b QfetiBdeiler of &h%'l deutald. . InREAbY preferred

hexyl’,” pentyl or octyl, or a cycl oal kyl group with 3
enbcgliroertts, 8heangbmn antisnhvent parchie iosthst jeat-yiy! @hi ned or

br.an Clggfggﬁl; g l?&fllgggtgotﬁe 861)%38.1 E%&tﬁ?ﬁ%&cﬁaﬁﬁe(é(%dgf ?éﬁooé stibstantially

al so wer™ al
indJ1BI8 i the®k sd]%aﬁt bﬁerbﬂs}eﬂ)rﬂnHIg@r mham@ewbbmbyvcdnhbmmg the base

‘aryl," "ary aromatic ring, )f up" and
wilh Eyanieig Fesuls S IRy iBEiGe GUVAS) S iatie T RIPHDG )

bés(?hngthé/ﬁﬁagir gﬁ%eé%‘c‘sfﬁh@ﬁ cﬂbﬁ@é’llear '@éﬁ@{wamlgsbet@@ about 0 25 and about

teroaryl groups suc i m dazol yl
3. hinesl of tlﬁemamml bis@itiokdylazi qeyanitte)hre cmylbmﬁ@{ ber each liter of organic

Blicrt o baico b verem e b aeg) b3t Bl °°
ﬂlﬁ@? gal%gﬁ%%d%d’ atr@ﬁorﬂlﬁg\@d Péeybh fiter B%I%m@@bﬂlveﬁﬂ NGeferably,

aromati c
about 1 mole of the neutral bls(thlo-hydramde amide) are combined per each liter of

organic solvent.
As used herein, a “bis(thio-hydrazide amide) solution,” when formed from the

organic solvent, the neutral bis(thio-hydrazide amide), and the base, can include one or
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"hetero aromatic group."” Heteroaryl groups are

aromati c groups that conprise one or nore heteroatom
wagowk/oe4eul f ur, oxygen and nitrogen, in the rPEDUS2005/021642

structure. Preferably, heteroaryl groups conprise from

one to four heteroatons. Aromatic groups al so include

fused pol ycycI ic aromatic ri ng systerrB in which a

car boc cl i rratl C1 i o
MOEE {RY, SFuCﬁPo %{J%uérra E {]r%rog{ eztlc%r a%dX E& ‘tﬂg(ltﬂlg hfyﬁl%%éie amide)

rﬂdﬁ@éeﬂltd thelteqans-hiy@ayide abedy) @fslartﬁdryrhe hkdfldol yI
qui nol i nyl, benzot hi azol e, benzooxazol
benz P18 eemb@gtmeﬂtq; ﬁ]gq orgpt@;tg ag,live@ 13 § tgtpncgné’rcferably, the base is

l er m abou
at\ulﬁlﬁ'g'}f?&a%’ o abolEs it g[agnaq ot @&ﬁumr@gr o d Br fi‘l@l ﬁélf Qﬂ?% bout

connect € e renai "t he ecu er
2tt<\1\/@bcmt|2e?mblands By way of exanple, the structure of a

h bel
Su b s bis %frt, red ¢ %§ﬁ61§§ );ﬁ%%\é\glétc g?ﬂ%e?frl% a%‘egoqfe EEert‘crﬁlélé{ the base is
a?&it %%glgf toMbof ¥ ol %Hﬁnb\ﬁnso%ﬁtﬁﬁf@fh'oﬁtdg ebahe\itefably from about

gs are non-aromatic rings wh i ncl ude one or nore
2het1‘eamatimslasuch as nrtrogen oxygen or sulfur in the

ring, The ring can_ be
ei g%tT hﬁ@}e@%gyd%yrlée %tpgig §1sa1§seqrg? (i//ﬁy hg péesgnt 1§1vent1on are the
H%J&lgﬁSsefdr}fé%ﬂ NRclh@ing Rtk régRtlenfR e rIRaic Qe Fo@ﬁ@[ﬁ@ I(BLV). The
e tetrahydrofuranyl, tetrahyrothi ophenyl

nmftraﬂ fbcﬂ(ﬂlrcehydrmldmms) @mmqu@vnﬁm digelased, mﬁh@@%@ﬁwr the disalts

LN hi az t
B 9RO DR Dy B 1 BB S
FB%H@I%Q(IW(![I‘L) ﬁfﬁét%rtﬁé?yaﬁrldbfesglﬁw&w shiee Zfﬁlub@&lmf prefeytedgmbugp as in
(carbocycli'c and heteroaryl) are those which do not

S@mb@r@i prapley Dtk respedivth the anti-cancer activity
of the disclosed ggnpoungs. A gubstigpent

substantially mteferi‘slmr t|-czpncer activity

when the angj_canger acPhyit re Nced nore than
about 50% i n aygonpouwd h t he Substl uent conpared
with a conmpound| wi t hdut the subst it uent Exanpl es of
suitabl e substifuents incl ude -Ra, -OH,S-Br, (I){CII',) -I

SRR s FE i N g e

rédebyvith-t6 baved déderiBed he@éinNbiforhHRiaglt.- C(=NH) - N(R aRb) ,

; ﬁ(H_ CNE(IT S%Jﬁtu{:ﬁ"l@rmﬁ%ﬁﬁl Mlg%age 1c%3_cc%‘g§ieﬁ(1glo’valent cation.
ﬁﬂil% &)h%%a%?tm%l%cﬂb?able d%l&(tchk?an N“Eséhbed above.

- NRd Iﬁ:@armtﬂ)s-p‘ﬂbﬁnad emNRditn@ltsN&pe omgauam}yent CNRRE TEENR; the base can

berqltmmhc s%qhoﬁ%%NHRa i(‘s'iil;%%i Cé wiﬁz@( tjﬁe gg@ can be aqueous

s%m droﬁﬁgct:ﬁ&ntlsoﬂéﬁg?mﬁb'gb}e taBaRERamA] bisRERANRBazide amide)
-SH, - SR3, -S(O)Ra -S( O 2Rs.
cRade are each | ndependent Iy an al kyl group, aromatic

group, fn aromatic :
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het erocyclic group or -N(RaRb), taken together, forma

substituted or unsubstituted nonaronmatic heterocyclic
w@e@apo99Fne al kyl, aromatic and non-aromati ¢ PCT/US2005/021642

het erocyclic group represented by Ra-Rd and the

non-aromati c heterocyclic group represented by

-N( RaRb) are each optionally and i ndependently

B et B8 o P R OUES " R T s s,

“N(R+) 2, - NHCO 2R+, -NHC(O)R+ “NHNHC( O R +,
“NHC(0) N(R +)2, - NHNHC(0) N(R +) 2. - NHNHCO 2R+,

-G O OR +, O CH :
-C(O)N(R +) 2, R+,
-S2N(R+) 2 -S(O) R¥ , - S) N( R
+)2, or -C(=NH)-N(RI+)2.HR+ is -H Ha cC14lC4 al kyl

group, a nonocyclicSheteroaryl group, aSnon- ;or
aromati cheterocyclic group or a phenyl group

optionally subs ituteﬁ wi t fp al kyd, ha oal kyl, al koxy,
hal oal koxy, ha CN am Jhe, e or
di al kyl am ne. nalNy I's a

non- aromati ¢ hevero yC|I§ group, Ebvid d t hat
non-aronatic heterogyclic groups represgnted by R+ and
-N(R +)2 that conprise a secondary ring amne are
optionally acylated or al kylated. Preferred

substituents for a phenyl group, including phenyl

groups represented by R1-R4, include Cl1-C4 al kyl,

Cl- CATHad feoseyit inGdntich ib alﬂmbteyl by i1 fol4wirg @@hkxb%ywhlch are not
phenyl , benzyl pyridyl, -CH -NH2, -F, -d, -Br, -I
infqagedio bedipitipg é‘?%@ﬂlysubst ituents for a cycl oal kyl
group, including cycloal kyl groups represented by Rl

and R2, are al kyl groups, such as a nethyl or ethyl
group. Anot her enbodi ment ESEMMEFEEATEN i nvention is

a pharmaceutical conposition conprising a

bi s(t hi o-hydrazi de ani de) disalt disclosed herein and

B PRAE TRGEHuLE 2L (NV-nddeR Rt akloBeitmk I-hpdragiho Bt 1-(methyl-
Surtable p arnaceutlcally acceptable carriers may
thrbendayl-hpéna sthapipate: Lompiosd ) not i nhibit the

bi ol ogi cal act|V|ty of the disclosed disalts. The
pharmaceutical l'y acceptable carriers should be

conmpati bke, i.e., <toxic, non-inflammatory,
mnluno eni arid dd of other undesired
johs” pe~adiiwi stration to a subject.
St andiard pharmaceutiical fornulation techni ques can be

enpl oyed, such as those described in Rem ngton's
Pharnaceutical Sci ences, Mack Publ i shi ng Conpany,

East of, 5 e&: QL%Fﬁl’slomtio‘ﬂrbf@\f “Mdléhy3-BEpQUkebbefz 8- N'-methyl hydrazide)

adn1n|stere vary according to the route of
@dg)iin TSR @5imh) wed alded dodivmgmids ). 2g). dhe reswlipef myixture was stirred

%ngéﬁlt g gq:rgl'“ ! o i4§1toﬁha{l“gagfeﬁ%3:1ta%g pr a(%lrc §Q' col%gted by filtration and

fH ekl WAHYRITE and BIRKE TRk Q&HuGie s%ﬁhé Were d@@@tne vhamt (@1 @mHg) for 12
I ne (hsa 1 ne containing about 9% ng/ M benzyl

hrbwsxhtbllght pﬂow@hdw@ﬁm&l &3 gs&ﬂslwéalnqqank s sol ution,

encap R RBRSashLs lens e kR2Ta 50 m £y 5175 n 108D

?%hﬁ' A6l %aﬂ&i by e}’g@il %&U %@)5535@ ®BOWE%, H nlae%;lmz 98%; found:
ro

Cont el ease of Blologlca
B2 42@6,,4@ éﬁlﬂ%, N IDAH%.
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Wl ey and Sons, 1986). Another enbodi nent of the

present invention is a nmethod of treating a subject
wowaok/osvogs@ncer. Optionally, the method of the PEWERL0DR1642

can be used for a nulti-drug resistant cancer as

descri bed bel ow. The net hod conprises the step of

adm ni stering an effective anount of a

L3t GyibyAnAzh SR AHIEN Histnko HE Eé’@?&ﬁ%@?ﬂ:@?;‘gﬂemﬂ'

; n
tebBerzoyilgydraiosb petdanalatt hCompowidy{d hi o- hydr azi de ami de)
disal t. Exanpl es of anti_cancer drugs are descri bed

DW. lPr effét abty, adm ni stered anti cancer

g._i si.a s{ abi | i zes mctotubul es, such as
taxol. A "subject” is a mammal,
preferably a human, ut can also be an aninmal in need
of veterinary treatnent, e.g., conpanion aninmals

Cone Niahodh: To iR oIeses o DROTILENS s mumol)is KO (10

| abor at or y 8% ] - HE _1giL | i(9: 98 mmol
PR R Nl T B ol T O P62 705 48 ol
ADERHE Mmperaternt Thardssltait saotiedwhofitteredtthergths dljrate s cooled with a

with a cancer, "Treating a subject with a c er" ..
sl R Re ‘elpEt O AeTiAVPRdD OLLESRPP o i,

nor e 19f - WY, r fn _ 0 Q)7 SREEBH), 7.2-7.4

o & PLNMIS BlschlMenp R £8} LBy SO T T 20D
(hedun] Bnsi el afaled fou MsH QN NeDYSH. MgHiO ¢4 5aH e 49191; H 4.29;

affected sites inhibiting the growh rate of a
Nbhesfoundh§ itbfar ]%2.8?- i mproving a clinical

synptom or indicator associated with a cancer (such as

tissue or serum conponents). Cancers that can be

t r eatMethod BpMe\estited sbiptivh ef ntMetbaybbis(¥ighiobenzent- N'-methyl

i nven [ ncl t.are n limted t ;

WAL Sh Eaar AbpRL was gitedq B AT 184 9 in MeOH
XOS2AGRIRS nlih PASAL GOFFdm CRPRAHIASAHE Ai¥RltaR SbROYE Mag
arcoma, chordoma, angi osarconma, endot heli osarcom,

doyoqpttategi and precipitated yip ktheyioodeld dt sef 3 behioswnes powder after
novi , .mesqthel il oga, Ew.ng' unor . )
rtse, SR udnee] b poei B Rl MR aeoordames pifaghat obtened

PaANi&abd & cancer, breast cancer, ovarian cancer,’
prostate cancer, squanous cell carcinom, basal cell
carci noma, adenocarcinoma, sweat gland carcinons,

%gab@ag £33 B8NS GO LR mRRGhI ARV EAELAOR-1-(methyl-

ocarcrnonas, cystadenocarc

tRbehi A1y &arsid)inolatd Wohpoeand gt)car ci noma, renal
celT carcinoma, hepatong, bile duct carcinoma,

@] OCEM ;Em ne enmbryonal carci nonma, W/ s’
b, _eeryhcal c

erixtesticular tunor, |ung
carci joma snal | Kcel I | ung carci noma, bl adder
carci noma, epitheliafF carcinoma, gliom, astrocytoms,
medul | obl ast oma, crani opharyngi oma, ependynona,
i neal oma, hemangi obl ast oma, acoustic_neurona, )
P g rﬁlydramde) (8g, 20

ol i goliendelotpi of-MelonyHois@Wghiohenzail M methy

o] ti St i , .
PR Dol Q0B ARG ap  argub e onc i
Repraleptipsihsibensary &f 0 aad theralxouremas ytifred fardriwoys. ifhe

and erythrol eukem a); chronic |eu (chroni

prpeipgeiptas cobecipriMssled wih PEdke %g]ﬁa tQ. Vg, itono lithium salt of N-
LIRRRE ¥k inl BUKATA A maRg BRk¥53d) heFisq vera,

IH-NMR (DMSO-d¢) & (ppm), 7.71-7.32 (m, 10H), 3.72-2.73(m, 9H).
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| ynphoma (Hodgki n's di sease and non- Hodgkin's
di sease), nmultiple nyel oma, Wal denstrobnis
wora@eogtoabul i nem a, and heavy chai n di sease. O PET/US2005/021642
exanpl es of | eukem as include acute and/or chronic
| eukem as, e.g., |lynphocytic |eukema (e.g., as
exenplified by the p388 (nmurine) cell line), large
granul ar |ynmphocytic | eukem a, and | ynphobl astic
| eukem a; T-cell |eukem as, e.g., T-cell |euken a
E@ngole 4aDiRkaER] i-('atethyl NhiiBEM oyl iiyiatinoeato§B1 Zmethyl-
Y%(}I(nurlne lines), T-lynphocytic
‘ A% h A0 fHbd .4:'?.!1.'". ema B cell
Ieukenla (e g as exenplified by the SB (acute) cel
line) , and Iynphocytlc | eukem a; m xed cel
em as, e&rg.qr B,and el l leukema and B and T
hocyticlle enﬂ welloid | eukem as, e.g.,
granu OC\FIC eUREM el ocytic |l eukem a (e.g., as
exenphlfled by the Hh 60 (pronyel ocyte) cell |ine),
and nyel ogenous | eukem a (e.g., as exenplified by the
K562(chronic)cell line); neutrophlllc | eukem a;
eosi nOphpbird 3 eakprpagd mmmd:;zg kacthieendtieod @BS(Jlebtgi in Exgmple 3 except

lified b THP- ||
%&mﬁ%ﬁ%%ﬁ P% Y AR e R Ty A A

Ieuke t I S
o SVRIBNRO P REY 7.6 TG 108 3 D2 2K ATDlY

Chenotherapy Sour cebook, M chael C. Perry Ed.
VVIIHanB & Illans Q

Fb
ucm

1 S = = H

t@?&%ﬁiﬁ#l %&dra%é@ c&hangﬁ?e @?)M oﬁn& gachi ngs of the

are ncorporated herein
r ef er Ehemonbethamdangint ooinpeuntd, washeadti il siwdaer tnék)llmu Example 3 by
bel i eved to_ be E uIarI eff gﬁﬁ eintreating a
%ﬁ%ﬁ%&ﬁeW%WﬂﬂKB %§ As mul tiple

nyel oy 431@9"'(1‘)@/[3@ %@@mi'/ 73 h83dhs qbpyersmmtdied, 13H) .

IS belleve to be particularly effective agai nst

Tl eukem a (e.g., as exenplified by Jurkat and CEM cel

| and
o

P _]-_

sl 6 Detap ey 2N iR % aiidnyl)-1-(methyl-
iﬂ&oﬁﬁz&ﬁlﬂv&a&&?&»etmneut@ CHYRAITT €. 9., as
exenpl Ified by the VES-SA cell Tine) nnnoc

| eu keﬂfhadl(e&lago],arrm@ @xerophil frias thady in hélmrIHFDiCP ﬁ‘éﬁ:@t Fyample 3 by using

cell homa d by the
Ssiets pfidenaliBe Bhipd ol AFHETRATE LY o
t he gt hadremRE epdid b @9@11)%9&! 31 @f, 10empnesd.ath, 16H)
The disclosed nethod is particularly effective at
treating subjects whose cancer has becone "mul ti-drug

‘ nzodl- erzonngagbongll) f](methvl-

O
C dAalftT =-Cdalice
ﬂﬁdf%n%sﬁllhvhﬁ%oﬂ&téthﬁﬁﬂb@@@cﬂﬁﬂ!ﬂnﬁsmo onger ef fect ve
I'n treating the subject wth the cancer. For exanpl e,
many runors will initially respond to treatnent with
ap antl-canc§L drug byie-crea3|ng in size or even

|hto ren1SS|on to devel op resistance to
dr tunors are characterized by a
utlon of the|r igrowt h and/ or reappearance after
havin% seem ngly gone into rem ssio

[

P &) S djusted
adni nitée phtaferruspenRion oé Xae (H0ages! B1Men 0 WAl gps adjuste
?R)Hg to mg ERat Q80 10*?16"1‘8 dgy ?glﬁﬁﬁgw‘fl?%dc@ﬁ%ﬂﬁﬁuﬁrp ZtM@-n‘i’éthyl-N‘-

cancer rugs are sa
tiesheaizayithydrdzimocarbanyl)- ;- (niethyil shiobenropl- lﬁyﬂramn):eﬂlsml@te (1 mmol),
becone resistant to three or nore anti-cancer
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agents, often five or nore anti-cancer agents and at

times ten or nore anti-cancer agents. An "effective
w@pwao09v40 s the quantity of compound i n whi ch BCT/US2005/021642

beneficial clinical outcone is achieved when the

conmpound is adm nistered to a subject with a cancer. A

"beneficial clinical outcone" includes a reduction in

G olBER o B ST Sl TRE BREBRAB A UL A ilfted and

washeé fvithnaditer, aad thenclried segiva tﬁmeagmmgaysaﬁq(zaf ot he

subj ect conpared with the absence of the treatne

The pr&EdMR (BABYAtdshd (PenpbaRd - Fd@t.ni0sh e} 882 tﬂc?(la, 8H)

subject will depend on the type and severity of the

di sease or condition and on the characteristics of the

Exdihsle 8, Caltiiimas-(Nemethgl-Nhadadtdhzo Adsdriocalboayl) Welnggtiiyl-

and toIerance to drugs. It mrll also depend on the
Qigbenzovl-by pna)-ciiggolaigs Logoahclr . The skill ed

e L4l
S B0 ey 00 SR LA B o

GmﬁnﬁmﬁmmﬁdbﬁbﬁﬁDsclosed conpounds typically range
betmepn about Egg/mﬁz per day and abaut 10 grans

per da¥ de b (Bphe! R M@ iy Hind beér> 88y S hd

about 5 granB/an V%en co-adm ni stered with anot her
anti-cancer agent, an "effective anount” of the second
Exntmnle an Wno@q’elnilulwl; 2(NEmpthyt NOthid ez yigeydodzighrcartponyl)- 1 -(methyl-
Qr approved

VirE¥HIazenadcd e & Mted by the skilled
artlsan accordlng to the condltlon of the subject, the

type of cancer being treated and the anount of

,thr hy «azigde am dej i salt being used. The
Ios /b s(t /_hyd. de am de) disalts are

admi nifst efed y dany iUIt bl e route, including, for
exanpke, orally in capsules, suspensions or tablets or

by parenteral adm nistration. Parentera

adm ni stration can include, for exanple, systemc

admi niN. S‘tdalahylolbis(l\‘swmbba&oplle-mbihahhﬁhamae) (1ﬂ1crbnamﬂ3)h 61086 g (12.5

subcut aneous, I ntraperitoneal injectjon
B iagol

)} SRR irﬂ"éo s depsqlnie s gﬁtoathsséugéensmn was added with
atmh %"1?&%]? chﬁHll n¥ 5 a%l.%@ﬁfs??ftﬁ(ﬁl ofﬁ)gf&%ﬁﬁﬂnl l')ﬁfdr@éfde in methanol.

I nhafation (e.q., ronc I nt fanasal, “oral
Tinhabdting solotion w’as ﬁhasdithrdmgipsglasscacmchm (&telipan) and concentrated to

di th t d. Oal
S e Gt S Lt softBRes aleo Ay aFRB g lollowed by
AHEuS bihat in?cﬂ th&fslhlﬁﬂ% 'snl)lﬁtloﬂ ﬂl@néﬁ' é&ﬂ@s efthis solution was left for

bi 5(t hi o- hydrazi de am disalts can
wstaléimtmrmxeneehtvm hardcltﬁerpremplitaie WAL erokalg upvsthouspatuds filtered

;‘Iﬁ‘?%ﬁ E‘Vlcgg"l@l.t @E}{&}éﬁ% jgtgﬁfu%} n?gCI hd i’lﬁ%@% o'§Pford a mono-

mwsﬁﬁhb@rasqﬁl roehmﬁs (RODEEI®S). N; al desl euki n;
al tret am ne; CI n; anetantrone acet at

am nodf M@M&%de)a(méwmf taRARSTS) o GIPEY): $7.47.25,7.22 (m, 10H),
C a t

SORLANALL o RARACASRa 95 256K LS (GEREL! I 1o ooy 16k,

tﬂnalwm deAnddi Galed foem:egfhmmmspmma hu998f Hele.64; K, 8.56; N,

di nesyl ate; bizel esin;_bleo C|n sul fate; brequinar

Lol Fiepnds ot 9% 4:5 1pKs 8167 a: Lokt i nomyci n:

cal ust erone; caracem de; carbetlner carboplatin;

carnustine; carabicin hydrochloride; car zel esi n;

cedefingol; chloranbucil; cirolenycin; cladribine;

crisnatol nesylate; cycl ophospham de; cytarabi ne;

dacar bazi ne; daunorubi cin hydrochl ori de; decitabi ne;
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dexor mapl ati n; dezaguani ne; dezaguani ne nesyl at e;

di azi quone; doxor ubi ci n; doxorubicin hydrochl ori de;
wale@oosidiene; drol oxi fene citrate; dronpstanol PEEUS2005/021642

propi onat e; duazomycin; edatrexate; eflornithine

hydrochl ori de; el sam trucin; enloplatin; enpronate;

eplpropldlne eplrub|C|n hydrochlorlde er bul ozol e;

%ﬁ%ﬁsg

1ﬁhm®ﬂhﬁmﬁymet@@ﬂkﬂﬁmokaﬂEbnmbEnm@ﬁrochIorlde
fazarabi ne; fenretinide; floxuridine; fludarabine
phosphate; fluorouracil; flurocitabine; fosquidone;
esiriecin gpd5%n1 ge #abi ne; genti tabi ne
ochlorlg hyd oXy ; 1darubi cin hydrochl ori de;
e, terleukin Il (including
reco nlnant |nterleu||n I, or rlL2), interferon
al fa- ﬁa interferon al fa- 2b interferon al fanl
interferon alfa-n3; interferon beta-I a; interferon

a
O ACRIBTis 0k A50 AAGR At e
5 006 9710, Brinyady wahireatediwith L4196t XD bquevalentjrpf 1.60213t sohsion of
| osoxant r one, h drochl ori de;
p@@%ﬁm BYWARdR &0 W teF SvBFii étanﬁgf& ][%PB? "RIGEER é’ﬁlema"eﬂal except
IRAEHURSTES QlssAGEL, %ﬁ(ﬁ6 A b PRRILED w ABRPGAALE to afford a solution with

ner capt opuri ne; otrexate; methotrexate sodi um
soehfy pmlclamteuxr&dagérhemotutmdms dlesn fitteredt Bwreugh; a glass acrodisc

grg} t ocr Oi’;ﬂe f}lbr'e[rng% ag Ilé]|s édrﬁ"’(ﬂ&glamlt? "g#é th d%“%f%fg E%cﬂhg combined solution was

&%ﬁ@cﬁb%‘%mﬁ?hﬂlh-d}%&%@|lﬁ3ph'il%@ k@ paoelubs a title compound as yellow
ormaplatin; oxisuran; pegaspargase; pelionycin;

fwmsdﬁﬂé‘tgl)ne pepl onyci n sul fate; perfosfam de;

i pobr. N I e rc d
D PoC R GBI AT Bl ieTsT ety achhor o, 251
SR NI NS ER (NB-arSBazéme. AydrOsbd ﬁfrlCdd;InglgMﬂth@ H-erO C,
puronyci n hydrochl ori de; pyrazofurin; ribaqprine,;

Hodh:ati h9 B, oot bl 1 33aFoR6H CraPBahibd1ide; 16:05: N, 1132

enu i
R
GRicf@ited] 5006 g 1Rp ol wandisstlveninanbpdrys SHF¢H2 mly); Into this
tal i sonycin; tecog

| dj f |
W@m% AR 29 aénL {%ﬁ%ﬁaqmtﬁo% b &?ﬁlﬁ é(ga o ofi]éq?%%ﬁl?lgﬁ%&omde in
{n%ﬁltaﬁ{pl Bﬂlﬂ?emé Bh 8 PEd 1on, %ﬁ&el?ncgl;?) s 'él&dedt hir8fn8R& resulting solution,

1 azo Tl rapazam ne, tOI‘ ene C|trate
toleattolas nﬁnameltmﬁer retindedi prr«tdsumeo bave phatt §;mL of an oily residue, which

%é%ﬁ%@&%%@?ﬁ%% at St gI u %_B)SXE gqlldl Wg%bg%‘}}%d "Phe solid was
¥ABIE Bht, ArshoiBit fI@GPthfl Bnh?ﬁ!ré\ﬁ' eﬁ%&'aﬁ& vésthuh2liBsd at 50 °C, to yield the

vincristine sulfate; vindesine; vindesine sulfate;
vipowpsidinealt s hbawederyd dg, 3VmalB/R drteavere idantipal (ridsihage obtained
sul fate; v rel bine tartrate; vinrosidine sulfate;
W‘Wfd?&ﬁh%&)éul fate; vorozole; zeniplatin; zinostatin;

zor ubi ci n hydrochl oride. Qther anti-cancer drugs

|nclude but are not I|n1ted to %%I%DI-| 25

15 a@l%&'ﬁvﬁra S8 JAno%Rg cAfsauRAl “adozel esi n

etk antagorni sts, altretam ne;
anbanﬂﬁb |a@ﬁrre@ ﬁd)ldﬁdn o BNV alshylFs s(Nwtthiobdres vl NHntIBt]ﬂl}dlhd’dramde)
anr ubi ci n; ansacrlne ana relide; W%d trozol
t

&h g,ri;@r@é]qlm 65qal of B wiag A ?%msgﬁ?gdlah of  solution of
t [
%5 ) préohégfngéétu?ec@g/oo@tﬁd:nq% NfeOﬂ 13)(’&1?@1} ArhlBbus THF. At first, a clear

ant ogen, prostatic
carci noma; antiestrogen;
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ant i neopl aston; antisense ol igonucl eoti des;
aphidicolin glycinate; apoptosis gene nodul ators;
w@p@phe®ies regul ators; apurinic acid; ara- COP-BLFBIBAS/021642

argi ni ne deam nase; asul acri ne; atanestane;

atrinustine axi nastatin 1; axinastatin 2; axinastatin
3; azasetron; azatoxin; azatyrosine; baccatin Il

%)%tio\ﬁ% Vfgrcmexp R Eéipﬁéfo%tqf BR BRY. "ﬁ{kts%%f&ﬁi'&% left for 1
nzoch ori ns; enzoy osporine; beta |actam

lﬁt&ﬂ lfmahe pfemplﬂaabmtodieectdmpietpd bEbepiceipjtetcnyB;filtvatddutnivashed twice

bEGE | nhi r; blcalu m.de; bhi santrene;
‘fﬂt% 5@1@? THFHY s Efé’b FRONYS; VY g’muﬁl &g yacugim-dried at 50 °C to

SiziglEtifleq ek bR yebARidwdlt 1214 Bustoly. tane:
m-ne;

|on|ne sul cal cipotridl; cal phostin C
canpt B NGER (DVS0-dgt (rwiistureaHanippsss)i 4 Gpm): 7.4-7.35, 7.24-7.19 (n,

e

le\/@dzIsa*ah@at%r(smg@fsz i3 IR (ICBS€i 686k) 15886, 14825 cm™'
i bi f ol COS); castanosperm ne; cecropin B;

cetrorellx chl orl ns; chlorqu|noxaI|ne sulfonan1de

ﬁl@é’tﬂvrlﬂhﬁsl -ﬂidtH‘/lMloD@@dmﬂﬁHﬁ@br&mdﬂhmBﬂt@ @Mﬁmomd] GIIE ni n

cranbescidin 816; crisnatol; cryptophycin 8;
cryptophycin A derivatives; curacin A
cycl opent awat hnag |non s; cycl opl atam cypenyci n;

ar ‘szégtgsf ytolytic factor; cytostatin;

\Wab dewlta I ne; dehydrodi demmin B; deslorelin;

dex t hasone; dexkfosfam de; dexrazoxane;
dexverapam | ; di azi quone; didenriinB; didox;
dlethylnorspern1ne di hydro-5-azacyti di ne; 9-
di oxahye b stirret ﬂba‘rsplutmplotf O3 (24e? mgo@ 62 amodl) in HO (5 mL) was

dol asetr 0 ur|d|n dr.ol oxi. f
e@&é&\l Mo DN ety e riSe i S Bist RRGRARE) (110 me 03
%lrg&ﬁk’lem S hRE THE Q8 1tark| SERBIBE w2l @i‘lﬁefﬂgduihen the filtrate was

eplru icin; epristeride; estranustine anal o

esﬂecb'gfth aggpiiedPOH bsthriolewedby fgesidyiog t@spg ind@empeund (12) as 2
t oposi de phosphate; exenestane; fadrozol e;

‘§§5rab|ne fenretinide; filgrastim finasteride;

fl aVORJéNM@ DMé@&ﬁL@ g 0. 3%I(tla§1t e=9ne:33fd, usr=d)i nes (s, 6 H),

f 1 uor odaunoruni cin rochl oride; forfeni nex;

Eﬁﬂﬂﬁéﬁﬁn@SS(@éﬁbleC|n fotenustlne, gadolinium

texaphyrin; galliumnitrate; gal ocitabine; ganirelix;

gel ati nase i nhibitors; gentitabine; glutathione

ERALPIet18! DisiBRAUS Wﬂﬂneﬂhﬁ?f BOHibdViclopeop3 Bl b i@barbonyl)-1-(methyl-

blsacetan1de hyper|C|n |bandron|c aci d; idarubicin;

srapyl-hidranened) s o) aed (13) onast at ;
|n1dazoacr|dones i m qui nod; |nnunost|nulant peptldes
insulin-like gromﬁh factor-1 receptor inhibitor;

|nterfproﬁmag fii gts; nnterferons; interleukins;
en /j i cin; iponeanol, 4~; iroplact;
iYso Iaﬁlne, i sobefigazol e; isohonohalicondrin B

itasetron; jasplakiFnolide; kahalalide F;, lanellarin-N

t ri acghatBodinaisoagioude wak reparaddiyry silmblangethst itorthat used for
| entinan sulfate; leptolstatin; |etrozole; |eukem a
Expibletli2ng factor; | eukocyte al pha interferon

| eupr e$188eNTBY t e Lit;

I evamoﬂsl,c%ﬁ% | arggz 8 @ii jne(gésj 014 a)mgﬁgqgﬁ“f@’ngel; (5,2 ), 2.70 (m,
hH@ophuég@Eglsaccharlde pepti de; |Ip0phI|IC pl ati num
compounds; lissoclinam de 7; |obaplatin; |onbricine;

| onetrexol ; | onidam ne; |osoxantrone; |ovastatin;
onoribine; | urtotecan; lutetiumtexaphyrin;
lysofylline; lytic peptides7 naitansine; mannostatin

A, marimastat; nmasoprocol; maspin; matrilysin




inhibitors; matrix metal |l oproteinase inhibitors;
nmenogaril; merbarone; neterelin; nethioninase;
woreaoeobwpr ani de; M F inhibitor; mfepristone; PCT/US2005/021642
mltefosine; mrinostim msmatched doubl e stranded
RNA; m toguazone; mtolactol; mtomycin anal ogues;
m tonafide; mtotoxin fibroblast growth
£ AGLAL 19 2PR0A s LKA AN BB R BY1Eyclopropyl.
o anmostTny nonoctonat _ant i body, nunman chori oni c
phadaddarphniyh: 1 -tmetbyltbphareiyléicpipdopinydtracn@rdthanolate:
cel | ma!: sk; nopidanol; multiple drug resistance gene
' ' 4 mul ti pl e tunor suppressor 1-based therapy;
must ard anti cancer agent; mycaperoxide B
nmycobacterial cell wall extract; nyriaporone;
N- ceﬂyldf%allnel bstituted benzam des; nafarelin;
N, %0 tazoci ne; napavin; naphterpin;
nar t grast|n1 nedapl ati n; nenorubi ci n; neridronic
aci of; neutral endopeptldase nllutan1de ni samyc
ni t r i Thodipdessiongbaponsd was pnep&ruedi by aneetbed giavlar fo that used for

t Ki
?Ibglﬁl}éegggggg%gggﬂéﬁ 1HStea @%@gfr og i cenone;
ondan§eiNMR; (mﬁ@lda)Sﬁfpﬂll) Q)BDQK‘E AE), ORIMGES4H), 1.18 (s, 6 H), 2.60 (s,

ormapl ati n; osaterone; oxaliplatin; oxaunomycin;
ﬁﬁbéuﬁﬂbn@ﬂ)paln1toylrh|ZOX|n pan1dron|c aci d;
panaxytri ol ; panomni fene; parabactin; pazelliptine;
pegaspar gase; pel desi ne; pentosan pol ysul fate sodi um
PeRhOR 18! iHis (MESHVAZRIR ARReh Didalte Mave 8{dndfdaatly dieater Solubility
per|1|y| alcohol phena2|no henyl acet at e;
Q : dingM Nawiral FOBNS ocar pi ne
hydrochlorlde pirarubicin; piritrexim placetin A
pI ac em mrﬁ}}omﬂa&m weigbed aud iweseroway adredi todhe cpmapidiguch that the

{ﬂeﬁ g)gonggﬁa 1{)}3 ?f glgeg.?%ﬁ?g%gr f\)ilfls? %1 ul{ n’I}OtOr rlngfi'}ldf .eI‘he m1xture was then

BHARBY hwelti sirdahicdRaqabdf 1 @ediana hlﬁbui 310 q@)olfeis aﬂ@ed amounts of the
inhibitors; protein A-based i mune nodul ator; prote

mmp@mdowmhﬁomllmoluh@hmde mprR jamesats ot e gormnerad were added to the

Eﬁ}}l a‘ﬂjﬁ{h éﬁgﬁ utag IWIgﬁ o§%§ gllrvg gglgda 5‘09{}9%&1?&1’[11 %héuglééngfoi was achieved.

PUE SEPERAGH Wb tRh fMerdddbrotightactid erpgltebThe ﬁltered solutlon was diluted

]E;)Vgt:h%/]p]hx%@et( Eé)eg Ewe Conjwueggetlseawr az;g,%géggfgl g gp@pﬁme the concentration of
§1%ﬁ§§e inhibitors; ras inhibitors; ras-GAP
P retelllptlne denet hyl at ed,; rheniun1Re 186

d hi
?glg| ;&Flﬁ]tl-g?e[dé rsgﬁ%i%b%nﬁlé eﬁoétm?fﬂ% gllb(r) g\g&ien a(K' ﬂgnt Wilmington, DE)

ERHAERNE aBhoddl uROX YhatesatyBghp, S aiodtlopioo; auSwaﬁﬁlisllér a model 1100
sarcophytol A sara_yarmstl m Sdi 1 mnetics;

DaodesAiTAE De@mtpﬁ@ edegiention @iy 28 FPSC analysiswas performed using a
ol geonuc!?bel 219 %stel 8(?}115?}53%%' %?ez:’tgrﬂﬁhle Qxfétér E&rﬁélhﬁ{gso 1% formic acid.

MBUlEephd@de e dppb&l And sfilzeéd Itl&bllglscmbstzlmetanﬁurasoxﬂl appuratus and
bor ocapt at e; sodlunughenylfcet sol verol ;

pumaed AedicAnBRR dRifpH-GrBhming IR, VepEiHe SR Tge MS C18

%Rélg@w{ f,bl'[lnB 4FRh RO W&&@%&b NMISBRNQIAL BKIAY fitted with
allam né; stem ce |n| tor;: stemcell division

lﬂre-bolhlﬁﬁsﬁlta‘t@(ﬂ]eﬂm M8; cs& iy i 30 b Bhe epkimn was maintained at

sul f nosi ne; i.ve vasopact.ive intes al pep
éﬂtcéglaﬁ‘ias‘icqu§m%§d?%‘{ ApstUeRSHINE RS fﬂﬁ?‘i §\§Wﬁghjé[?i (hemstation
g4 syzan tallinmustine; tanoxifen
%%%ﬁgégvﬁé tau onustlne tazar ot ene; tecogal an
sodi um tegafur; tellurapyrylium telonerase

inhibitors; tenoporfm tenozol om de; teniposide;
tetrachl orodecaoxi de; tetra&g2om ne;




t hal i bl astine; thiocoraline; thronbopoietin;

t hronbopoietin mnetic; thymalfasin; thynopoietin

WO e@efpowr0 agoni st; thymotrinan; thyroid stinmul B€T/N§2005/021642
hornone; tin ethyl etiopurpurin; tirapazam ne;

ti tanocene bichloride; topsentin; toremfene;

totipotent stemcell factor; translation inhibitors;

treti Boiubilitydh@aBt ¥icH rcbﬂl'p@ﬁnd febtb€ bfd BbRR below in Table 1.
trimetrexate; triptorelin; tropisetron; turosteride;

tyrosimgieli, @ﬁ@oﬂlﬁg_ﬁ)ght ors; tyrphostins; UBC
i nhi biTors; ubeni Mex; ur ogeni tal si nus-deri ved grow h
iSadap s osgltsf act OdSmpomtdoki Nagiliteaepkogail agoni st s;

vapreoet-de—varokd yector—system—erythrocyte gene
t her apy; vel l;%g%ﬁlror{?é’F anmi ne; vexdins; verteporfin;

vi nor e} bi ne; |viGewadund he; vitaxin; vorozole
Zamot e[ ORGy Z e piat 1T, [Zitastorfygyand—zsnpst at i n
stimalpmer. Preferred additional anti-cancer drugs are
5- i uof odf aci|l and* | eucovorin. BRenpl es of | t herapeuti c

anbi bodi es' t hat can be (ised H&d;@l(isod)ut are not

Ii@tc tor HERCEPTHNG) \..uot“;éégab, {cenent ech, CA)

whi'ch | s"a hiumani Zed anti - HER2 ocl onal @nti body for
th& trieatkeny of patienis W|th red0ast at i ¢ pbreast
cagcer] REOPR(T) g abciximab)—(Cgntocor)—which is an
anti-glycoprotein llb/illa receptor on thel platelets
fofl the preventior of clot forneii%on; ZENAPAX(r)
(daclTzuwmb) [ (Roche Phatmaceuticalss, Sw Bzerl and)

e h—-Soaii-rraResuppressive—humpal-zedUant i - CD25
m)r{ocl o%% Aantl boE?xJ/ for t he p?%]vle(;wﬁoé)n of @acute renal
al Kogr[af¥g¥ ejl ect i dn; PANOREX('t m43whi ch i's ja murine

amt = 7~ Aeett—s fau: ant ant+pod d axo
M&O{Cﬁgn ocor,1 BECP whi Uc§h5|4| Oscd% aum ne &

anMi -i|diB¥ype (GDB2 epitope) | gGHI®PI body(I|nCl one

Syt en) ; aNaMC{ C2Z2513hi ch] 1S a chishgii ¢ anti EGFR | gG
anti-bodv—(}l it one Syst n‘\lr')’ METFAXINCEt M whilch is a
hurrani ze%iKam i - VI3 inf egrin aﬁ{qOBody (Appl i ed

Mol ecul ar Evol ution/ Medl nrune); Canpath 1H LDP-03
which is a humani zed anti CD52 1gd anti body
(Leukosite); Smart ML95 which is a humani zed anti-CD33

P, (e D0 LSRN TP AN e cmy

Compotiriasrie 2t Sc i, 1R3dshaldZb, thyedk sijghi flcXhRHEXSA fE (g suhib@llfty than the
|s a hupani zed_ anti - | gG anti body. (| nmunonedi cs);
TERYHR! o @]@n%ﬁﬁ@ﬁ%fﬂ% J;partifikoSempounds 1'and 2 showed
i v
i
dindlis- do@avBndmn tGdpgeyndd TO5 Phat 7r) shoWI@E(ﬁaﬁlch.‘lgﬂfeatsr water solubility than

BB E o R0, ant Lbody, (| BEC. Prar M subi shi)

anti body (1 DEC/ Schering AG; IDEC 131 is a humani zed
anti-CD40OL anti body (IDEC/Eisai); IDEC1 5 1 is

aprimatized anti- CD4 antibody (I1DEC); IDEC 1 52 |s a
Mﬂ 6 pBlﬁﬂ‘ﬁ;ilo-HMdRdeﬁtAlhkdﬂ\/DislamFHﬂ%S enifiiant AR

ot el DeS| n

etHant F=cotpt-ern “&Ctor 5
m; D2E7 .is a humani zed
L PRAFNASACACUCSERGIARADE 5 hunmni zed

anti -TN; Fab fr gnent (Celltech); IDEC—l 51 is a
pr i e Q@[ﬁeqeg@ch@meﬂbf@ayt d9apicene week prior to use, were fed

laboratory ohow and water ad libitum, and were housed in temperature and humidity

Q qfv
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Phar m Sm t hKl i ne Beecham; MDX-CD4 is a human anti-CD4

| gG anti body (Medarex/ Ei sai / Genmab); CD20-sreptdavi din
W@ 2w60099m8 yttri um 90; NeoRx); CDP571 is a hunaPCmE82005/021642

anti-TNF- 1g&4 antibody (Celltech); LDP-02 is a

humani zed anti-a4/ 37 anti body (LeukoSite/ CGenentech);

OrthoC one OKT4A is a humani zed anti-CD4 |1 gG anti body

U A fbr 3 dveb¥tOinjecti
§ Ea?lg(t1 I?%&%gt‘dzg& ogen9%&él\#?EPSIh?I%d’C!lsb&l glsThs al hlﬂmanlvzeed mjection ot @
eapbule\ibAoﬁallaglﬁumstrathmdyT}(rE dogs; waredusGATion B sjudyaCompounds were

h i 1%@%1%-&%}/ glzaaﬁgﬁzilbOd {) C:tgya aL §€Sl‘ h[-lé cf%ts%] was adjusted based on

fﬁ%ta*ﬁﬁﬁﬁ'sm ySRIPRS BlddNGnMest WgreicoMedted eintdded1side 5pUO and 30 min
are not I|n1ted to al kyl ating agents, antlnetabolltes

aat U Al 4,08, dblam 24 Imr(emmmn@f@r ratipnog! e opmpoppg and plasma

ts _usef ul 9r the tr. rev of¢ C
W&P@Mﬁ’a et i RetiB R aN e BB BhE: € REhESE Phpitcftbbd samples
?Bﬁﬁcp'i'n 'ﬂ]ﬁn&&j &abUheaufedNBY d ﬂlﬂhidedhlbﬁxatdgkdpmgﬁ'ﬂh tandem mass

ards .g., mechl oroet ham ne, cycl ophospham de,

m@o@lwm;neuer (ERIS/MSB) aljer S9unk o tieses sqraplgs were extracted by protein
busul f an i tr a e r S

BRG] il SEORBESTIC o MR Oai] Oy Bfned by
aahdaae bakel (coreentisinuvs. peak Iuhe) madaawuhrthe same BE’Mmmbnqmocedure of

of T-cell malignancies in the ds and. c sitio
Sncxed | FonR-| DhE Y HORETEHIY & B LGy 1o (GG s Bre modified

) R tration t
530S T8 DR e S PUGAR A e concnain
rEmiteptRpstimaed byhC/Rgwher ey apoptassedaly ‘dn)i‘ ledsk alrpt@mgrﬁfssmn of the
nat ural products useful for the.treatnen

et 1 BREGHHoR oo BpiPGn M| Gs PRETIS. Mt Hohmggpyreble plasms
dnoﬁ%a%ﬂéb‘i‘lﬁz'v&h\é%ﬁfchﬁfbd'HS/CAU@@o/bNUC@\F e not

Flﬁ]te to vinca al kal oi d g., Vvinblastin,

vi ncristine), eplpodophyllotOX|ns (e.q. etop05|de),
antibiotics (e.g., daunorubicin, doxorubicin,

bl eonByi n) Biemalyies Methad of Comppardadl nasieB) ingrlasma by LC/MS/MS
bi ol ogi cal response nodifiers (e.g., interferon

al phafonfpvan® @9 aall (3 &d ¢ indgnagenidardisefeudxtiaotedtifem heparinized
treatment or prevention of cancer in the methods and

plaspedivt pretein gfredipitation it aeeionifdleufrbrasatogipphy, gias achieved on an
é(;lm ég%g:tl%% éWa aﬁég %%Etﬂég%rjgfz i EIP( %o frmﬁgf§ o' Qb O?&?%@n@% mixture of

eédoniilé, v aer &[djfcﬁ‘ﬁlﬁdﬁydlﬁEAﬁHyQEWaé q»egformed on a 801ex API 365 tandem
hexanethlynelan1ne t hi ot epa) sul f onat es

BUSY S RYMElST PHitsyThocias sp@ygnter %ﬁ» PV 100F SYRES ﬁ iréd using the
[ ne
fnglll?gpﬁ éah%tl(ﬁl’z tlﬂo%?%ﬂ?g %]E?{Mng ggé i tﬂarﬁ{zl 3r?§tz(§ bo??% éSThe run time was 9
ufe et sdnoplet el Compoureiat(1pando(3e weart iquantiséted bycepeakrarea ratio using
th net g? and conpositions, of . the invention include
"é(?lé egst- ?ﬂ“laéf’dhl%eﬁr FeSFSSEoR eI anal og (e. g. ,

nethotrexate) %£|n1d|ne anal ogs

f | uor Biayeilabilify sk @aqlh@mr@\yfl%égﬁdﬁ& shqyyp pejgw in Table 2. As can
al ags: ( a u hi e

SRt i el ZEPBRARN Rl QIR ), spareq gpuch grater

blvavhitabiitge tanothe r@mspmﬂmgomemaadc e:omlpnumdn eormendiedalt compound,

and co itions of the invention include but are not

Iqoﬁﬂpéggi -vinca al kaloids (e.g., vinblastin,

vincristine), epipodophyllotoxins (e.g., etoposide,

teni poside), antibiotics (e.g., actinonycin D,

daunor ubi ci n, doxorubi cin, bleonycin, plicanycin,

mtomycin), enzynes (e.g., L-asparaginase), or

bi ol ogi cal response nodifiers (e.g., interferon

al pha) .
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Exanpl es of hornones and antagoni sts useful for the
treatnment or prevention of cancer in the nethods and

W@ vpo8t980 ons of the invention include but areP@DUS2005/021642
limted to adrenocorticosteroids (e.g., prednisone),
progestins (e.g., hydroxyprogesterone caproate,
megestrol acetate, medroxyprogesterone acetate),

Bahs Qggﬁvgﬁa@hw,wgh et hl ystil bestrol, ethinyl

estrad rogen (e.g., ta X|fen) andr ogens
% Hq g t ogt ?one r gpi Bieareitebilifyi ugxymest er one) ,

AP r % n|( Oﬁlpoun | yt ami de)), gonadotropin rel easing
ag(e Heuproli-de)y—Ot her agents that
can be used in N?W@%ﬁﬂ?rods and withithe conpositions
of 1t he| i nvent|i ¢fiCofnpeund he treadaBnent or prevention of
cancer | i nclude plgti num coordi nati on conpl exes (e.g.,
cisplatin, C rhobl atin)l anthracenedi one (e.g.,

mi oxaht Pohe)|, suBstityted ufla (e.q., hydroxyurea),
nmeshyT | hy\df aZzi ne derivative (38.9., procarbazine),
adrenocortical—suppressant—{e—g——ntt ot ane,

am nogl utet hi m de). The bis(thio-hydrazi de am de)

di salts disclosed here|n are beI|eved to be
Brample 17 a Pragess Method Jer Rygpaingdisediimi 2allsr ed wit h
anti-cancer agents whi ch act by arrestingcells in the
I32- ML@M@@JO stabilization of mcrotubul es.

Iguz Y Pﬁlt Irlii%:ogﬁﬁgF methq q‘%}%h a cogg c){lnd:?\*({;ltﬁ%%%r%tlog is suspended in

sting, seebRAk. S%o@@mé@ﬁvmnt@mma@m@ efsscagmeﬂmbm form 38 mL
act by arresting cells in thed%émfghases due to

of 2Bl Vi soduticsn 13 hﬁaQH @PIMBQIP B @ syipensen of the compound while

%’Ig{ﬂé i %@?ﬁ teﬁ’%@ BUT'S oz aI sgﬁiﬁg\l/\ﬁﬁ Ilggsqﬁﬁ-g@ligg?%t 20 min. to give

D@ieaﬁéo&iticﬁh #n @B kﬁﬂwa veaterBk Sdd. CllansblB{o3iE Gll@8d to come to
M vobul i n isethionate (aI S0 known

Wont feperatee anseheugao gl o5 APRE g :ngg@@ﬁ%ifv%bg@d to stir
%/oﬁ)lt %ﬁh&tﬁ%ﬁa h&@%ﬂ&é&%@é@ﬁ%ﬁ& is ot eéféd%gqmﬁa@&l. E- 7010)

i ns suc rtin A and Altorhyrtin
0, S’mbdﬂ gteeimthtens afidadcto absuﬁﬁ)m@ cs(“taat:uone and stirred for 2 hours at room

%%g)%ga:tértpaéxpﬁ cgl’lecé%ﬁlﬁgf @'{ag%)p ﬁmg dngg 3/%1(21%1#11?2 fc;f 1 hour at about 50 °C

| ROESheddna. 9) . Cemadotin
DR e 15%(13%2%1%\/\% SR, 0b7os

andNSC- D 669356) Epot hi | ones (such as Epothil one A,
Epot hi | one B, Epothilone C (al so known as

)metﬁ?pﬂlmﬂeﬁﬁﬁ/lﬁvdﬁ@&id')ldtmelaﬁa CBRotind ome BN oxi de,
EpothiTone A N-oxide, 16-aza-epothilone B, 21-

am no e 131 tHe#3ad) The analytical data was
21- hyg;gﬁgjhepopﬁ &S@@%dg@ggﬁﬁ?m%% Desoxyepot hi | gtne
Bs folldwdEpoOF) , 26-f 1 uor oepot hil one), Auristatin PE
(al so known as NSC- 654663), Soblidotin (also known as
TZT- 162 YMRLBMSO Qs P(ppRt) dr38aT.02 (mal Gi), Rrsdwe, &%), 2.13 (s, 2H)
LS-4577), LS-4578 (Pharmacia, al so known as LS-477-P),
LS- 44ETenﬁéﬁlfeam¢ys@) ,CAi&atéd 5? ¢ RHANINGIRE;: BRB:-3U, I2BF@ N 12.11,
Aventis), Vincristine sulfate, DZ-3358 (Daiichi ) FR-
93877 fqumdjG 4238, H 41180 Nideln Sdl3-46- 9885B) , GS- 164
(Takeda), GS-198 (Takeda), KAR- 2 (Hungarian Acadeny
of Sci ences), BSF-223651 (BASF, al so known as |LX-651
and LU 223651), SAH 49960 (Lilly/ Novartis), SDZ-268970
(Lilly/ Novartis), AM 97 (Armad/ Kyowa Hakko), AM 132
(Armad), AM 138 (Armad/ Kyowa Hakko), | DN 5005

41



(I ndena), Cryptophycin 52 (also known as LY-355703),

AC- 7739 (A inonpoto, also known as AVE- 8063A and
wE308009981L) , AC- 7700 (A i nonoto, al so known asPCT/US2005/021642

AVE- 8062, AVE- 8062A, CS-39-L-Ser.Hd, and

RPR-258062A), Vitilevuam de, Tubulysin A Canadensol

Centaureidin (al so known as NSC- 106969), T-138067

"~h§1%91@g aﬁf@e Solutlon
| ai ovm smplalaﬂiazbﬁslthmtiymld%ﬁ)de) E@@lpo(mdslaswsraan@ was combined

0 I@I@L,sﬁyagﬁ o O Bes S  WE sy SOERR v

iaimiSPA
(PHEREDs NIDI] 3 b, Tl Bkt tugﬂ%éégifdl?é@'ﬁﬁ Ghon s de o

tbmpériatun, a,nd ﬂhesrnlmmsacsolséltc}@tem;eedﬁl deapigs C. The aqueous sodium

RIS oAb PR B Gl oV RS gl it Mo he

DRSS BINRIdePr2h8 Hixfufs t AftdBdidRRN, e HiRRIFE wadbieéd Jor 110 minutes.
Hem asterlin, 3-BAABU (Cytoskeleton/M. Sinai School

Tife rbsdtmg y;@lovadlggdmmdm;(t}g@-hmazq_ig gmdejr WNUPM&§ &¢parated into three
Lni e acetyl acet onat e,
gsse R Py RAEPRT e

nsa rol, Inanocine (also known
as NSC- 698666) 3 IAABE (Cytoskeleton/Nt Si nai School
of NbdlClne), A- 204197 (Abbott) T- 607 (Tulgrf , also
o 18 o { Bigfihis 7 a‘ /LS, LM 304
El eUtR% 8?1111 cf &‘EH Bf ﬁl% A5y &E(Zd‘lﬁﬁ%ﬁﬁh&hydrazide amide)
Desaety PEI"eut R ero Isoe uthero A,
B omub Asesoatbiimd, wﬁaﬂV hﬂe@fsmethyl t@arbiubdedier and stirred for 60 minutes

(Ehéquzlﬁg‘glggg rg%;cggmqé}%l%gt n3 A@%a}@ﬁl\% dth%')ﬁ%}{l?l}g s ﬁ}%? V\%é_\g%t%red washed
‘%%E hg L&ﬁ), of at)l?'qciﬁfxﬂﬁg bk gtﬁerﬁacef&%@ﬂ@l {eAVaRYl stller, ﬁﬂg@%a $¢ 5 mL of

ozostatin henyl ahi stin (al so kn
ahyll‘dﬁéﬂa‘eé) GREORMN] solxeh8 8BS refAEed bwacmm) fo g»veééé @rw\% f@ %) of the

‘ﬁl:lgfglé%( %}%\lggg@(ggg ap g@@g&%ﬂl &Z@T %bcgﬁfa{xﬁiﬂﬁlWas visible.

286 (al so known as SPA-110, trifl uoroacet ate

salt) (Weth), D-82317 (Zentarls), D-82318 Zentarls)
BGni1e383. $NG:IY51¢Id Pueg rade A 3 Salt

BPR- Oy- 007 t I I t h
SSR- ng)a_lf ]11(ré\la ggx{ﬁlg?l?o)fth V?_Ige g%x?&lsﬁﬂg}n[ (gﬁls—u ?ﬁ?aggd@%ﬂnde)
SRLERNIYCEIMbih@iyRh G O lml bﬁmbuhwmmbum otteee ad stirréd fom@0 minutes
%plj;af;&;xo@\}/gg I;pggllgquggﬁ@g }’9 algp%r(r)l nqglu‘:tgs) gr? n&élﬁgﬁ(a)i q%lngif ?%t%y? tert-butyl
di
v_s(%slne de% aﬁ?ﬁ gg%gér%h@sgggﬂ g%cﬁ@ﬁ?%éd@oﬁ %Z Mna’l 14 hours.

Itors suc

ﬂa@fbﬁ'@im% e yRIRISted, a\méh@lx\lvmﬁ 10l edli o 1 esixofre of ethyl
radi ci co

a@taécp:n@&wﬂ fplﬁégu@ﬁgg;f ?033%2\163 byI Fgf\gggqh ﬂ%{%ﬁ ﬁesu‘i)ual solvent was
%t%{dovefi %Q“v%uﬂﬁ WL & ég’ilgxﬁ Yo HRNGE SRRl of Compound (1) as 2
stabiTi I or

W crot ubu tlon The structure o
ﬁﬂxgmhhssdhbwmowaﬂ&nganﬁmnwhmyW&hw ogs of taxol are
known, including taxotere, the structure of which is
shown in Figure 2. Taxotere is also referred to as

g%%?fe%ogé% ViRl ogftlfu&'@Biég tﬁﬁ-ﬁdrﬁl@@&mfd@ﬁmsodﬁ@ﬁ ggs are
ese conpounds have the basic

t axand mleethed (pnrtm of teoshoyn yellow disadisnt kigtthiodydirgideapde)

al so been shown. to arrest NI
EHHB OB oh PGBEC 1B 17 Gl Bob e i Gy R i g0 hinutes
{eSpitdtion! R cAPRAMABIs thiP30 MiiksyS An additional 34 mL of methyl tert-butyl

ether was added to the resulting thick slurry, and was stirred for an additional 14 hours.
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3-23 that a wde variety of substituents can decorate
the taxane skel eton w thout adversely affecting
whr@bogive@l activity. It is al so apparent thatP@BUS2005/021642
one or both of the cycl ohexane rings of a taxol anal og
can have a double bond at the indicated positions. For
clarity purposes t he basi c taxane skeleton is shown
? fnﬂ #ergcp h&i \(/Yﬂll)lo @l df 2 PAuRlig;rbon gt%yl
ave on1tte roﬁ1 cl ohexane rings in the
hc&xaﬁmeﬁig& kezt-butyl ethere ﬁé}m@d blyyl 030k wf etluyhiceFade. Ny esadual solvent was

VI). The basic t.ax skel ude er
éfﬁ%g"&SI}%lVé“B%Eo FRE Srid S GTO) Sr L oGS oFipgund (1 s e
:yeﬁ’(;v@ doli ) b é‘l‘l&ﬁ contdRidRtwal vidipledr al  For nul as
) and (VI11) below. A nunber of atons have al so

been on1tted fronmStructuraI Formula (VI) to indicate

Sit es\)\z}g%\”(ﬂsgﬁ SE,); ) aeln Xﬁ{chﬁtrl'y%ﬂo SgH?ﬁ%%ﬂB&f Witfi references to

anong Xxanple I on on

RFANE idaheits metd@fSt Wﬂl Ve aideBty@EDY thbednliel ahesrt that various
hat hydroxyl, acyl, alkoxy or anot her ox%%en beari ng

ghnges inferm and d@t@ﬂmﬁy e msda theagin oyt dep mgefg%nél%?oﬁcope of the
ot her sub t e skel eton can be nade
ﬁvfeﬂ% r%echﬁllp taé"s%{l ﬁg ebghpgﬁ&dtcgﬁg%hance and stabilize

m cr ot ubul e fornatlon Thus the term "taxol anal og"

is defined herein to mean a conmpound whi ch has the
basi ¢ taxol skeleton and which pronotes m crotubul e
formati on. Taxol analogs nmay be fornul ated as a
nanoparticle colloidal conposition to inprove the
infusion time and to elimnate the need to deliver the
drug with Crenophor which causes hypersensitivity
reactions in sonme patients. An exanple of a taxo
anal og fornul ated as a nanoparticle colloida
conmposition is ABI-007 which is a nanoparticle
col | oi dal conposition of protein-stabilized paclitaxe
that is reconstituted in saline. Typically, the taxo
anal ogs used herein are represented by Structura
Formula (VII) or (VII1):(M1). (MI1l). RIOis a | ower
al kyl group, a substituted | ower al kyl group, a phenyl
group, a substituted phenyl group, -SR, -NHRL or -OR1
. R11 is a lower al kyl group, a substituted | ower

al kyl group, an aryl group or a substituted aryl

group. R12 is -H, -OH Ilower alkyl, substituted | ower
al kyl , | ower al koxy, substituted | ower al koxy,
-OCU){ImmrMKW),-OIX@-@UMHtMedImmr

al kyl), -OCH2-O (I ower al kyl) -S-CH2-O (| ower al kyl).
Rl is -H -CH3, or, taken together with R14 , -CH -.
Rl4 is -H -0OH |ower alkoxy, -OC(O-(lower alkyl),
substituted | ower al koxy, -OC( O-(substituted | ower
alkyl), -0-CH 2-OP(O(OH 2, -OCH-0O(lower alkyl),
-0-CH 2- S-(lower alkyl) or, taken together with R20,
a double bond.Ri 5 -H |ower acyl, |ower alkyl,
substituted | ower al kyl, al koxynethyl, alkthionethyl,
-OC(O-O I ower al kyl), -OC(O-Q(substituted | ower

al kyl ),
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-OC(O -NH(l ower alkyl) or -OC(O) -NH(substituted | ower

al kyl). R16 is phenyl or substituted phenyl. R 7 is
WO kosloawser acyl, substituted | ower acyl, | owerPel/k§1005/021642

substituted, |ower alkyl, (lIower alkoxy)nethyl or

(I ower alkyl)thiomethyl. R18 -H, -CH3 or, taken

together with R17 and the carbon atons to which R17

and R are bonded, a five or six nmenbered a

non- aromati c heterocyclic riclrt%l}\)@ is a lower alkyl

group, a substituted |ower alkyl group, a phenyl

Whaup,cldmsdlsti t uted phenyl group. R20 is -H or a

hal ogen R2I is - H, | ower al kyl, substituted |ower

| kyl ower or bst it ut ed

gr elye ‘1?11 ’iltﬁgié@h é?ﬂgw}%sgﬁlfétltrg}%@f?f}?as (VI1)
and (VIII) are defined as follows: R10 is phenyl, r

- but oxy, -S-CH2-CH (CH3)2, -S-CH(CH3 -S—(CH2)3CH3,
-O- CH(CH3) 3, -NH CH(CH3) 3, CIﬂzM(OJH@% or ar

-chl orophenyl ; Rl11lis phenyl, (CHS) 2CHCH2-, -2-furanyl,

cycl opropyl or ara-tdlsuyl; S -Hz C]—| CI-BQO or

- (CH2) 2- -m)rphollnolR|3|s nd R14 ,
taken together, are %Ef - R,
-CH2- O P( O ( ; 3 “ yI

-H or, Rl7 and take\l] togeth%r are -0- Ris ~
is-H;RZOis-Hr-F and R2 1 is -H, :
-C(O-CHBr-(CH2)is3-CH3 or -C(O - (CH2) 14- CH3; S

- C( O - CH2- CH( OH) - COCH,

-C(O-CH2-O- C(O - CH2CH( NH2) - CONH2, -C( O -CH2-O CH
2CH20Bhgredr - C(0)- O C(O) - CH2CH3. A taxol anal og can

al so be bo@’digchQaIQr{t HBfid BFQ g’@&h’u{t&%ﬁl hsubstituted straight chained
pharmaceutically acceptabl e polyner, such as a

pol yahydrbearbylesroine exanpl e of a polyner of this type

3 used neRewt ¢ idrradentBieh SRalpRaro e SbstirtSa afphatic
bi s(t g} h%ﬁj%rglzgr‘aﬁ% 8 g@stﬁit&%r&ﬁgr@ 1? Cor R§ @6ld IrgT ﬁkéh @gé‘ther with

be pr thod of the invention. The nethod
of pr tmmarhmg ant aitoh geo latssscto kwIth ﬂﬂleE amhimdzd dadmiRdend Ry taken

o sl 1 hoelse, LU, SR, S-COIRL I DB JSHld B, o o
base &%nﬁﬁk@kﬁn&%@ﬁéHh@oﬁ%ﬂﬁﬁ?ﬁﬂ@d@ﬂmdﬁbn&ﬁbwhgon and

conmbi ning the solution and an” organi ¢ anti sol vent,
t her eby pr éds gfooatdranda disalt of the

bi s(Ut o hygiagl e AL ARk B Mora EOTBRNAR FARLSAANIETs o

t he dpp&hRsadichilybddepabhyiivagitdatian de) di sal ts can be
prepared according to nethodsdescribed in U S.

Publ i cati on Nos. 2003/00455 18 and 2003/01 19914, both

L T EYERETR Al e

2004/ @2R5016 Al, entitled TREATMENT FOR CANCERS. The
entire teachings of these publications are
i ncorporated herein by reference. Typically, at |east

?bo ut mﬁ@oﬁ}%ﬂ{d SR st SeiRfihd HerPasaitivfify LB iayeLation is Na*,

or ea

4.  The compound of Claim 3, wherein Z is O, Ry and R, are the same and R3 and Ry

are the same.
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nol ar equi val ent of neutral bis(thio-hydrazide am de);
nore typically, fromabout 2 to about 5 equival ents,
w@eoopefoer abl y from about 2.0 to about 2.5 eqUPEHIUSINNS021642

Sui t abl e bases can be strong enough to react with a
bi s(t hi o- hydrazi de am de) to produced a disalt. In
various enbodi nents, the base can be an am ne (e.g.,
5t ri etﬁ%é'c%fﬂ %ﬁnd gf@ﬁﬁﬂﬁl @thﬁr butyl am ne, or the

an foxide (e.g., tetramethyammoni um
hy d r OXI de,Y iset cf(azIaLmyﬂ)carclLTE@(R.sBJs)hyd@HxGIdé, , tomst(hE=GHe) ;

an al kal oxi de t hi um hydr oxi de, sodi um
hydr&kﬁ@ngﬁ?a‘g ‘S@ %cﬁl‘ij or the Iike) an alkali
metal Cl-Gg ﬁ'd‘f%kéi@ach%de@en@hhﬁtﬂ seilathaBEbegibsRiugd, aliphatic
sodi um am de, |ithium diisopropyl am de, or the l'ike).

In sareus wbBeisrdharsl Re ise spbgiuted og@l@ﬁubisﬁtWéra&fhga@lp, of, Rs and R,

SR e Fr e R

preferably, sodium hydroxi de, sodi um nethoxi de, or

sodi um et hoxi de. I n various enbodi nents, the base can
the ariflwldoamounépﬁclaﬂmésw@éfe(fb g., sodium hydri de,

pot assi um‘z Cg%? Qr the like), a divalent netal base
(e.qg., |de) a Cl-C6 al kyl alkali netal
(e.g., b UtBﬁ' :iridtmzl dtepachar subBtitateslor ahdulsiitunelt ayl dreuy.and

phenylllth|um More typical l the base is_]ithium
hydri de, sRchndrR4dieFiche Subétef&{eéu aP'iuaf‘él ahphatlc group.

butyllithiun1 but yl sodi um butylpotaSS|um

hen |th|u p! I S :
us ed r'ﬂ.?l% %Pﬁﬂa‘f#%o Whtléf%m Rﬁ &l &hees II96|OitE ﬁllquér)rl]ums% 3tr1r(i o
potag@byﬂhwgaﬁpmnkq@dmgubld|un1 The organic solvent

can be any organic solvent which is stable when the

base is added to a mxture of the bis(thio-hydrazide
am de%l%eacrb%ﬂol&ﬁd QF B0y %ﬁ/‘?llef/e add/ R, 51%' da¥h att BRyPEBARbE Ry is -H
sol v 'S 'polar enough to sso ve th

bi s( tdtimethyldr azi de an1de) salt forned by the nethod to
forma solution. In various enbodi nents, the organic
solvent is water-m scible. The organic solvent can
@enerrﬂllé é’on%ﬁ) ﬁlo? ei8 o A Rl afdR: ?l&u‘eﬂﬁ@ﬁ h GuiRkiaabdbr

(e et handl, 1-propano pr opanol , or.
t he | irksestitateCph@4yl gtqup hat Ro aké Raaze qagh qethyl oe edwib,
nmet hyl ethyl ketone, 2-butanone, or the like), a C2-C4
aliphatic ether (e.g., diethyl ether, dipropyl ether,
OPIIE c?a?nﬁ%@ Cl&n 9, Rheldik e, ph@n%@éb represented by R; and the

cyclo |ph icether (e.qg., tetrahydrof uran,_ dioxane,
or t hgheniykeippp dépresehigtl by Rzaemerntionaldy sbwhiptedsyiith grg efgmore groups
N'WEtQi rolldone a glycol (e.g., ethylene glycol,
pr opyf %@§%$ tetramet hyl ene glycol, or the |ike),

anhal kyl glﬁﬁcqleEIEie.rCL(g F, -ORY, h®L®G|jRa gCgDRd J -GN nNGSyLNOz,
ether, or the Ii , and acetqgnitril e ty

t he orRAH:-SuH;e 2%%@ @@1 Bbt e@m%%béépha(ﬁg]\lﬂz, XONHR,
et han 2 | Qgﬁ@ pﬁw

but an%m(\@{a% fm@hb al"u;\l{]R tert utq aﬁ cohol or 't he

Ikl ke) ., mc@ga@b)fwawgtmmm FROON@RS)| -C(=NH)-NH,,

et one Pr ef era the_or C

sel ect(é(ﬁm)ol?ﬂiﬁgt ﬁ:é )I\Kgﬁ%&o’hﬂg{@@f @;ﬁ@ﬁm

t hyl @qem{a b ﬁqi heNaIE@R AR SOl vent

ies z\ SO ven? ( 5] &gtdIgHgNtﬁo tg}]}g[sol ut’i on ST Yen
-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’,
NRE-C(=NH)-N(R®R?), -NR*-C(=NR®)-NH, -NR*-C(=NR°)-NHR®,
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created by conbining the base, the bis(thio-hydrazide
am de) and the organic solvent, causes the
whe@emmoahydr azi de am de) disalt to precipitatBCDUS200$/021642
solution. Typically, the organic antisolvent can be
sel ected froma C5-Cl0 al kane (e.g., pentane,
petrol eum et her, hexane, heptane, octane, isooctane,

or theupdk E)NR k@?g\ﬂgﬁag &l QPEXANe.SO,NHR?,
cycl og\g%ta ﬁ(&ﬁb% E ; 0 a y egter 50,
(e.g. scm\m? a@ﬁm HEHPYRRIC cEREER® taam—aimyr at e,

ot her-CRIFCRAS T -CERer SthethyrS b by (@R TG fe cach
li ke)ing arf&ﬂ{yleg?&l %fBiina?fﬁél g?&ﬁ) niRTaforb MR H‘e@érbé’ychc group or

the org n| | sol vent "éan be selected fromdieth
et her -N@&'R )o‘;a}(bn Exghtéﬁr (ﬁmrga substiiad oramsubsptlﬁgynomaromatlc

mst h;]'?é{?x)gwc %}/fp, gﬁqg%n t AR | ar(grtggf%( a?IgJ 19(%32/ ?{Ofna 1C Eletelocychc

acet ag8yp Péﬁi’@s\éhte@%?@tfel andehé ﬂdﬁﬁaroﬁ@ﬁ@%@terd‘c)j@h@@@&p@@resented
hept ane,” and. petrol eum ether. In sonme enbodi nents, the

or ganby.-Nih R§cﬁrv eash apiianally anddadependently sHbstwtedsuibge or more

cycl oal kane. ws preferred enbodi nents, the
or gangrc?u%S ]iepgegfnt é{){ygan be heptane; or, the organic
ant i sol venr? pard’, bOR Y- emlwballeyl}]eSth-NﬂzhﬂNM$t-N(R1)ﬂ

o abnk R ORI R R e AR N,

th " _
sugstn m‘?& |%§3P2%@§rﬁ@t(ﬁzcﬁr@gﬁk . 233 tC(O)R , CONR";,
t her eDZ(OR mGG(G)Nmilzu&O)zMﬂs@aw(RngS@ﬁg NIESONE ).,

th th b d d d
ol ut NSO i 6ar Y onr r NS0 tir azi de arm doy
sol ution c ﬂ Q—Ici@f“‘(ﬂ @ﬁ}g%ﬁﬁipl Xm&%&%ﬁﬂle&?@éﬂ&l Qo@ﬁ anon-

and about nol es of neutral bis(thio-hydrazid
anmi dejroatatic hetemcwelmb grenp eng hhdnyl groupfoptipuglyi subsigiied rvmth alkyl,

? Let ﬁgﬂt)‘gjé}’ly%‘%g eg) b%l}} Q:Ieég]?nqggﬁ %%{tge cl?lg%%ﬁgﬁ%élg 0E)er

each H1aIk§z[anﬂf1lergan' Cc soI vent. Preferably, about 1
nol e of the neut ral bis(thio-hydrazide am de) are
conbi ned peN®R3cls aInomemomﬁtmh@@rﬁpzcl@cgrmPTOVAéedeéleon -aromatic

P g; rer;eﬁét?ﬁpésmqltcrég)@ﬁﬁggw% d]b\ye Xt G‘tj (Rg Zzutk‘lzlﬂ c]%ﬂipl 15% §ondary ring

bi S(tﬂhﬁrefh‘z‘éiélﬁﬁxﬁﬂyamlaed or angllatehe base can i ncl ude
one ornore species such as the neutral

bi s(t hi o-hydrazi de am de), the bis(thio-hydrazide

de ts,

B bR | S s Bl dpbhanbin, wa
sol vegie dp&oﬁfztll}edmehtltuEdaﬁéf @bicy, alkneC bﬁealk&}abm@zl Raloalkyl,
nol ar _to_about 5 no| ar _aqueqQus sO h , or
mor o Gz Ehaeation, Bl EbIoT: RO NEagh el -1 -L NO, or
pr ef erd Igd enbodi nents, the organic sol vent |s acet one.

a

Preferably, the base is about 2 nolar to about 5 nol ar
et hanol i ¢ sodi um et hoxi de, or nore preferably from

o et Supear s e s LR PR B subtut

the dblsﬁﬂshﬁstght%ﬁ ly él?ﬂlc Re&): R id 16 |aHQ 'H&gs Iﬂ“ @1‘5%1 optlonally substituted

represented by Structural Fornul as
neut r aliptatis @tdvipo- hydr azi de am des) errpl oyed |n the
di scl osed nethod to prepare the disalts

13.  The compound of Claim 12, wherein R; and R; are both a C3-C8 cycloalkyl group
optionally substituted with at least one alkyl group.

46



represented by Structural Fornulas (I)-(I1) can be
represented by the follow ng Structural Fornul as

W@ RoopA0994) , where the variabl es have the sanme REl/USH05/021642
and preferred values as in Structural Fornul as
(1)-(I1), respectively: Thus, as used herein, a
neutral bis(thio-hydrazide am de) has at |east two
hydrogens (e.g., the hydrogens bonded to the nitrogen
atonms in Structural Formulas | 1) and (H ) which can
teact Tin tdmpdmded Haind e ovlieksnl Rh enéRpatedofloamalyl group; and Re is
disalt., hi Structural Formula (1), M- is a
phar nd¢ 8L CERI| y accept abl e nonoval ent cation. M+ is
a pharmaceutically acceptabl e dival ent cation as
descri bed above. hi various preferred enbodi nents, the
05.ganThe sohpemid afdHaibel4odtemie R, ahéRbasdotneydhpropyl or
et hanol i ¢. sodi.um et.hoxi de; the organi c solvent can be
et han ﬂ?d?ﬁ€W%ﬂ§8p@an be aqueous sodi um hydroxi de; the
anti sol vent can be heptane; the neutra
bi s(t hi o- hydrazi de am de) can be:and/or the neutra
b6.s ( t Ai enippund répdeseatsil b thefatowing shvstusldesnpgla:
invention is illustrated by the follow ng exanpl es,
whi ch are not intended to be limting in any way.
EXEMPLI FI CATI ON Exanple 1. Sodiuym N
2-(N -methyl -N -thiobenzoyl-h@@raznnc&*bonyl)-l-fnethy
| t hi obenzoyl - hydrazonoVet hanol ate: Conpound (§g To a
stirred clear sol utiomn of 0 o
N- Mal onyl - bi s(N -thiobknzoyl-
g) in THF (25R

4
hydr azi|de) (2
resul tant m xtur

) was. fdded i ' 0.2 The R
S St er%ﬂrure or ,
4 hours. The precifpitated produc col | ected by
filtration and washed with THFRgnd etRer. The

resul whnx%]irf‘()l ids were dried in vacuo (0.1 nmHg) fo? 12
[

hour s. ‘ght yellow solid weighing 1.53 g was
obt ai Rgdnd RElafMatH fREEY; @6 )and R(; prerjoth RiethyR. K5 qndyRe2if both -H;

3.1-3.7 6H), 7.1-7.5 10 .. E Anal . | cd.

For CRo PG R R oo iong s o i B85 Mo S RsGRs are both

gl 5 6 g ;ﬁ(g‘iahn(ﬁ gY A both @-%yéltﬁ)%eﬂ_}lllflRﬁéﬁ)@ RM&@O@Z’I%’LE%?KP ksemgthyl i Rs

2- Q5[ is4iBt hyl - N' - t hi obenzoyl - hvdr azi nocar bonyl) -1 - (et

VEt holk A5 Ra o Ul g e BT A g 45 DARGHATY: Bbd Reare both
g, 8.95. mol) in H2O (10 nl) was added

N- Mal onyl - bi s(N -t hi obenzoyl - N -nethyl hydrazide) ,
(1. 798 add Bg arertwtth) plaanyh orantd &xpeer ety msthyhHes is axptintiadlie is -H;

| ut | filtered. t filg od .

ot h 5 ard %8 e b By P i RV BEERGNG 5

obt ai R, GRIMRY WRholh @—“cy%ncﬁ)glsl%}d;- RildhdVRiré BMB@hety1; 85 and Re are
. S

(ppm: 2.15 (s, 2H), , 6H), 7.0-7.2 (m 6 H),
7.2-7bath(-i; 4H). Elem Anal. Calcd for

C 9H18N4 R S2- . 7 L 4 : : .
o SIS IR o T o o o
stirregiset;ution of - N-Mal onyl - bi s(N -t hi obenzoyl -

gr ;2}3 fEQI)Q@ﬁ %g{eﬁé@jﬁ% .i%%%g%h%gwgznéﬁare Otl\llvg‘lsétha}lfﬂ%{esdis methyl;

Rsis -H;

R; and R, are both 3-cyanophenyl; R; and Ry are both methyl; Rs and R are

both -H;

R, and R; are both 3-fluorophenyl; R; and Ry are both methyl; Rs and Rg are both
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(15 nL). After 15 mn stirring at room tenperature,
the resultant solution was concentrated and
woe@eiopot@t ed with ether to yield 1 g of a |i ghCT/ORZNYE21642

powder after filtration. The physical data for the
precipitate was is in accordance with that obtained
from Method A Exanple 3. Lithium
-rN - ﬁt hyl - N -t hi obenzoyl - hvdr azi nocar bonvD- | - Cnet hyl
t hi ob€errzoyl - hydrazono) - et hanol ate: Conpound (4) To a
sol ut RpAn®R, A MetonyhloRips el Rpirebe e pbth heéthyigREyd methyl; Re
hydrazide) (8g, 20 mmol) in THF (90 m) was added
[ thlSuHi,dl i sopropyl am de (LDA) (20 mrol, 2Min
hepta el e

ga %E% &ff ﬁﬁﬁﬁﬁéxﬁhe& Ofgga% e'l\%aésré‘g% lféégﬂyel RVASA Ry are
vvashesotw Hl;] Et OAc, and drl ed to gi ve a nono |ithi um
ﬁ;ljtr ag NNB%%Q lo 3 thl op nzo e(lb(gﬁint ’he¥I|1yl; R;s and Rgare both
7.71- 5432 (m 1OH) 3. 72 2 73(m 9H) Exan'pl e 4.
Dilithium
2- (N' RrehdhRb arbotth?, dlikeinethoyyphiawyls Bz pmbBartis baih nethyl; Rstand Re are
hyIthl&genzoyl hydr azonoVet hanol at e: Conpound (5)
Conmpo >was prepared according to the nethod
descr r@b@ e6RhehiaR ; dnE®RY A HoEIShYT; Rs is methyl;
LDA vvgr glqclljls?e g?iegdd%gf oﬁj? eqil;}l vz371 entRLtJ 1H NWVR (%NBQZI 7
6) d ReppevH; 7.61-7.12 (m 10H), 3.82-2.29(m 8H).

Exanp 5, .Et hangl am ne; . . .
o N RaihBr 2o oot SRR Ra P e Al P s R Roare
yl t hi ggﬁn;pyl hydrazonoVet hanol ate: Conpound (6) The

nmonoet hanol ani ne conpound was made in a simla

that RnamkRepledoth By-dinergrlsmel; Kgnd Huarq btk methyl; Rs is methyl; Re
et hanoI%fn ne instead of LDA. 1H NWMR 4783 (DVsQd 6) d

(ppn) ’72-7.33 (m 10H), 3.80-2.63(m 13H) . Exanple

6. Dat Bﬁ@Rb aﬂéib@ﬁi 2,5-dichlorophenyl; R3 and Ry are both methyl; Rs and Rg are
2-(N rret h N -t hi obenzoyl - hydrazi nocar bonyl ) -1 -(neth

yl t hi bb@nﬁ% - hydrazonoVet hanol-ate: Conpound (7) The

di et han 1, M&tand R¢ are
B @%&%b%ﬁﬁ?‘é;m?l&n R RS bR ntyl R and Re

i nst eaddthoff;one equi val ent of LDA. 1H NWVR 4783 (DI\/SO d

g(a(rjrp p RR/BE?&@&? %31 ugnn}hoylco_}?enylg R;3 ang R4§1(ergot HEhyl Rs and Rgare
2-(N ¢, Iplyl -N -t hi obenzoyl - hydr azi nocar bonyl ) -1 -(neth

yl t hi obenzdyl - hydrazonoVet hanol ate: Conpound (8) The

pH of Ra andRperesiotnplenyNR apd A0 argghoth nethithpRs andsRedry i n

R TR AT S RENAS RN TR Oy S

t hi ob%ﬁm Rydrpzi nocar bonyl ) - - (et hyl - t hi obenzoyl - h
ydrazono)™- ethanol’ate ( 1 mml), and the m xture was
stirr & ahd R, Brettmil syclaprepyls Bsarp‘i Raare bpthanethph RsandBs are
colle tﬁjd#gnd washed with water, and then dried to

gi ve gnesiumsalt (2. 1 g) 1H NMR (DVSO-d6) d

é pp g lRl 8%, Gredbth Bycldfihyl; Ry 98t R, 48 both hl; RExadRl &re both -H;
clum

2- psr Rmﬂﬂ?warq\bom avdersapdy Rs AydRaze Retunsibil s is methyl; R
" met h){l t}t[u obenzoyl - hydrazono) - et hanol ate: Conpound

(9)
R; and R; are both 1-methylcyclopropyl; R and R4 are both methyl; Rs and Re are

both -H;
R; and R, are both 1-methylcyclopropyl; R; and R4 are both methyl; Rs is methyl
and Rg1is -H;
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The cal ci um conpound was nade in a simlar to that in
Exanple 7 by using Ca(OH)2 instead of MJO. 1H NWR

WO DMEIWE) d (ppm: 7.67-7.34 (m 10H), 3.91-2p&BUR2005/021642
8H). Exanple 9. Mnopotassi um
2- pSP- net hyl - N -t hi obenzoyl - hvdr azi nocar bonyl ) -1 -(neth
yl t hi obenzoyl - hydrazono) - et hanol ate: Conpound (10)

o AR B O A 5o

nL of R@ﬁspj ute et hanol Into this suspension was added
Wth stirring 12. (1 equival ent) of

sol ut RoAndR2 y@tbaﬁsl-mﬁtW&mwh ke %P@t%%%mgm%ﬁlyl Rs s

resul iQn s filtered through a gl ass
acrod?l?g(%(yﬁ;gd“lllk ;% grﬁlvg concentrated to about 5 nL. Into

thi s Reas®R: sretheth baletiiylorlopbopyil; R aret Rydre hotbtra¢tbylnRs and Rg are
added, foll o;/ﬁd by anhydrous ether until the resulting

sol ut P& gth¥ed cioudy. This solution was |eft for

cryst gl Y dyel 10RNGH ) £6 bothtcaty8; R@gnd Re are
br oke% h%&%t %gﬁlsﬁg%m ycfcﬁ»lr%’@{ edpoutM washed ty\?h%% °
wi t h BothyHi; ous et her and vacuum dri ed at 50 0C to

afford a nopqQt assi u al .

(2. 05 inGBogte ol pehiavetomeny s T teppie: Byt Ry and R
t aut opRIsls -1 (PPM: 7. 4-7. 25 7 22 (m 10H), 3.60,

3.45 and 3.19 (singlets, 6H), 78, 39 and_1.96

('si ngRetsrd R3#e both -IHF@ﬂ(}K‘BfC}OPTQIEQE%} an_ﬁs&@re bathgnethyly Rs and Reare
Anal . b%ﬁl for CIL9HI9KZNARS2 + H2O C, 49.98; H,

4. 64; »56; N, 12.27. Found: C, 49.99; H 4.51; K,

8.67; RNalld-Rz erabﬁﬂﬂ PphenylOrcldPreoi A sandrR, are both methyl; Rs and R are
2-(N -meth N -t h| obenzoyl - hvdr azi nocar bonyl ) -1 -(neth

yl t hi bb@nﬂg - hvdrazono) - et hanol ate: Conpound (2)

28, i e PSR o ' .

treat BdtthH,h 24.95 nL (2 equival ent) of 1 002 N

sol ution of potassium h roxid u

st and&@né&aﬁwcmwgh% ‘iré %15 3;{@Web°th'H
parti %ﬁ %ﬁd %1; are o\ﬂ?gyclﬁﬁﬂg@ I@}arﬂfml\ér%o@lﬂ@ﬁﬁr RW&Sd Rg are

added a sol wth sone tiny particles
remai bbthgH; The solution was then fil tered t hrough a

Lot Keh e ot ry Iy RG ohih b Aty B LD oy e afe bot 1t

di luted ;h@ R§ Qrerﬂotl’{"b}'}d"bkwx&f R'3 Qn&VRE @fe RAph9BIR sl dntiZgre both -H,

to produce a title ‘conmpound | ow foans (6.17 g)b
1H NVR; (afDﬂ/B@areGJ)oth n@tl(yhﬁﬁ)and?&gzm tyott; methl; Rignd Reare oth -H;

(e R paa ook mh & Rag e St e bomn 1

Z% o0 6 ® aﬁ@ RJZ are Hdth ﬁfgx&% SRS aﬁhazlé%iesg d¥h %&nﬂ R inLRgare Goth -H;
Al ter ﬂ?atand &2 pre Wﬁ\/ﬁb@tﬁk IR3k§liI1§ (R:q'arq bt H@ﬂ%’ﬁi aIN‘ R hﬂ}tih H;

hydr a m cr .

di ssolﬂ} [ %a%?%lgr‘gr% dl%'ﬁ% ﬁ%nr'ﬁéayerf &%%Sooth H; or

sol ut iRgnd R erefot niProfyd; ROAIMRY RO bythahietlylDRGBIA R are both -H.
sol uti on of potassium hydroxi de in methanol

(volunetric standard solution, Aldrich) was added.

From the resulting sol ution, sol vent was rempved under
reduced pressure to | eave about 5 nL of an oily

resi due, which
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was triturated with anhydrous ether until a pale

yell ow solid was obtained. The solid was filtered out,
worwhewtwi ce wi t h anhydrous et her and vacuunt BECT/882085/021642

50 0C, to yield the dipotassiumsalt as a poweder (4.3

g, 73% . NVR data were identical with those obtained

above in Method A Exanple 11. Cholin;

(TS - N. -1 hi [)-1-(me

Bl TR e TR e 0agachony ) |

Into a stirred solution of

N-Mal onyl - bi s(N -t hi obenzgy+ N -ypt hyl hydrazide) (2

g, 5 in 65 mL of anhydrous THF was added
drop B of| a sol upi on ofochollnﬂ hydr o
(45%sol uti OH) 0 m off anhydrjous THH

preC|p|t t|on of” a fine sol i d~The soNutlon
for 1 hour for [the precipitation to be conpl
precipitate wassfiltered out, washed tw ce wth

ether: THF (2:1, v/v), then once w th anhydrous ether,
and vacuumdried at 50 OC to obtain the titled salt as
8. pal & cymipbond reprasented By 4 4trggtu@bfyrmulatéelavRd(BMBO- d6)

(a mxture.of tautomers): d (ppm: 7.4-7.35, 7.24-7.19
(m 10H), 3.83-3.80 (m 2H), 3.40-3.37 (m 2H), 3.60,
3.45 and 3.19 (S|ngletsN 6H) , d% 10 (m 9H), 2.64, 2.32
and 2.06 (singlets, §* Tker): 1686s, 1586s,
1482s cm 1 . Exa Ie 12 oD| SOdI@im

2-(TY[" - nTthio-l nethylcvclopdopyl-hv

rbonyl ) N

t hi o-1 - et Né(ha

Compound (/12) tirred clear 'sol uti NaCOH q
, an

(24.7 mg, '0.64|mol) in HO (5 nL) was added
N- Mal onyl - bi sf¥N -t hi o- I-methylcyclopropylS N - met hyl
hydrazide) (110 ng, 0.3 1 mmol) at roomtenperature.
The resultant solution was filtered, then the filtrate
was cooled with a dry-ice/’' PrOH batb fol |l owed by
freeze-drying to obtain Cdﬁbound NfZ) as a solid.

1H NWVR (DVSO-d6) d
4H, J=5),

hyIthlocchopro :
(13) The disodi conpound was prepared by a
nmet hod to that ed for Exanple 12. 1H NWR (
(ppm: 0.45 (m 2AH), 0.85 (m 4H), 2.61 (s, 2°H, 2.70
(n1 IH 3.41 (s, 6H). Exanple 14. D potassium

At AR PR B PO S i

et hangj 1 ¢ and-2 53 #&Hld(réﬁr)ese-ﬁlﬂﬁ 539 BR FAFWIHE S G RARAURRMORS

prepared by a nethod simlar to that used for Exanple
12 except that KOH was used |nsteqd of,. NaOH. 1H NWR
(DVBO-d 6) d (ppm: 039(m 43 M Q/E(m 4H) 1.18
(s, 6 H, 2.60 (s,

\H/\/K/K \Q/Rﬂ

wherein:
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2H), 3.38 (s, 6H). Exanple 15. Bis (Thi o-Hydrazide
Am de) Disalts Have Significantly Geater Solubility

wQa b@a/0T4ee0 Cor r espondi ng Monosal ts And Neutral PFOT/IS2005/021642
conmpound was wei ghed and water was added to the
conmpound such that the resulting concentration of the
conpound was about 100 ng/nlL. The m xture was then
shaken wely; : [ : - [t BteBRQ ;
00 11t b SRR BNeG 4 FpHben SR c Rl Phined
sol uliyldracachy! gooug; anmount s of the conmpound wer e added

to the solution and th 1 Xt.ure s .shaken | 1. and .. )

soni cat ed Rink Predn‘g‘il?% VG]:"L %@Y@@H? etreg: @ %htu%eéjahphatlc

suspegsi &8 orfd %H&ﬂ) dﬂl‘%f'liefn% her with
?1%:119 Rn % o%tr Nor'd dubstitgRatabyl Siip, ﬁr %i\/%% th gether wit

The f er e ution was dilute hen 't he
m xt uhe cavhen amdhijrogen pmisid Ghich thiest @e onded; hed/or R, and R, taken

concentration qf the co und. The HPLC .system

consi tgggﬁero‘?’l?}? ﬂ’@ Cﬁfgoffﬁg%ﬁboﬁ? atoRly; 1P é’h??h %W’ AiSPgRd- form a non-
DE) eguhbieHet¥iot iR iRditioddPPfdsBloamnasMafitiiig; a

model 1100 aut oslgreg)l er, a nodel 1100 Di ode- Array

Det ect or . f6His ortet;@8di on at 280 nm HPLC anal ysi s was

per f or med . N radi . I L-SE i fr
acetonitri e-lﬁg?@ar &on tlgi‘gﬁl %%Q t.a Yo or%?ﬁalgﬁtr%lugﬁ aﬁ/%g/lfyl ésa
phas gshamascutlegnsseehtabld dfvialehecidnt hr ough a sol vent
filtration apparatus and punped at a constant rate of

1.0 nL/m n. Separation was rmade on an XTerra M5 Cl 8

al yt ¢ L e 0. o ;

Ao her SR iRt S Rabh pFcipi 1o I HE ik naceuically
filtedccéptdislecatidSsSBorK'9 mm x 20 nm). The col urm was
mai nt ai ned at 400C. Data acquisition and instrunent
setting were controll ed using HP Chenstati on software

ver : Felonts icall
et ol e o B Pl 20 R R g S oputially
Dat a #AsemalicbetiseisNa n Tabl e | the bis(thio-hydrazide
am de) disalts, for exanple, Conmpounds 1, 2, 5, 7, 12,
13 and 14, have significantly greater water solubility
jhan theieenhhe&sReAdonHosiash ballah 210WAsRld Z GOOPRUALER, are the
I'n particular, Conpounds 1 and 2 showed significantly

gr eat mewanddts and|Rubire theysampan t he correspondi ng

neutral form Simlarly, disalts conpounds, Conpounds

1, 2, 5 and 7, showed nuch greater water solubility
ihan thepitentesendonpostioesallaia@patadh: Compounds

3, 4, 6 and 10. Exanple 16. Bis (Thi o-g%drazi e Ang de).

Di sal ts HaVds scgyalemt dand.|-((RaRedn d-HatBaly e #rniGHTH)-, ¢is-
Than > GQUr 5_in l\/ggfsalts And Neutral Forns A)
Proceég’ﬁﬂr?e&%i ro‘%p ar n’ggbgllgfne ics study in dog Male

beagl e dogr; ¥&f R @€ ehdhnat@édnlartiyat, beakphatio ©r weteskituted aliphatic

prior to use, were fed. |aboratory chow and water ad
i bi t gevD-aidsvieri 2 Rs éP TURSEBIRIOr ¥REHDStRRY aryl group, or Rs and R,

hur ik 4FERLARL heh £9Qa,GRIRA AT st GIRNABR LB 2

sol ution I'ftravenous 1 njection or a capsule for
oral adm nistration. Three dogs were used for the

study. Compounds, were inj.ect I.ntravenously via
%phaTh%PWnﬁC%FICWOWQF 1@%\92%@““ eV48$E was adj ust ed

based on v ig -C(RsRe)-;
R; and R, are each a substituted or unsubstituted aryl group; and

R; and Ry are each a substituted or unsubstituted aliphatic group.
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the animal's body weight. Blood sanples were coll ected
at intervals of 5, 10 and 30 mn and 1, 2, 4, 6, 8 and
wWQ42o00k009exanpl e) after adm nistration of the cPOPUSINS/021642

and plasma sanples were prepared after centrifugation

(5000 rpm 8 mn) of whole blood sanples. Conpound in

pl asma was nmeasured by a |liquid chromatography with

and - naf tier is -
B nedt e aRLA nBb AR Bf Cla N SR ISt Rsis H, oran
pr ecighiphaid @rsubstitiited aBplomictgroupe. The conpound

concentration was determ ned by the standard curve
(concentration vs. peak area) made with the sane
RXLT Al Qnﬂ%c%ﬁﬁfﬂ EmPbsiGANES Olal 95 PIRGER R 143 Fof @8 each an alkyl
under curve (AUC) was cal cul ated using the nodified

t r apegroumaid ReishHcr nidikeylporti on of AUC from t he | ast

nmeasur abl e plasma concentration to infinity was

estimated by C/ k, where k was expressed by the | east
SauargafBsehechl @bmbbtibPsf Claif 2k viRRGERY hald RoArd da0k a
points and C represents the | ast neasurabl e plasm
concewbstitied or uBiubstitatad phienylteyoupaand i and| Ryt ase ol methyl or ethyl,
AUCpo/ AUC v. B) Bioanalytical Mthod of Conpounds (1)

and (3) in plasma by LG M5/ M5 Conpounds (1) and (3)
2nd i1 ghatfideatics camgasidomer €lagx L7 pehadinfthe phenyl group

hepari ni zed pl asm b%éprotei n precipitation with,

acet oRprepsniest bR bie gheph prakag CRIEHINSHY orarg Aptigrally gubstituted
col urWitﬂ %&ralﬁore%?%éﬂesc‘s%%ct%ﬂ%ﬁm'Sm 100 nm x 3.0 nmm

i.d.) us m acetonitrile, water and
form c aci-&® -0f-Bsi-€LwasFpOR orOrtORY) -GOREI-EX, ARD,,36%0H,

|t o PabB: WpaHRG. TR Her OpEestrd GRaY Aok

mul ti plegneRvl befcTRO! haricome MR ORRtle ILDNTH, 399. 0

165. 1. htine was 9 mn per sanpl e, anda
Comp odFHSONTR RN ANREFONEF0- NRAIONR A, e IRSG ON(BERD, £i(eH)-NH,, -

o IR S AN R gaTe s

conpoiidNR R&Y, ENBIOORNEDENSY INH-TRENEN) NHRS can be
seen % Tag)ISIgGg, );he di sal t” conpound, Co) ound %]5),

s howe NHRGEHNED SRR ) biNTRN(FNRO- Ny NHr &=t Re

corre Q9. 3 ngd-ar nRsald d,
Compani () RS ). BRI YRR G ROTE®,
ProcesRMe NEe*rPy, eNRFIOTINRF SN HL, UINESal (VR °)-NHR?,

General Method About 50 mml of the neutral formof a 2
compod¥R-GENRFNRR DL NFANHg, -MEBHER 4 el HRR50SeNHp, -SONHR',

aceto bt ~2 040UV vS_&fc_| iSpdi ved

in et‘ﬁ 1] d'?%lf_m B’#Iﬁﬁ%g%’zé%%’u%on. he

NaOH SHCECRERY, L SCRYASH, tSR? HFOIRSS pS(13),RA vaifer¢ih®*-R? are each
conpound whil e maintaining the tenperature at about ..

coC. AepeRisatlyran alkylaroun, apmadic ERRNOBEraRatc helFrggxplc sroup or -

a cl %{Ra?ej hide o e?ﬂ%?,rfaﬁﬁgléﬁbsjdﬂ?te%r S sub@lifed nénAftatic
[ owed t

The sotutidn is O come to roomtenperature .
and aliserbeytlio grdupofvhesnt theelliyd, aacideith anfhensabwaiiohetercyclic

allowed to stir ouyt, ours and the,resultin
or ec| BPRRTesEiEd B d oy fart Pgpiat ne iy lid Soup represented
preci II\?(R?R"Q%E@QQ:EQ) EiQna”lB/%‘xH 1B phd ]y 3684 AREd ¥ one or more

stirred fo ours roo
selected groups represented by R”;

R*is R*, -OR*, -O(haloalkyl), -SR", -NO,, -CN, -NCS, -N(R"),,
“NHCO,R", -NHC(O)R", -NHNHC(O)R", -NHC(O)N(R),,
NHNHC(O)N(R"),, -NHNHCO.R", -C(0)C(O)R", -C(O)CH,C(O)R", -CO;R”, -
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tenperature, then collected by filtration and dried
under vacuum for 1 hour at about 50 OCto yield the
W@ eooe/0akogodi um salt of the conpound. 11. PrepaP@l/Us008621642
D sodi um
2-rN -net hyl - N -t hi obenzoyl - hydr azi nocar bonyl ) -1 -
(met hyl -t hi obenzoyl - hydr azonoVet hanol ate: Conpound (1)

Corrpo e ep y al
The. anat b e T aaE e R B st 5
(ppm- szoﬁe* mHSO@N(R*;QhNHsmzﬁi C$=S)N6R >z,mrle(=éNH)NeR )23
El emental Anal ysis <1:ul ated for Cl9H20N4ANa2
49. 34, H 4R36- afle ¢4 plkybgroRp gy MOpgeHTHC BelgEPas gfﬂlp’ % non-
4.18, &) I @yith alkyl
Di soda % % ﬁ\%&%l de }%%yggo%g th(gr?agg S%Eéggl&e 5
of a il (it a:lkdsvw;l ha]ma]dtexa rhaU:e}CI(\ch‘fﬁzx; amdnel alkl/'fangnan's)

&?g? ged with 40 niL of absolute ethanol to forma
m xt EYUNGOhr ry, Aqueous sodi um hydroxide (3.0
grams NaOH*$, i9 a%nﬂ?@latmtéé’@%ﬂc tgﬁbutphﬁro“ﬁdéﬂ%zﬁ non-aromatic
with stirring at room tenperature, he m xture was
cool ettterocyedic geome@pr%n@é@yé%sar@—l\f(ﬁe)z éhﬂi@@@@ﬂ%@l pepepdary ring
hydr oxi de addl{ﬂ 211}' s%ged F ed with 1mL of water
and 57 o C QPYAM toﬁé1 ¥&hs were added to the
m xture. After addition, the mxture was stirred for

110 minutes. The resulting yellow di sodi um
M. s ( t Fhaophaymipeeriied camipaeifion of Gtaﬂr@ﬂ%%wabe@@pth? ahewyl igrups

t hree eql f I

xampieg g Gl ATR: S obiG R subilies SIAPLER iy, 1.4

Di sodijksrySaitCAngloskyh mob@mlbalnmpbhem ‘t&ln@ylepymdyl,oWH -NH,, -
di sodi um bi s(t hi o- hydrazi de am de) sol ution was

conmbi RefLwBrLINGHOT € Nret hyl tert-butyl ether and

stirred for 60 mnutes (precipitation occurred in |ess

than 30 mnutes). The resulting slurry was filtered,
Wishe"ﬁhel\phalnmiébuﬁbalwbn@oﬂiﬁdm of Ktaim@3pfhetefnyY is -CRsRe-; Ry and Ry are
acetate tert-but et he foI | o

o1 hy | DB BHp a7 HRADS e il S b B Ty Rt o e
to gi e di sodium salt of

ConpoéL(}ﬁé’% (%S‘g%agﬁ%gﬁgﬁ%té‘% SO A yel | ow

contam nant was visible. Exanple 19: 87% Yield of Pure

% Fti Jgfﬁ O@%@ﬁ%&é&&@%@ﬂ 189\,0@8?%18@[9 %reln lgngn(f 1'2' A:lg both a C3-C8

bi s(t HjcRrat %ﬁﬁip tiofaldesubs@hitétiveith MasastOmEAIREETSE. h
17 nL&}of M S%rt bgfyl ether and stirred for 60

m nut es (preC| pitation occurred in I ess than 30

| ti onal t
g her ’?ﬁ%ghaé*wa%e&l 1{:%1 COfIpost élon IEQ“'C?:M %Ere?neﬁ a&&”k#ge both a
sti rrafbsfifatedan aMekdigkduprald Rads H@urmethme resultl ng
slurry was fllteregi washed with 10 nL of a 1:1
m xture of ethyl acetate:nethyl tert-butyl ether,
foll owed by 10 nL of ethyl acetate. Residual solvent
ks r Ehopletmbyewiagioompositigh vé Clai®B2gwaarsin Br99d Bi are heth

di sodi u 0 1), as a pale yellow solid.
No ye1’3fC %f%@h@&%lﬁ%ﬂ?‘ V\‘ggpr\g?P i bl e. Exanple 20: 96%
Yi el d of Pure Bisfthio-hvdrazi de anmi de) D sodi um Salt

A one-third portion of the above yellow di sodi um
B.s (t Aiphahyahenti¢ad eomnpsiign comprising a pharmaceutically acceptable carrier or

diluent and a compound represented by the following structural formula:
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solution was conbined with 17 nL of nethyl tert-butyl
ether and stirred for 60 mnutes (precipitation
woe@dne®do i n | ess than 30 m nutes). An additi oP&l/US20051021642
of methyl tert-butyl ether was added to the resulting
thick slurry, and was stirred for an additional 14
hours. The resulting slurry was filtered, washed with
10 mL of a 1:1 mxture of ethyl acetate: nethyl
tert-butyl ether, followgd by 1fgmL of ethyl acetate.
Resi dual sol vent was renoved by vacuumto give 5.35
grans (96% of the di sodi-um sal tgof Conprund (1) as a
pal e yell ow solijd. No yeflow contam nant [was vi si bl e.
While this invention has| been patticul arly shomngizand
nrs

descri Wit r SN0 f ed € i
ed in ithe

thereof, it YW || be Ninderst

art that var|| ous changes _if fo and detail s||my be
made thereirg w t hout depgﬁti ng l%Qromthe scope of the
i nventi on enconpassed by the appended cl ai ns. CLAI M5
What is clained is: 1. A conpound represented by the

f ol | owherginst ructural fornmula: 2 M+ or M2+ wherein: Y

is a gov nt bopnd.aor .a,subsii [ 1 U] [ .
strai ]gh?r?dcﬁ%\afrﬁ g Pge B %%‘ff‘@é%h”g% I%it-h %Q%ié?%& R Hhorn -1
i ndeprN&&NR] ate bbth phengt Rphad Reaigbottpethl; Rubsd Rt areddth -H;
al i phatic group, an aryl group or a substituted aryl

gr oupR: ard Reara hathrscyaarakenyb Fotand Ragra bpth methydr Botls mailyl Re
ni trogep.atoms to which they are bonded, and/or R2 and

R4 taKen’together with the carbon and nitrogen atons

t 0 WhRehnd Reste dog bordrtypenynRa and Raerrtath methyl; Rs and Re are both
heterocyclic ring optionally fused to an aromatic
ring;-H% is -Oor -S; and M+ is a pharmaceutically

accepga | SHthyC R, bR bV by Ryis methyl: Ry is -H;
phar nfé&glﬁjﬁg%?%ﬁlﬁgégfgﬁkg&g?val entmca?’i’or?.ls 57 '?[he_s s
CONMPORN grlmsz Gk doth phenyl B endiRy, bre mﬂaﬁhﬂcauis mwathiyly fRs is -H;
accepta cation [s Nat orK +. 3T und_o

d ai nRpan e@rsibﬁﬁxjﬁsyaaﬁahwgémngmafﬁe%%ﬁﬁ%%&& s and Reare
cati og%zt'klls_HNat 4. The compound of Caim3, wherein Z

is O and R2 are the sane and R3 and R4 are the

sane. B; afithR, are pthud o-dohetibgypineryl; RihamdRpnare Yothsmethyl; Rs and Re are
coval egn ond, -C(R5R6)-, -(CH2CH2)-, trans-(CH=CR)-,

CW ( 9= or -(CC - group; and R5 and R are each

i ndepRNEENR), ¥re bbih BF-dahbtRbRfPhenydl RS BRBR) drdbeth methyl; Rs is methyl;
aliphatic group, or R5is -Hand R6 is a substituted
or un8s stuted aryl group, or, R and R6 taken

L8t o 15 P L g ARkt o
both -H;
R; and R; are both 3-fluorophenyl; R3 and R4 are both methyl; Rs and Re are both -
H;
R; and R; are both 4-chlorophenyl; R3 and R4 are both methyl; Rs is methyl; Reis -
H; ‘
R; and R, are both 2-dimethoxyphenyl; R3 and R4 are both methyl; Rs and Rg are
both -H;
R, and R; are both 3-methoxyphenyl; R3 and R4 are both methyl; Rs and Rg are both
H:
R; and R, are both 2,3-dimethoxyphenyl; R3 and R4 are both methyl; Rs and Re are
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Y 1Is -C(R5R6)-; Rl and R2 are each a substituted or
unsubstituted aryl group; and R3 and R4 are each a

W@ aips0099ws ed or unsubstituted aliphatic group.PGT/USINE5/021642
conmpound of Caimé6, wherein RS is -Hand R6 is -H, or
an aliphatic or substituted aliphatic group. 8. The
conpound of Caim?7, wherein R3 and R4 are each an
al kylbogﬁ Qyp and R6 is -Hor nethyl. 9. The conpound of
daim Wwherein Rl and R2 are each a substituted or
uns ulist drduR ede Phranyd-demathux yphshyBR 2amd lRArabehesathyl; Rs is methyl;
met hyl or_ethyl. 10. The conpound of Caim9, wherein
t he pheadyll group represented by Rl and the phenyl
gr OUHR SRESEOL&H 2b§(d1|ﬁ%oﬁé>ﬁ 1@@ %ﬁ“{}’aré B%trh%ﬂ_ilsrl‘?ﬂ and Re are

one or> nore gioups sel e  Br,

-CIboIth-H,F -ORa, -OCORa, -CORa, -CN, -NCSs, -NO2,

|.&1 e;n%%%[ﬁg E%Qﬁlglﬁﬁ e&ﬁM %4 %@ﬁgﬂs is methyl; R

-NHCOMHZ, - NHCONR aH, - NHOON(R aRb), - NROCONHR,
_NRCcODNR aH, - NRcCON(R aRb), - C(=NH)- NH2, - C( =NH) - NHR
a, - @=dd)RNEEhRD)2,5-dichonphenii?Rs 218 RINee bntiRacthyl; Rs and Re are
- C(=NR).- N(RaRb), - NH-C[{=NH) - NH2, - NH-C(=NH)- NHR a,
- NH QERENS N(R aRb), - NH- O =NRC) - NH2, - NH- C( =NR
¢) - NHRaand W&o athiB) 5- MR heny [ NRG Hn @G W) bdWinihyl; Rs and Re are
- NRd- :Nr%HRa ZNRd- [ %\I 7K *?@.l, @&E Y5 Re AE e
- NRd-tog=piRe ) - NH,

A N 0 R N e e

CH:CBdla@,H— CH:CRaRb - CRc=CRaRb, - CRc=CHRa, - CRc= CRaRb
S(ORa, -S(O2Ra, wherein Ra-Rd

each Rm@ﬂ&%@h@ﬂwhﬁwla‘iik%d BragrBotupefiuk R 288 Bapre both -1

non- as OBt ( t nyl:

o 3 IR Sy IRAOEA L 50U 06 O b AR, .ty

non- aR(gmaH; c heterocyclic group, wherein the al kyl,

aromati c and non aromati c het erocycl

r epr ¥eddie 355 beth ciggloproayh %é %4%6&??3]% %fq’ﬁ&%?ad%af%
group,digpgresented by - N(RaRb) are each optionally and
|ndepen ently substituted with one or nore groups

r epr eReartdeR) doy b&h;cyelgpiopyRR 3 an®Rx are- 10 athyh [Reyahyl Re are both -H;

” RENR, B3RS A% Rpgs RpRRP Y B A RN SRS s T Biethyl; R

- NHNHEQAR+, - C(O) (O R+, C(O)CHZC(O)R+ - CO2R+,
C(O)R+ C(O)N(R +)2, - OC(O) R, 0) N(R ﬁ
- S( O Rpuand Rﬁ@ehl()thﬂ)methysc@pmpyl, R Roe) Lot metistizeand Rs are
%I\K(FE)Z or -C(=NH)-N(R+)2; Ris -H a Cl-C4
al ky! 0%

a nonocyclic heteroaryl group, a

nonarR&td &, are both 1-methylcyclopropyl; R3 and R4 are both methyl; Rs is methyl
and Rgis -H;
R; and R, are both 1-methylcyclopropyl; Rs and R4 are both methyl; Rs is ethyl and
Reis -H;
R; and R; are both 1-methylcyclopropyl; Rs and R4 are both methyl; Rs is
n-propyl and Reis -H;
R; and R, are both 1-methylcyclopropyl; Rs and R4 are both methyl; Rs and R are
both methyl;
R: and R, are both 1-methylcyclopropyl; R3 and R4 are both ethyl; Rs and R are
both -H;
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heterocyclic group or a phenyl group optionally
substituted with al kyl, hal oal kyl, al koxy, hal oal koxy,
Wha006/0099@N, - NO2, am ne, al kyl am ne or di al kyl BOT/N82008021642

-N(R+)2 is a non-aronmatic heterocyclic group, provided

that non-aromatic heterocyclic groups represented by R

and N(R +)2 that conprise a secondary ring am ne are

opt | d 0

J ai 2R T i BB POR, Emeth)E afERRHTRs and R,

RlandudBotarH; optional |y substituted with C1-C4 al kyl,

gﬁeﬁélaalnlégﬁ);zayq %b%m%&l%% léj))&loplehz and alar_% lof‘él‘?é%ﬂl,yl;ﬁ% and Rg are
F?% ZEN. 12. The conpound of Cla|m5, wherein Y is

-CR5 -, and R2 are both a substituted or

unsulRtant Ryede bdth @hatenylcgelopopylRBs aed Rifhredoth methyt Rstnd Reare

or ag}yﬁgt%onal |y substituted aliphatic group. 13. The

conp Caim12, wherein RL and R2 are both a

G- CR Ca)h@l'l%%é‘%thgfﬁéﬁyl@?élbr%ﬂﬁizﬂ R; SHOR, hleWo@Omeitiyl) Fatand Re are

| east one al kyl group e corrpound of Caim 13,

wher dioth 88 and R4 are both an al kyl group; and R6 is

-H l . T

00 TR A8 TR S G Mok, MOBLEN BB
16. "Rﬁ.ﬁﬂll@}h@&bétﬁl@%%ﬁﬁﬁﬁﬁdRWnd Reartb Obtiomehgl; sasramw e
formul a: wherein R2 are both phenyl; R3 and R4

are H?@tﬂhHr;ethyl R5 and R6 are both -H R and R2 are

bot h &b . Rag

ot O g B AU SO R e b

gr e ) milt dildrxﬁztdayb%th R?clzlbﬁexyi}tlmédng P@r& B%th idheri’d, %mhd?RRs ae both -H;
ot - met hoxypheny an t : .

and A andeRasee ﬁothmleﬂml BanandBs 9&?3 %dfl %2{ kﬁ%feg%%h -H;

R4 arg t S 5 -

are bot %‘& %e%t’&}ﬂ etﬁadk ﬁh?r{%%%’g? el%]%{/ll’ gs I%gé}{g% bGh -H

met hyR; arld Rysare bbthEhethyidRRﬁnchearb both pheoylaRephéRy bre tRgh -H

oo 58 000 L e e R e RO L 0
th A.
L

rret hyR ; atiR4 ase both Rpropyid RRandReats oth Bethyh Mo Rlare trgh -H
and R4 are both nethyl; R5 and R6 are

35. A composition comprising a pharmaceutically acceptable carrier or diluent and a

compound represented by the following structural formula:

Na* Na*
[ G
N\NMN/N
S S

36. A composition comprising a pharmaceutically acceptable carrier or diluent and a

compound represented by a structural formula selected from:
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both -H, R and R2 are both 3-fluorophenyl; R3 and R4

are both nethyl; R5 and R6 are both-H R and R2 are
wbodok/0d99ah| or ophenyl ; R3 and R4 are bot h met hyPCT/BS2005021642

methyl; R6 is -H R and R2 are both

2-di met hoxyphenyl; R3 and R4 are both nethyl; R5 and

R6 are both -H, R and R2 are both 3-net hoxyphenyl; R

and R4 are both methyl; &5 and 6 are both -H R and

R2 are both 2, 3-di net hoxyphenyl; R and R4 are both

nmet hyl ; and R6 are bot®r -H, R and are boph

2, 3-d|me xyphenyl; R3 ahd R4 dre both nethyl/ RS is
net hyl ; hSs -H i a@/ are th N

2,5-di fl uor ; “RgFand ar e pgth :\ R5 and
R6 are bothl -Hf R and R2 are both 2, 5-di f|l uor phenyl
R3 and R4 are th nmethyl; R5 is nethyl; is -H,

and R2 are both 2,5-dichl orophenyl; R3 and”R4 are both
methyl; R5 and R6 are both -H, R and R2 are both
2, 5-di net hyl phenyl ; +R4 arg_both nmethyl; R5 and
R6 are both -H Ri and aalre bot fi
2, 5- di met hoxyphenyl; R3 agd R4 arg both

thyl; R5 and
R6 are both -H; RiLand R2jare both phenyl; ‘

are bot thyl; Rb and H; e
both 2, WzZ re ' T R
is nethyl; H; are bdth cyclppr opyI

R3 and R4 are hoth nmethyl; R5 and R6 are bot|h -H;

and R2 are botlg cyclopropyl; R3 and R4 are hb9th et hyl;
R5 and R6 are both -H R1 and R2 are both cycl opropyl;
R3 and R4 are both nethyl; R5 is nethyl; R6 is -H Ri
and R2 are both 1- nethylcyclopropyl R3 and R4 are
both methyl; R5 and R6 are both -H R and R2 are both

3y mtllb%e‘ﬁy %F?gﬂfegﬁﬂéﬁ &Lﬁﬁgﬁ&g@‘l ks pﬂ% bhefRId o mpridhig s

met h are bo
1- netdd)dhmytehﬁg tthylsubjBd aaredfeBvearsotnd bhia vempyind Rpresented by the

ethyl and R6 is -H
y following structural formula:

2 M* or M2+

A

wherein:

Y is a covalent bond or a substituted or unsubstituted straight chained
hydrocarbyl group;

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

aromatic heterocyclic ring optionally fused to an aromatic ring;
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Ri and R2 are both 1-nethylcyclopropyl; R3 and R4 are
both nmethyl; Ris ~-propyl and R6 is -H Rl and R2 are
whoiaok/0d9omet hyl cycl opropyl; R3 and R4 are both PEL/N§1005/021642
R5 and R6 are both nethyl; Rl and R2 are both
1- met hyl cycl opropyl; R3 and R4 are both ethyl; R5 and
R6 are both -H, R and R2 are both
1-net hyl cygl opyropyd.;. R3 is nmethyl, and Ris ethyl; R5
and R6 arefﬂaso't OI?T—%’aﬁ(_iL and R2 are both
2- met hyl cyoif eps g]ﬁlaﬂn;acéﬁﬁicalmﬁadaép@ble nh@iokalert duyion afRS Mifids a
R are both -H and R2 are both 2-phenyl cycl opropyl ;
R3 ankharnacguicybt arcerttly divalyt g{¥nR6 are both -H R
and R2 are both 1-phenyl cyclopropyl; R3 and R4 are
both nethyl; R5 and R6 are both -H Rl and R2 are both .
38/cl obh gnipodd afi Clddh 3, evhbeimthephhyhaceRicalipdcRPtablecation is Na
both -H,, Rl and R2 are both cyclopentyl; R3 and R4 are
bot h ?Féithyl; R and R6 are both -H Rl and R2 are both
cycl ohexyl; R3 and R4 are both nmethyl; R5 and R6 are
both -H R and R2 are both cyclohexyl; R3 and R4 are
3ot h PheoohpouRd of AthiRE &amdctstt the pharmRjceutiahlIR2ceapéablpedtion is
methy];. R3 and R4 are both nethyl; R5 and R6 are both
- H, dand R2 are both methyl; R3 and R4 are both
-butyl; R5 and R6 are both -H Rl and R2 are both
methyl; R3 and R4 are both phenyl; R5 and R6 are both
404, RIhamdthRg of Cdaitnci9h whigrein/the cREcea ik Rylthd@ighptigfant cancer.
methyl; R5 and R6 are both -H, Rl and R2 are ethyl; R3
and R4 are both nethyl; R5 and R6 are both -H, or Rl
and R2ham@thda ol OlaAmBR Pihkieirie@othpbindise obdidiniseidtydith an anti-
R and R6 are both -H. 17. A conpound represented by the
f ol | oodnagr ageritbeisabilizes meloibuiss. A conpound
represented by a structural fornula selected from 19.
A pharnaceuti cal conposition conprising a
phar nEgeieihodlolf ¥ 1amcEy traletein tharcoimpownd isdiotaderinistnsl with taxol or
conmpound represented by the follow ng structural
f or nufmanajod\wf taxolpp+ wherein: Y is a coval ent bond or a
substituted or unsubstituted straight chained
hydr ocar byl group; Rl1-R4 are independently -H, an
43.i ph@hé methodw Clamsith sihietain Zds 8 Rphad Re axgribeipamerrand R; and Ry
aryl group or a substituted aryl group, or RL and R3
t aken®oYetd ¥ with the carbon and nitrogen atons to
whi ch they are bonded, and/or R2 and R4 taken together
with the carbon and nitrogen atons to which they are
Béendedhe fethodaf Cdaiar 48rethersin:

Y is a covalent bond, -C(Rs5Rg)-, -(CH,CHy)-, trans-(CH=CH)-, cis-
(CH=CH)- or -(CC)- group; and

Rs and Rg are each independently -H, an aliphatic or substituted aliphatic
group, or Rs is -H and Rg is a substituted or unsubstituted aryl group, or, Rs and R,

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

45. The method of Claim 43, wherein:
Y is -C(R5R6)-;
R; and R; are each a substituted or unsubstituted aryl group; and

R; and Ry are each a substituted or unsubstituted aliphatic group.
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heterocyclic ring optionally fused to an aromatic

ring; . Zis -Oor -S; and M+ is a pharnmaceutically
wacweptwd e nonoval ent cation and M2+ is a PCT/US2005/021642

pharmaceutically acceptabl e divalent cation. 20. The

phar maceuti cal conmposition of Caim19, wherein the

phar maceutically acceptable cation isNa+ or K+. 21.

The phar maceuti cal conposition of Caim 20, wherein

the a cept apl.e ,ca

ne, e ERveLS | B Yo RSBIR oS 805 0 e o0
O RL 50852 af lﬁug%g) ame and R3 and R4 are the sane.
23. The phar rraceutl cal conposition of Caim22,

wherein: Y is a covalent bond, -C(R5R6)-, -(CH2CH2)-

1 5o B B s SO s o

substydipyled al iphatic group, or RS is -Hand R6 is a
substituted or unsubstituted aryl group, or R5 and R6
taken together, are a C2-C6 substituted or

(%ns ubgtif &5&9?@% g9 e\gﬂérg\#le | AR, HE MBS ﬁ%@tﬁ;&k’d‘b@ hinsubstituted

Orrp05|t|ono reln: Is -C(R5

and @%e@ylegr@qcénddiﬁmﬂmmubmﬂmethmwﬂmhtut ed aryl
group; and R3 and R4 are each a substituted or
unsubstituted aliphatic group.25. The pharnaceuti cal

4@0 PO ﬂl@tﬁ Eé:iaﬁh MR 2HherhHahE bﬂer§r5 glowp Téprasedtdithyl B, and the

“H, or an a atic or substitut al i phatic group.

26. 'Eﬂlen]dtmom;ampmserttad by Bn‘@m&ptlp@ﬁl}’oﬁilb@ltaieﬁnvﬂ one or more groups
wher ei Rﬁ and R4 are each an al kyl group and R6 is -H

or E&‘} o The pharmaceuti cal composition of Caim

26 whereidiy,Rirand BZFarcmae@Jccmas@@m t@NedNOg, -COOH,
unsubstltut ed ‘phenyl I\%roubm and R3 and R4 are each
met hydSOgH, eNH;;lNH?é ReRahaGQ@BeuﬂPBarCé&ﬁ% st of

Sngl t@%%% e‘&‘?GE’g{e i@?@gent ﬁ@O%r are opt| onalRlly

SubstJNH@@téMmbbl NnkécoNngrNR‘gtr@NRﬁ{ SNREOERRD HC(—NH) -NH,, -
No’z cewaa N}@é&@( NHI)I’N(RN-)REC( Nﬁ(w%%c("

2, NG ORI CCHEORER Sy %%&LSRCOOR

- NRe C@thm NREOR)R NIRE)(=NROLNRE MU CZ=NRO)-NHR®,
L e R R
i O(Nlﬁg% Jﬁmgzﬁ”ﬁbﬁﬁ@c@@%z, Nk NGNS,
“NRY-C(=NR®)-N(RR?), -NHNH,, -NHNHR?, -NHR"R’, -SO,NHy, -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?, wherein R*-R’ are each
independently an alkyl group, aromatic group, non-aromatic heterocyclic group or -
N(R?RY), taken together, form a substituted or unsubstituted non-aromatic
heterocyclic group, wherein the alkyl, aromatic and non-aromatic heterocyclic
group represented by R2RY and the non-aromatic heterocyclic group represented
by -N(RaRb) are each optionally and independently substituted with one or more
groups represented by R
R* is R, -OR", -O(haloalkyl), -SR", -NO,, -CN, -NCS, -N[R "),

NHCO,R*, -NHC(O)R", -NHNHC(O)R", -NHC(O)NR )2,

59



- NH- C(=NRc) - N(RaRb), - NRdH C(=NH) - NH2, - NRd- C( =NH) - NHR
a, -NRd-C(-NH)-N(R aRb), -NRd-C(=NRc)-NH2,
WO NRdAO®O1NRc) - NHRa, - NRd- C( =NR) - N( RaRb), - NHNH2CT/US2005/021642
- NHNHRa, - NHRaRb, -SO2NH2, -S0 2NHRa, -SO0 2NRaRb,
CH:CHRa - CH=CRaRb, - CR=CRaRb, - CRc=CHRa, - CR=CRaRb,
-SH, - SRa, -S(O)R -S(O) 2Ra, wherein Ra-Rd are

e SRR At £ R R omaoR oo
t oget EO)RT, e@(@m(kubsq@(m)aa _OC(OMS (R34, FS@)RT, -SON(R M,
ot SO RN SN PRy TR T, b ENENR
represent eg*hy_Ra; 0. @Ql%l%oﬁtpr& 16 &1&&11&?&{35@%%% £non-

group represent ed by - are each optionally
i ndepermeaticlhetesodystic gmued)r wpﬂnhnyi rgeomomnellssslb@btueeﬂ w1th alkyl,

Tt hapelarlRyF 5 B8iachatniy. By TN{N0: Ripiag, Pivtemine or
- NHCORRtieyla: & R+, -NHNHC( O R+ - NHC(0) N(R +) 2,
- NHNHC( 0) N(R +) 2, - NHNHCO2R+, -C(O) C(O) R+,
- C(O) CH2C( N )2 1m+aron@(1@1ﬁerocy@(@rm@p}p)rgv1ded that non-aromatic

- NI-ISO%%(EQW%‘( gr)ﬁgéwkre’sentéﬁ) ]Hl ﬁgﬁl}%&la cdmpr?s(s(g)sewndary ring

- C( =Neyi 43¢ pgtiorRlylaSylatdd o aﬁ%@la@fﬁ al kyl group, a
nonocycl i c heteroaryl group, a nonaronatic
het erocyclic group or a phenyl group optionally

bst ,

SHOSt AL ALy B ML) g e
- N( R vpRonadlyaubaitatad m@k:Chaﬂ@ﬂ dC-CHliatkopypUp-C4 haloalkyl, C1-C4
provi ded that non- i ¢ .heteroc u
repr eg@ﬁﬁ%exw hegy :ﬁ%l%?ﬁ‘qu > 1 ﬁ%rr;% YLt -1 -0, or -
secondary ring amne are optionally acylated or

al kyl ated. 29. The pharnaceutical conposition of Caim
38, whée aiemhctdlﬁ (hieny4, vgreoeips isepRsBa B@I ab@'RRaJ@ﬁmt}F@ substituted

glr Eog )F& Iul%ri]‘ Wiﬁaﬁ%ﬁ;ﬁg& gl?gl\ff@ hﬂgﬂaggégg tl)f lot) AL R}g,tllonally substituted
I

benzylahpmlglg%/dp,_ -OH, -NH2, - F, -1, -NO2 or
CN. 30. The phar maceutl cal conposn t| on of d ai m 23,
wherein Y is -CR5R6-; R and R2 are both a substituted

S, ST LA T e o s

The phgﬁ gléhbsiﬁlhte@wmﬂﬁ%!daktctﬁe@ﬂiy@gﬂju m 30, wherein Rl
and R2 are both a C8 cycl oal kyl group optionally

substituted with at | east one al kyl group. 32. The

%g-a;pgﬁggiﬁl%&%l SfC@gl'?& ?%Evlé}gerl]elﬁk g&@ mafééb@él‘f‘%ﬁ@%k@ltgggoﬁﬁigubsﬁtuted
or neklkyl grodp and Rg ipHBsnmethyl. i cal conposi tion of Caim

32, wherein R1 and R2 are both cycl opropyl or

1- met hyl cycl opr%)
54, e method of Claim 53, wherein R; and R, are both cyclopropyl or

1-methylcyclopropyl.
55. A method of treating a subject with a cancer, said method comprising

administering to the subject an effective amount of a compound represented by the

following structural formula:
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34. A pharmaceutical conposition conprising a
phar maceutically acceptable carrier or diluent and a
W@ oivpo0do r epr esented by the foll ow ng struct uPEl/US2005/021642
fornmul a: wherein: RlL and R2 are both phenyl; R3 and R4
are both nethyl; R5 and R6 are both -H Rl and R2 are
bot h phenyl; R3 and R4 are both ethyl; R5 and R6 are
both -H, Rl and R2 are th 4- c%mophenyl; R3 and R4
are both nmethyl; R5 is nethyl is -H RlL and R2 are
bot h 4- met hoxypkgnyl ; R3y.and R4 @' e bothrpethyl; R5
and R6 are both|-H, Rl nd R2 arp both p enyl R3 and
R4 arepoth netRyl; R R6 is -4 EdRZ
are bot e ; ethyl;
methyl; R6 ifs -H RN and re bot N4- cyan henyl > R3
and R4 are poth nethyl; are both -|H Rl and
R2 are bothg2, 5-di met hoxyphenyl';® R3 and R4 & e both
nmethyl; R and R6 are both -H, Rl and R2 are both
2, 5- diwnetelimxyphenyl R3 and R4 are both nethyl; R5 is

met | ; IS and R2 are both 3-c anophenyl
and RBI &P@Rbélterboﬁéf’llﬁlb’l Raring Re apgpoih mefuiRs 4qd Rnar%lh@rh -H;

2 2000 B PEARIER o g 8 R s

4- chl ®&; aph By yte;boRB4-apgholermil ;R poid R ywed byth;mdfbylt B is methyl; R
net hyl ; 1I|£{6|s- H, RL and R2 are both
2- di mthbxyphenyl ; R3 and R4 are both nethyl; R and R6

a1 & D86 lnd 6 ol MnR G ST ACRHREINA, R R ot
R2 ﬁreH:oot haﬁds di mret goxyphenyl R3 and R4 are both
>3 A ﬁ)Rﬁw?h 85 KA i R oy B wneﬁﬁé, Reis -I;

Met hy R, 2ROR), freboih P@'{Bﬁd grelRfiilethyl; R thyl; Reis -H;
2,5-difl uor%pﬁeny ﬁe&% 3 Z{L‘arree bot h- fre Slsme 5 a6r11S

R6 ar &1 bod R ateboh 4-amomerafﬂ,eledl~R4@r6b@hﬁmjbyloBh emd/R; are
R3 an §4Ie_lare both methyl; RS is nmethyl; R6is -H Ri
and both 2, 5-di chl orophenyl R3 and R4 are both

met hyR; aitbRane both A6 &lilethbxyptenyl; R; and R4 are both methyl; Rs and R are
both -H;
R; and R; are both 2,5-dimethoxyphenyl; R3 and R4 are both methyl; Rs is methyl;
Rg 1s -H;
Rj and R; are both 3-cyanophenyl; R3 and Ry are both methyl; Rs and Rg are
both -H;
R; and R; are both 3-fluorophenyl; R3 and R4 are both methyl; Rs and R¢ are both -
H;
R, and R; are both 4-chlorophenyl; R3 and R4 are both methyl; Rs is methyl; Reis -
H;
R; and R; are both 2-dimethoxyphenyl; R3 and Ry are both methyl; Rs and Rg are
both -H;
R; and R; are both 3-methoxyphenyl; R3 and R4 are both methyl; Rs and R are both
-H;
Rj and R; are both 2,3-dimethoxyphenyl; R3 and R4 are both methyl; Rs and Rg are
both -H;
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Ri and R2 are both 2,5-di nmethyl phenyl; R3 and R4 are

both nmethyl; R5 and R6 are both -H R and R2 are both
wQ2®e6n09ves hoxyphenyl ; R3 and R4 are bot h met hyPCT/BS20a51021642

R6 are both -H, R and R2 are both phenyl; R3 and R4

are both nethyl; R5 and R6 are both -H R and R2 are

bot h 2, 5-di met hoxyphenyl; R3 and R4 are both nethyl;

R5 is,net a TR .

cycl obt 8 2arﬁ§6t$‘n%3 ﬂghetgl%x@gl? WFfZRf %ﬁj[ﬁ‘%ﬁgb eyl Ry is methyl;

both rHis-R; and R2 are both cycl opropyl R3 and R4 are

both ethyl; R5 and R6 are both -H and R2 are_ hot

cycl oBr asR; arRBotindi> Rifluprephisayh Rﬁé’@‘ﬁ]% arefagth methyt; I%ﬁl and R are
IS St HRl and R2 are both 1-nethylcycl opropyl; R3

and Rgr are’both nmethyl; R5 and R6 are both -H; Ri and

R2 arRr; bat R, dre BIHD), szlyﬂlic@@ps}mny] R; R3d RpdreRbtlamethyhtRy is methyl; Rg

nmethyl; R5 is nethyl and R6 is -H R and R2 are both

1- netﬁ*yHcycI opropyl; R3 and R4 are both nmethyl; R5 is

et hyl ) 51 %@% RS dAg both methyl: Ry and R
1- met ﬁy%cf%%%ggﬁ’? %%z}ﬁ RX allgea btclaitlﬁrerreot hiﬂe 1yF€5 San care
n- propyth -Hnd R6 is -H; RlandRZare bot h

]Ié6 ni: g%” ﬁrl ?‘OFE B{i 5 ﬁﬂmstﬁéjl% :{{:b%}? al‘gEOttPl éﬂl}ﬁs Rs and Rgare

1- met hy, tgcy[cl opropyl; R3 and R4 are both ethyl; R5 and

R6 are both -H; Ri and R2 are both 1- net hyl cycl oproPﬁ;
R3 i sRonenhiRh arednth Ri-dimetbohydhenisRaaed Reargbetlboehyl s and Reare

Ri anﬂ%{}’Z re both 2-nethyl cyclopropyl; R3 and R4 are
bot h I57‘;51 R5 and R6 are both -H R and R2 are both

2- pheryhgyRb aerb@ﬂwhenw Randd Rﬂa@%tm@feﬂlymmu R bott -H;
R6 are both -H nd R2 are

1- pheRy IancilBlz @rpn’ogﬁyz 5! dﬁae@ﬁmnﬂs 83 e R4 tretbrth methyl; Kqds methyl;
R6 ar _H: and R2 are both cycl obutyl; R3 and
R4 ar met hyI R5 and R6 are both -H R and R2

are bR‘i An€ RS hrepotd Q/}}clop%p}a;l’ll% M Ry e bethmetkylhRs andBe are
and R6 are both -H, R and R2 are both cycl ohexyl; R3
and RRo@rE:both nethyl; R5 and R6 are both -H

R; and R, are both cyclopropyl; R; and R4 are both ethyl; Rs5 and Rg are both -H;
R; and R, are both cyclopropyl; R3 and R, are both methyl; Rs is methyl; Re

is -H;

R; and R, are both 1-methylcyclopropyl; Rs and Ry are both methyl; Rs and Re are
both -H;

R, and R, are both 1-methylcyclopropyl; R3 and R4 are both methyl; Rs is methyl
and Rgis -H;

R; and R, are both 1-methylcyclopropyl; R3 and R, are both methyl; Rs is ethyl and
Rgis -H;

R, and R; are both 1-methylcyclopropyl; Rs and R4 are both methyl; Rs is
n-propyl and Reis -H;

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

R; and R, are both 1-methylcyclopropyl; Rs and R4 are both ethyl; Rs and Re are
both -H;

R; and R, are both 1-methylcyclopropyl; R is methyl, and R4 is ethyl; Rs and Re
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Rl and R2 are both cycl ohexyl; R3 and R4 are both

phenyl; R5 and R6 are both -H, R and R2 are both
woreaokhipn9o4R3 and R4 are both nethyl; R5 and R6 BCEURIN$021642

-H, R and R2 are both nethyl; R3 and R4 are both

-butyl; R5 and R6 are both -H, Rl and R2 are both

met hyl ; R3 and R4 are both phenyl; R and R6 are both

-H Ri quigh_ .are both -butyl; R3 and R4 are both

mathyla,r and R6 are both -H R and R2 are ethyl; R3

and RR,ane Rhatdbotel hydthylRrcleprdp RoR sl Rodrd bot methyRRs and Rg are

and R2 are both n-propyl; R3 and R4 are both nethyl; R

and R&o8r&both -H 35. A conposition conprising a

o TS SR E 1L ] o el .o e

f or nulbath -B8. A conposition conprising a

pharmaceutical |y acceptable carrier oy _diluent d
conpotfidng & pedath id’%ﬁ?ﬁ%\y Qo Rafn %%?FE%QH’%%BX]P& and R are
from 37w Ay.method of treating a subject with a cancer,

sai d methhod conprising admnistering to the subject an

ef f ectR\wad Ryetertioto bydomwyipBuand RepedsotrmettiylRstahé R are both -H;

fol | oy t t | .f | & Ny 5Y,
ot 3 S BB B b SR e e
strai gty ghai ned hydrocarbyl group; R1-R are

i ndependently -H, an aliphatic %Loup, a substituted
al i ph&iand GretghotlanydelydxylyRo@pd & aee boilbarethylitRopndrRe are both -H;

group,, or and R3 taken.. et her w th .Gar Reg
nitr o&ﬁng%ﬁﬁe ogh %ﬁ@he hi§%392{4 Blg\;]%ootet%Pﬂégﬁ&%ra%%g%bom H;
R4t alggnintl ®gatdWith WMetityl i earndat teab@nenethll Roemi Rt @8both -H,
to which they are bonded, forma nponaromatic

het er &oyieiRe ard brih BisthybnRd angd Rapseboth &by laR sk Reare both -H;
ring; % i =1 , ' the 1T
oo R P g Ay TRER KF e bon s
phar mag; et iRz atd othcbel; &l mddyaed wnh noityil o arBiBRs aFbboth -H;

conpound of d aim 37, erein the pharmaceutical | .
accepttarind Rears ¢hyl; Bs Ng Ry e bf’m’o‘@‘?t%ﬁ i{S éB @Fﬁ’j” -H; or
daim b fih fat | n&RFERE 3R R are both -H.
cati orﬁ%gd&%f%%hhgﬁ%ﬁhngtﬁ od o e{rgCIB{'zlﬂihm %Q?I’V\Eer el r61artehg
cancer is a nulti-drag resistant cancer. 4 1. The

net hod_ of aj 9, erein the compound .i.s .

05- BarasheL e Clrim S i SR 1 dni g resistant cancer.
stabilizes mcrotubules. 42. The nethod of C ai m 39,

wherein the conpound is co-adm nistered with taxol or .
af. andlhegnahod aixClaim 43, witreinrtee tarap@mnd@ eg-admdistered with an anti-

\é\'?:r te Iﬁzgnéeélﬁé n?fha%tagﬁges%ic%gt%bﬁlgs? same; and R3 and R4

58.  The method of Claim 55, wherein the compound is co-administered with taxol or

an analog of taxol.
59. A method of treating a subject with a cancer, said method comprising

administering to the subject an effective amount of a compound represented by the

following structural formula:
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44. The nethod of Claim43, wherein: Y is a coval ent
bond, -C(R5R6)-, -(CH2CH2)-, trans-(CH=CR)-, cis-

W@ OsOh9o40 or - (CC) - group; and R and R6 are eaP®iI/US2005/021642
i ndependently -H, an aliphatic or substituted
aliphatic group, or R5is -Hand Ris a substituted or
unsubstituted aryl group, or, R5 and R6 taken
together, are a C2-C6 substituted or unsubstituted
al kyl ene group. 45. The nethod of C aim 43, wherein: Y
iS -C(R5Rg)-; Rl and R2 &=¢ ead¥e"a substituted. or
unsubst aryl group;pand Rg and R4 ar e#8achya

substi t unsubstituted aliphatig gr ou .46. || The
4 ,Nq@e R5 -tl/a' or
Subst iN'ut ed ~al i phatNi ¢ grpup. 47. The

met hod -

an aliphatic or

met hod of C ai ml46, wherein R3 and R4 arg each an
al kyl group andSR6 is -H or nethyl. 48. The nethod of
Caim47, wherein RL and R2 are each a substituted or
unsubsti tuted phenyl group and R3 and R4 are each

nmet hyl or ethyl. 49. The nethod of C ai m 48, vvherei n

8BOU pqﬁsﬁ%@%ﬁgﬁ ’E€ > gzw hed 6}%’ ?a%%railrs]?} I}élb@ Sc?llg e ggmt cancer.

W|th one or nor e groups sel ected from Ra - OH, -Br,
-1, -0 CORa, -CORa, -CN,
6$c13 HThe thod M@alm SRy Fempip, the @mmdlwdmwtﬂzd with an anti-

-CONHR_a,_ - CON NRcCORa, - NHCONH2,
i NHcoﬁEPdeﬁage %WH@M@I “NR CONR H - NR

CON(RRl) C(NH) NH 2, - C(=NH)- NHR\
Eb)hem(l fCla}%.;Sg(R\%@tg{;'z@Qco o )'é_.NHRc)er',qlig?red with taxol or

-NH - NH C(=NRC) - NH2, - NH C(=NRc) - NHRa,

- NH %Eglo%%ﬁgaggz : NRdIC—:I-(C( N)H) NH2, A=)

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

-GRRS_ a( _N];Rbg%i N(tHrég 2 Nellq sdu NR?n aqqpﬁmld nﬁ}lﬁgﬁﬁmpnsmg

} SOZ rﬁkl)m%ﬁ%"{%athe 51%9 ed uﬁ%@éctnfe%fcgﬂ'ﬁ@f a c&hﬁ&ﬁﬂ%presented bya

-S(O) Rarucw@(lﬁ)rﬁmlasabmcieﬁrmea Rd are each

i ndependent|ly an al kyl group, aromatic group,
non-aronatic heterocyclic group or - N(RaRb), taken
together, forma substitut&¥tor ufibstit uted

non- aromatic het er ocyclic ggpup, wperein %he al kyl

aromati ¢ ang\non-aronmtic hgterocyg¢lic group

repr esent ed Ra- Rd land thg non-anomatic!hetero { C
group représented b N~N( ar e-e ,r}p't\I n and
i ndependent |y /sub¥tituted with one or More

S S ; and

Na* Na*
7T
N M N
s
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groups represented by R¥: R#E is R+, -OR+,
- hal oal kyl), -SR+, -NO2, -CN, -NCS, -N(R+)2,
WO NHEORR4) - NHC( O) R+, - NHNHC( O) R+, - NHC(0) N( R PCT/US2005/021642
+) 2, - NHNHC( O) N(R+) 2, - NHNHCO2R+, -C(O) C(O R+,
qqoﬂqqm -CR2R+, - C(OR+, -C(ONR+) 2,
OCC(O R+, -0C(O)N(R +)2, -S(O 2R+, -SO2N(R+) 2,

645( O)’q% tg%s%%% Wﬁ%\l“_ﬁq%gca&feﬁg k?%‘”g:—‘:ﬁ(?d% ’resfak'iant cancer.

rmnocycl ic heteroaryl group, a nonaromatic
heterocyclic group or a heng group aqptionall.
\4

Substiheeethodwk Glagn @4 whergng pro%dﬁ) 9 adwg}légﬂeg 8‘5&91, an anti-
hal( %+c)a1§cg}|’agerh%t sBPlDEs m?érﬁﬁﬁ‘afi‘l@k ne or dial kyl am ne; or

I s°a non-aronatic heterocyclic group, provided
that non-aromatic heterocycllc groups represented by

R+ and - N( at co seco ng .am.n
o e opcimiiapd 93 @%yr‘ééew nifg GPEP 156 e gn ool or
of Gc?%@h g fein the phenyl groups represented by

e optlonally substituted with C1-C4 al kyl,

Cl C4 al koxy, Cl-C4 hal oal kyl, Cl-C4 hal oal koxy,

phenyl, benzyl, pyridyl, -OH, -NH2, -F, -d, -Br, -I,

6TNC2 A?Ene‘d@i of@lepaﬂﬁg a@st(ﬂ@cﬂh?draﬁﬂa amd@é disah ecromp‘nsirﬁg the steps of:
a -CR5R6-; R1 and R2 are both a substituted or

unsubst i t LoEtbiming prigutral big(Bigrhydrazide apided g qrganig solypnt and a

or a [ oup. 52. The

met hod 88#0 @lﬁ M%ﬁﬁgmkg%gﬁtdg q@égﬁgmkg&aa?lg both a C3-C8

cycl oal kylcogibinipg o dobuiinl ayd s bsgaintammdo]wemthtlateblyeaa@npltating a
roup, b53. The, net C ai

5 artiedp Theb RS iy A o A S ST AgF 2ritde) solution

al kyl group and R6 is -H or methyl. 54. The nethod of
Claim53, wherein R and R2 are both cycl opropyl or
68. met Hyd mgthbd pf Gmjtn.675Fheraimas fi¢rstiabolit twempolasgqeivalents of the base

subj ect w cancer, .sai d !

cind e e longt £ ol Sl Eh! S BBHRGARlHrerige agide
conpound represented by the foll ow ng structural

formul a: Na+ Na+ wherein: RL and R2 are both phenyl; R3
Ghd Foheanethbd b Clremi6g, wheginathe orggnisrselvsst is water-RIsCHiRy

R2 are both phenyl; R3 and R4 are both ethyl; R and R
are both -H Ri and R2 are both 4- cyanophenyl; R3 and

4 arendy@tihodst OWim 6@5w!h§re[fﬁﬂhb)bir janfGsolvient 19;selbted igbnR2 C1-C4
are both 4-net hoxy ng4 are both nethyl ;

hen
R5 analipRatiaaleotsds ahg 4y ﬂphamkwneaﬁdﬁ?b% ﬁ?ibll*?éﬁﬁthefﬁscz -C4
and RC%’C?O&?IPPQ%IC etﬁ“%,t (ﬂXJ(ane%mEt?lyfTﬁlejnide,Rﬁirﬁeﬁhyl |_slulfomde, N-methyl

pyrrolidone, a glycol, an alkyl glycol ether, dioxane, and acetonitrile.

71. The method of Claim 70, wherein the organic solvent is selected from methanol,
ethanol, 1-propanol, 2-propanol, 1-butanol, fert-butyl alcohol, acetone,

tetrahydrofuran, and methyl ethyl ketone.

72.  The method of Claim 70, wherein the organic solvent is selected from methanol,

ethanol, and acetone.
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Ri and R2 are both phenyl; R3 and R4 are both ethyl;

R5 is nethyl; R6is -H R and R2 are both
wd2@gamophenyl ; R3 and R4 are both nethyl; R5 BeURB05/021642

are both -H R and R2 are both 2, 5-di met hoxyphenyl ;

R3 and R4 are both nmethyl; R5 and R6 are both -H Ri

and R are both 2, 5-di net hoxyphenyl; R3 and R4 are both

thyl, R5.i hyl ; is H_ Ri.and R2 ar .
By ahbshenon T R s, Kiels ety s 3 it 26 B lan vdroxices
ar e bg dlkalHnel hpmexide, ar k4dinbtaBCf lQaIRpiES)Ir an RBatingdetal
R4 are both nethyl; R5 and R6 are both - H R and R
are byeMe4- chl orophenyl; R3 and R4 are both nethyl; R5
is nmethyl; REis - H R and R2 are both
2-di met hoxyphenyl; R3 and R4 are both nethyl; R5 and R
7t.e bDlidimettod B Claigh 732 whieribibi fbaS issd diomyipidesnidle, pR&issium

and R4 are both nethyl; R5.and R6 .are both -H R and .
R2 arydetife, sodug é{;ﬂﬁ&}%ﬁ@q&p‘faswnﬁdz%ﬁiﬂwéd% chﬁum amide, or

met hyl ¢ §E]]]§ng-dg6 are both -H, Rl and R2 are both
2, 3- dlg)orr%t oxyphehyl; R3 and R4 are both nethyl; R5 is

nethyl; R6 is -H Rl and R2 are both

2, 5-di fl h l.; d. bot thyl;..R5 and
B Bhoemol aF CleiinglR i Ge ot soguiietsigpRedUR
R3 anglefRdxRkorBlfn™Bhbyiie. RS is nethyl; R6 is -H Rl
and R2 are both 2,5-dichl orophenyl; R3 and R4 are both

nmethyl; R5 and R6 are both -H, Rl and R2 are both

%% > a? ﬂ%]%l?%lloa Pq? %1‘11891% W, n%. %ine E{%?%IQ % Iallca 1tn|1%lc11; hy%%d@,na% alkyl
2, 5- diipEt hewy ety sBaliansalR4 are both nethyl; R5 and
R are both -H, Rl and R2 are both phenyl; R3 and R4

are both nethyl; R5 and R are both -H, Rl and R2 are

th 5- dj, met : ar. . )
R e AT
g)’f Loﬁdﬁl@@wm hirEidentutvtithitg, botylsodiid) plutylfBasaive, Rhemylthium,
o -1

phenylsodium, or phenylpotassium.

78.  The method of Claim 68, wherein the organic antisolvent is selected from a

C5-C10 alkane, C5-C10 cycloalkane, a C3-C10 alkyl ester, a C3-C10 alkyl ether,

benzene, toluene, and xylene.

79.  The method of Claim?78, wherein the organic antisolvent is selected from diethyl
ether, dipropyl ether, methyl propyl ether, ethyl propyl ether, methyl acetate, ethyl
acetate, propyl acetate, pentane, hexane, cyclohexane, heptane, and petroleum

ether.

80.  The method of Claim 79, wherein the organic antisolvent is a C5-C10 alkane or

C5-C10 cycloalkane.

81.  The method of Claim 68, wherein the neutral bis(thio-hydrazide amide) is

substantially insoluble in the organic solvent..
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R1 and R2 are both cyclopropyl; R3 and R4 are both
ethyl; R5 and R6 are both -H Rl and R2 are both
waey@bomapyl ; R3 and R4 are both nethyl; R5 i SPOEUR005/021642

R6 is -H Rl and R2 are both 1-nethylcycl opropyl; R3
and R4 are both nethyl; R5 and R6 are both -H Rl and
R2 are both 1-nethylcyclopropyl; R3 and R4 are both

th I b S et B

e e e A e e L S e
et thoﬁMne‘Bﬁvﬂtl’.StheHrgdﬁic sutebnRD formingat mixture, and the base is added to

1- et hyl cycl opr opyl 4 thyl; R5
n- pr d b%ml%/m{? %éoqe%/thelhlsq:@_o gﬁ% ‘F@ ﬁliné(? S?Iﬁg s is

1- net hyl cycl opropyl; R3 and R4 are both nmethyl; R5 and

R6 are both nmethyl; Rl and R2 are both

8B- metThel mgzthbabpf Olmjth 81 R@hanm ERAWeﬁneabb@t $2 2 epd pbouRd. Sapeles of the
R6 are bot.h

1 Ry R ) s ANl liogf giesmiggolvent
and Réare both -H R and R2 are both

2-nmet hyl cycl opropyl; R3 and R are both net h(){l; R5 and

%6 ar’ﬂlekmtthod p|f C 'm&ﬁdwl:@regﬂ@twmmaboutOﬁ and about 1.5 moles of the

éepgrl‘g%hg]{ ag}gig a@% a%d'%o%iﬂﬁngc%é} B et of %aﬂl@%olvem
1- phenyl cycl opropyl R3 and R4 are both nethyl; R5 and

R6 are both -H, Rl and R2 are both cycl omtltyl
391 arBrcmethoiel G W hMaIHETHre BoLh2 Sh Hept Saeplfpeauivalents

are FQ?‘L‘H gysaég?%&ﬁﬂ%ﬁ% and R4 are both nethyl; R5

and ar e and R2 are both cycl ohexyl; R3
and R4 are both rrethyl R5 and R6 are both -H, R and

R both cycl oh R3. and
B oo RN Y bl B ﬁalﬂﬂﬁmﬂéé ol

R4 ar & are both -H R and R2

are bouﬁ%@{%t@kgeﬁe ?91 géde both -butyl; R5 and R6
-are both -H Rl and R2 are both nethyl R3 and R4 are
bot h henyl are both

Shut y helﬁshaﬁa gﬁ%{s %Fm% %ﬁ‘ %re bot h

-H  Ryis@nd-ifdraie a%hlié’)' is oﬁﬁbﬁ@%g@i"ea@h Htdp@F thel’fﬁgzinid: solfnt.
and Ro6 are both -H or and are both n-propyl; R3

and R4 are both nethyl; R5 and R6 are both -H 56. The

Lo P B bR Fr et i

the conpound is co-adm nistered with an anti

89. The method of Claim 88, wherein the base is about 2 molar to about 5 molar

aqueous sodium hydroxide.

90.  The method of Claim 89, wherein the organic antisolvent is diethyl ether or ethyl

acetate.

91.  The method of Claim 87, wherein the organic solvent is acetone.

92. The method of Claim 91, wherein the base is about 2 molar to about 5 molar

ethanolic sodium ethoxide.

93.  The method of Claim 92, wherein the organic antisolvent is heptane.
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cancer agent that stabilizes mcrotubules. 58. The
nmet hod of C ai m55, wherein the conpound is

W@ oooadndomd st ered with taxol or an anal og of tarRCI/USHD5/021642
A nethod of treating a subject with a cancer, said
nmet hod conprising adm nistering to the subject an
ef fective anount of a conpound represented by the
follow ng structural fornula:60. The nethod of Caim
59, wherein the cancer is a nmulti-drug resistant
ogancerhe ethod JhElafie GHORh@tinChahent@d bis¢thierlgidnaideamide) is
conpound is co-adm nistered with an anti cancer agent
t hat Teprassnfqdysthaiieliosng SiraguragSormifa et hod of C ai m
59, wherein the conpq%nd I szco-adpi ni stgged with taxol
or an anal og of taxol} 63. met hijyd of freating a

subj ect with arRgancerN_sai th CONPNLSI 2
adm ni stering tg\rmé‘su fect avi" ef fediive Rnmount of a
conmpound representied by structural fformilla sel ect ed
from Na Na464. Th® nethod of Cl aim 63, whgrein the

cancer, 1.s a mul ti-drug resistant cancer. 65. The

nmet hod of "Cl ai m 63, wherein the conmpound is

co- adni ni sY &4 £cbvaienhbamd @nin dptioasityesubstggetet stragght chained
stabilizes mcrotubules. 66. The nmethod of C aim 63,

wher dYHIQRBYE 8f8und is co-adnini stered with taxol or

an anal og f A& it #iphatic group, an
bi s(thi o- h%ld%%?g}édegr@r]gﬁg)ﬁyg}ﬁ sﬁf’%tﬁ’@é‘@n%?‘.“?f%‘g&% he Steps.

of :  cuptiohallynenbatitneedtaryl grévips ot Ri endReltaden thgether weth, theypprbon and
organi.,c solvent and a _base 1o fqrm .

bi s ( tHITBSFMARES F%@Elﬁﬁi%é()af%ﬁ?wanﬁd?"& e g RyitAfsRgogs{her with the
sol ut a0 nand it RhGaRhStodiMits fley @R borldB@BRY a non-aromatic
precipitating a disalt of the bis(thio-hydrazide

ani dejetdrocywlit e glopt gnaliydusedde an iatpanadieirég) a8®| ut i on.

68. The ms%ho of, Caim®67, wherein at |east about two

nmol ar equiv& €t 8 of the base are enployed for each

nol ar equi val ent of neutral bis(thio-hydrazide am de).

69. The nmethod of Cl aim 68, wherein_the organi.c L

%ol veFhe msthad v lamdd; wheretnbe nyweal bis(thisthigiragife pmidsyis

a1 prabraci RO SIS B RIREREREE, o 2 o

ali phatic ether, a CR4 cyel oal i @hati cRet her, di oxane

di met hyl formani de, di methy|l sul fgxi de, IN- et hyl
pyrrolidone, aR ol Ragi oxane,
and acetonitrile. Jf1. TH¥ ne of Bl aim[fo, wherein
the organic solvent is sel eBted ffom net hagol , )

et hanol , 1-propanol, 2-propanol, 1-butanol, tert-butyl

al cohg] ...acetone, tetrahydrofuran, and nethyl ethyl

ket one. . The nethod of daim 70, wherein the

or gank cambRysnbothsplealle R end Ry are boght mathyl; Rsenddsoire both -H;

Dase Neuiate et B Grmtaras Aygrorags 1058 K6 o 1
R; and R, are both 4-cyanophenyl; R3 and R4 are both methyl; Rs is methyl; Rg is
H;
R; and R, are both 4-methoxyphenyl; R; and R4 are both methyl; Rs and Re are
both -H;
R, and R, are both phenyl; R; and Ry are both methyl; Rs is methyl; Re is -H;
R; and R, are both phenyl; R3 and Ry are both ethyl; Rs is methyl; Rg is -H;
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an al kali netal hydroxide, an alkali netal Cl-C6
al koxide, or an alkali nmetal am de. 74. The net hod of

W@L@6100993) wherein the base is sodi um hydr oxi dBCT/US2005/021642

pot assi um hydr oxi de, sodi um Cl- C6 al koxi de, potassi um
Cl- C6 al koxi de, sodium am de, or potassium am de. 75.
The nmethod of Claim 74, wherein the base is sodium

The mt oy SR TRABHhER, ] aRE! MRS ELE ol ke ere ot

net al -Hydride, an al kyl aIkaI| nmetal, or an aryl

al kal i, ne e..net hod of ai 6, erein the

pase. Rears R q@&'% %}@e@mbﬁwﬁ% aé« abeov‘?cgé SO Ks and Ry
hydri de,bdewtryd |t hium butyl sodi um butyl potassium

phenyl Tithi um phenyl sodium or phenyl potassium 78.

The mBhlkhod Rotreticdh dSeBmethloayglienyk; Re aod Kamiacboth methyl; Rs is methyl;
antis Ive _is selected froma C5-Cl10 al kane, C5-Cl10

cyclo I a C3-C10 al kyl ester, a C3-C10 al kyl

et her R, Iaﬁ@Rg BR, botPB UgRephaid; Kyéxﬁﬂl%i aréPothih6th qmﬁd ®f; are both
Cl ain7¥8, wherein the organic antisolvent is selecte
fron1dﬁethy| et her, dipropyl ether, nethyl propyl

et her [ _pr h I

acet aﬁé %@k B{Iél b%g%ljé tfﬁlt%po%ﬁle%\ﬂef{ Xrl1d %é%tg%eﬁi mgﬁilyy R Xagﬁl 56 are both
hept aHg, and petroleun1ether 80 The nethod of Caim

79, wherein the organjc antisolvent is a C5-Cl10 al kane )
or CsRcaed Ry aredutik dngblorephenyin Bs ad Reo aredrotiomgihyl;dds, is methyl; Re is
wher eifp. the neutral bis(thio-hydrazide amde) is
substantially insoluble in the organic solvent..82.

The nBj hndiRehre@osh Prd@hscthudyphenyl; RhandRysiredoth methyl; Rs and R¢ are
bis(tFigfg¥drazide amde) is first conbined with the

or gan ehsthvent to formng a mxture, and the base is

added t L

i de o B e e B 1S PO L PR, KF nd R e
bet webothabput 0.25 and about 2.5 noles of the neutra

of or Bam RS BR Pt 2 Bl Ebn R hio > v B cicgsmetioh s and Ry

wher eh8 vogt ween about 0.75 and about 1.5 nol es of the
neutral bi s(thio-hydrazi de anide) are conbined per

cach Ri ted RofreogumbolimotiosyrhenBSR, T Ragtethoth ool ais methyl;
83, e e 1 bet ween about 2 and about 5 nol ar

equi vaf€nte of the base are enpl oyed. 86. The net hod

of C Ri andR; atetveiel,B-diioresiensgh ®Ytand R) addsbta Byl 2R55and Rg are
nol ar eqU|vaIents of the base are enpl oyed. 87. The
met hoPPBFHE ai m 85, wherein about 1 nole of the

neut 1) ahd R b nggg SIAAISGRAV IR, o 1 AR helBi; RAE hethy;
R¢ is -H;
R; and R; are both 2,5-dichlorophenyl; R3 and Ry are both methyl; Rs and Rg are
both -H;
R; and R; are both 2,5-dimethylphenyl; R; and R4 are both methyl; Rs and R¢ are
both -H;
R; and R; are both 2,5-dimethoxyphenyl; Rs and R4 are both methyl; Rs and Rg
are both -H; ‘
R; and R; are both phenyl; R3 and R4 are both methyl; Rs and R¢ are both -H;
R; and R; are both 2,5-dimethoxyphenyl; R3 and Ry are both methyl; Rs is methyl,
Rg is -H;
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88. The nethod of Claim87, wherein the organic

solvent is ethanol. 89. The nethod of C ai m 88,
woL@em94e he base is about 2 nolar to about 5 POI/ER2005/021642

aqueous sodi um hydroxi de. 90. The net hod of C ai m 89,

wherein the organic antisolvent is diethyl ether or

ethyl acetate. 91. The nethod of C aim 87, wherein the

organjc_sgplvent j.s acetone., 92.. ol f ' I
on I B R o BOPLE g Kl PR L REBRLE) are born -1
et hanp| i BP&E BEIESRRPEER]; B3ind Foararsthethydf R CGirali Ry @2 both -H;
wherein the organic antisolvent is heptane, 94, The )

met holi &fd Ry a;ﬁ??pmycmgwﬂ;rhq@é Ryeitie poth methyl; Rs is methyl; Re is -H;

R P P SRS Pk v
bond Ry aIR p@t ibothal -metisldystdptapty& R sand R gire bethanetbyl; Rs and Rg are

hydrocar byl group; R1-R4 are independently -H, an
opt i bR KL substituted al i phatic group, an optionally

substit mted, @% #othgf -Hié&yl%leoﬁhg)?@%%dt@k&@ bb@GRLAGE R is methyl

W th the car and nitr N to which they are
bondezhd Bud/Hr R2 and R4 taken together with the

carbopn and_nitrogen at.o 0 _Whi t ar an '

f or m &t ?ftﬁﬂgb?% E’ﬁ&l ﬂmittyicfyg[:oymyiﬁ% Wge%‘pﬁr? Eﬂtzll rfl%ﬁ?lu Bajp ethyl
to anggrematic ring; and Zis Oor S. 95 The nethod

of Claim 94, wherein the neutral bis(thio-hydrazide

am deR; il Repedotint-swtihjcycioremil RasndRSire bethurethyl; Rs is

For nul a: erein; R and R2 are both phenyl; R3 and R4
ar e b’b’Pﬁoﬁﬁﬁﬁ?wR@and R6 are both -H Rl and R2 are

bot h RPEWR; a8 oBNHnRthyddyR1PEdIV;ERSand R FRrabethRAethyleRs and Rg are
both -H R and R2 are both 4-cyanophenyl; R3 and R4

are beathmathryl; R5 is nethyl; R6 is -H Rl and R2 are

bot h 4- netho : a5 e Vihts
and R ATCRESERO g M Bt e B e apa R are
R4 argothoHh nethyl; Ris nethyl; R6is -H R and R2
are both phenyl; R3 and R4 are both ethyl; [ S.
met hyRj 1 are bt methyleysloprepytroRais met n%’gh‘%‘h? ethykRRs and R
and R4.are hath methyl; RS and R6 are both -H Rl and
R2 are bo , - di met hoxyphenyl; R3 and R4 are both
met hyR; aibRand beth 2unestinddielopkhpyRIR pard Bparabethootthyl; Rs and Rg are
2,5-dj nﬁ%oxyphenyl ; R3 and R4 are both nethyl; RS is
met hyPotRE: i s - H;
R; and R; are both 2-phenylcyclopropyl; R; and Ry are both methyl; Rs and Re are

both -H;

R, and R; are both 1-phenylcyclopropyl; R; and R, are both methyl; Rs and Rg are
both -H;

R; and R; are both cyclobutyl; R3 and R4 are both methyl; Rs and R are both -H;
R, and R; are both cyclopentyl; R3 and Ry are both methyl; Rs and Rs are both -H;
R; and R, are both cyclohexyl; R; and R4 are both methyl; Rs and R are both -H;
R; and R, are both cyclohexyl; R3 and R4 are both phenyl; Rs and R¢ are both -H;
R; and R, are both methyl; R3 and R4 are both methyl; Rs and R are both -H;

R; and R, are both methyl; R3 and Ry are both z-butyl; Rs and R are both -H;

R; and R, are both methyl; R3 and Ry are both phenyl; Rs and Re are both -H;

R; and R, are both #-butyl; R3 and Ry are both methyl; Rs and R are both -H;

R; and R, are ethyl; R; and R4 are both methyl; Rs and Re are both -H; or
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Rl and R2 are both 3-cyanophenyl; R3 and R4 are both

nmethyl; R5 and R6 are both -H, Rl and R2 are both
w@2dobmamdephenyl ; R3 and R4 are both nmet hyl; R5PEIUSIRGS/021642

are both -H, Rl and R2 are both 4-chl orophenyl; R3 and

R4 are both nethyl; RS is nethyl; R6 is -H Rl and R2

are both 2- di nmet hoxyphenyl; R3 and R4 are both nethyl;

S 208 R BShLhcp i A0S T B R g Rearphots 3

are both -H; Rl and R are both 2, 3-di net hoxyphenyl; R3
and R4 are both nethyl; R5 and R are both -H Rl and
R2 are both 2, 3- di nmet hoxyphenyl ; R3 and R4 are both

¥

th I
i BB ATEL o2, Ry e By A i i

- H; Rl and R2 are both 2,5-difl uorophe
e both |met hyl ;OR5 is t hyl ; is -
oth 2,9-dichlo ophenyl R3 an

ot h nethyl; R5 and RB are botm H Rl

and R2 are both phenyl; R3 and R4 are both nethyl; R5
and R6 are both -H Rl and R2 are both

2, 5- dinethoxyphenyl R3 and R4 are both nethyl; R5 i's
methyl; R6 is -H RL and R2 are both cyclopropy

Shd FEhemethibdoh Clesmri, whireimie Rs(Gieehibasde P%nlql?ilsand
R2 are both cyclopropyl; R3 and R4 are both ethyl; R5
and R6 are both -H Rl and R2 are both cyclopropyl R3

and R4 are both,methyl; R5@s nHDhyI issxH Rl and
R2 are both 1- klopr pyl ; d R4 bot h
methyl; Y is |

1- nethylcyclopropyl
R6 are both -H R1

R3 nd R4 are oth thyl; R5 and
gnd are both

1- nmet hyl cycl opropyl; R3 and R4 are both nethyl’ “Rs is
met hyl and R6 is -H RlandRZaeboth

1- met hyl cycl opr,0pyl anoOR4 ape bo nmet R5 is
et hyl %
98. A method of preparing a bis(thio-hydrazide amide) disalt, comprising the steps of:

combining a neutral bis(fhio-hydrazide amide) and an organic solvent
selected from methanol, ethanol, acetone, and methyl ethyl ketone to make a
mixture;

adding at least two equivalents of a base selected from sodium hydroxide,
potassium hydroxide, sodium methoxide, potassium methoxide, sodium ethoxide
and potassium ethoxide to the mixture, thereby forming a bis(thio-hydrazide
amide) solution; and

combining the solution and an organic antisolvent selected from pentane,
hexane, cyclohexane, heptane, petroleum ether, ethyl acetate, and diethyl ether to
precipitate the disalt of the bis(thio-hydrazide amide) from the bis(thio-hydrazide

amide) solution.
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and R6 is -H R and R2 are both 1-nethyl cycl opropyl;
R3 and R4 are both nethyl; R5 is ~-propyl and Ris -H,
WORR00a/009RR are both 1-net hyl cycl opropyl; R3 anPCRUSEN®021642

both nmethyl; R5 and R6 are both nethyl; Rl and R2 are

bot h 1-nethyl cyclopropyl; R3 and R4 are both ethyl; R5

and R6 are both -H R and R2 are both

1- met hyl cycl opropyl; R3 is nethyl, and R4 is ethyl; RS

and R6 are both -H, R and R2 are both

R metThel axtadbdpf ORjth 9SR¥hasih thd oyaeicksoivennistabstbne. R5 and

R6 are both -H, R and R2 are both

2- phenyl cycl opropyl; R3 and R4 are both nethyl; R5 and
ar r hoxide.

q% héﬁ?ﬁﬁ@%?%é#%%%?gg B%e 1%ﬁpg%gsg%?%ﬂﬁ§?ﬁ§F?dh5 and

R6 are both -H, R and R2 are both cyclobutyl R3 and

e hameed bk os WS e Vteﬂﬁﬁ@%r’fd s

and R6 are both -H, Rl and R2 are both cycl ohexyl; R3
and R4 are both nethyl; R5 and R6 are both -H, Rl and
R2. arBhehotthod yEChire)d whewinsthe bies i peuasss sodiaMyHIoXRS.
and R6 are both -H, Rl and R-are both nethyl; R3 and
R4 are both nmethyl; R and R6 are both -H Rl and R2
e bptdimsmbdyt Cla88 RNAhBeR e BotiddlvdatisyeptaRs. and R6
are both -H Rl and R2 are both nethyl; R3 and R4 are
both phenyl; R5 and R6 are both -H R and R2 are both

TP 0, i S

and R6_zre both -H orRlL and R2 are both A-propyL;/"
and R4 are poth nethyl R50and R6 (are bot H 96
met hod of [ mherel tral

95, wherein t hgbi s(thiyo- hydr de aminde) i s:
met hod of prepgfing a bi s(t hi o- hydraziide ani de)
disalt, conprising the steps of: conbining agieutra
bis(thio-hydra2|de am de) and an organi c sol vent

sel ected from net hanol, ethanol, acetone, and nethyl
£d1y| Tﬁlfeeltn%%dto? C'Iﬁ?fﬁ@i&aw‘ﬁbﬁrpﬂl% ’ne@t@@ thd-hl@aside buide) is:
equi val ents of abase Sel ected from sodi um hydr oxi de,

pot assi um hydr oxi de, sodlun1nethOX|de pot assi um

met hoxi de, sodlun1ethOX|de taSS|un1ethOX|de to
the m xture
am de) soluti

' , a b s(thlo hydyazi de
' [ Lng e SONUt i d an
organi ¢ anti sol vent on1pbnta

106. A method of preparing a bis(thio-hydrazide amide) disalt, comprising the steps of:
combining a neutral bis(thio-hydrazide amide), an organic solvent and a

base to form a bis(thio-hydrazide amide) solution; and
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hexane, cycl ohexane, heptane, petrol eum ether, ethyl

acetate, and diethyl ether to precipitate the disalt
wW@Roobl0a990 s(t hi o- hydrazi de am de) fromthe PCT/US2005/021642

bi s(t hi o- hydrazi de ami de) sol ution.99. The nethod of

Cl aim98, wherein the organic solvent is acetone. 100.

The nmet hod of C ai m 98, wherein the base is ethanolic

sodi um et hoxi de. ho rein
t he organﬁfPQEVW%% S@ﬁ g&ﬁgpg gﬁgamg%%ml ?ﬁbg¥@§
d ai rgiQhio Y&?@Ja@id@ ahlig)R8REioh s aqueous sodi um
hydroxide. 103. The nethod of Claim 98, wherein the
antisolvent is hept ane. 104. The rret hod of C aim 98,

er n e ) |

%?18(? }(J:{: 1@5 \(v 81?1&'@1’6%% it ne 0o ?ﬁ} eépﬁvalé‘rgté of the base

bi S( taﬁé @mbmfe@mrcéaolamow@)eqmﬂem el @4 bifthie-hhdazide amide).
preparing a bis(thio-hydrazide am de) disalt,
conprising the steps of: conbining a neutra

S(t '
Bisce T Treal B2 R A Fhera A O L A SR b S BB 0 a C1.C4
ands efiiphatid flgoleol,H SHIA4 ajfphamxekémomag & Ki2eChyliptmticdéher, a C2-C4

am de) fromthe bis(thio de a ) ol.utj.on,
v Copl b FIGE: P BT ke anent TR SR, N-methy!
two 16! %’Jr(?%gtai Myl hRobass: ﬁo@a@ﬁh@ﬁ@ﬂoﬂ@ﬂe

each ar edqui nt of neutral bis(thio- hydr azi de
am de). 108. The nmethod of C aim 107, wherein the

i rgg gmf 7 otlhé %:g aélp‘q@ﬁ %r%wfe %hnreg%mgl &gd Eﬁf ?l%gfﬁh ?rom methanol,

et hefethﬁm@% f%pﬁa/cﬁl RatdppAd! | Buhbe vzan-sm@me@au dvetony)
f or mam de,” di met hyl sul f oxi de, N—wethyl pyrrolidone, a

gIycokudanh@mmW%a@ﬂy@ﬁw1@hﬁﬁﬁmﬁ@+oxane and

acetonitrile. 109. The nethod of C aim 108, wherein

the organic solvent is selected from nethanol,

eld1anphe mdthidd @P a8, 109; Whepeaintdt bask-ibul améle; ath emtndmjam;t hydroxide;
| al cohol, acetone, tetrahzdrofuran and met hy h%él

ket onan alkalpmetphbydrexidscancdikall mptel ¢4 ykexids: rPrtaH@ Juctal

is an_ayd ne; an ammoni um hydr oxi de; an al kali et al
hydro§|g% an al kali netal Cl1-C6 al koxi de, or an

al kali netal am de. 111. The nethod of C aim 110,

wherei n the base_i.s sodi um hydroxi de, potassiu .

Wjr oRhemethod o Gt 185 ™hrieakihe Bases podii e qs; potassium

al kox ﬁﬁ%ﬂ‘g{f'] RERLiHM @ITCE8kokidd, sddim amide, or

met ho%ﬂﬁ? ?Jgal ?n (t%welg(ge)flﬁgﬁj 1ase IS an{ al ka|SI

met al pdtygiundemiden al kyl al kali nmetal, or an aryl

al kali metal. 113. The nethod of O aim 112, wherein

the base is |ithium hydride, sodium hydride, potassium

P%:Zj ?ﬁ o midtHo i 107, Rk Mk S@E bHEB is B bildaR @b @sltiydfide, an alkyl
en ithium phenylsodiuni, or phenyl potassium 114.

The rrelkh]mdletﬁﬂ oF] aai amyl B li mttekei n the neutr al
bi s(t hi o- hydrazi de am de) is

113. The method of Claim 112, wherein the base is lithium hydride, sodium hydride,
potassium hydride, butyllithium, butylsodium, butylpotassium, phenyllithium,

phenylsodium, or phenylpotassium.

114, The method of Claim 107, wherein the neutral bis(thio-hydrazide amide) is

substantially insoluble in the organic solvent..
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substantially insoluble in the organic solvent..115.
The nethod of C aim 114, wherein the neutral
whe@enheoee hydr azi de ami de) is first conbi ned wehusives 021642
organi c solvent to formng a mxture, and the base is
added to the mxture to formthe bis(thio-hydrazide
am de) solution. 116. The nethod of C aim 114, wherein
n
{;J] t%ﬁ(? 09 Cgﬁmzl%gfd\g &g%n etl?l% g Wl S%(tﬂ rﬁ@%ﬁg%&ﬁﬁie) is first
of Of@ﬁhﬁblﬁec&@ith e orgdnid sol¥die t(ﬂ'ﬁidmcg a)fmﬁlm andlthe base is added to
wher ei n between about 2 and about ,mgl ay equivalents
of t hée pasErajodosRcdieEhio-hydrazifg gnyds r%e{!ltlalfl- daim
116, wherein about 1 nole of the neutral
bi s(t hi o- hydrazi de am de) is conbined per each liter
oif6. t HEheomgihod of €ddimelrit, whé8in betweeanetbooti0.25 awl abhant Zdernoles of the

x5 B By Al 7o s

wherein: Y is a covalent bond or an optionally
substituted strai ght chai ned hydrocarbyl group; RL-R4
Hr7e i ’ﬂmsexpeﬂndé of CYaimH, 1 6awhensin mteibdnyabouba eid ghaadl 5 molar equivalents

al i ph&é{hﬂb a{%ﬁl@ﬁﬂe@ﬁt' onal 'y substituted aryl group,

or ether with the carbon and
nitrogen atons to which they are bonded, and/or R2 and

R4 taken together with the carbon and nitrogen ato
118. thhmmmhe9 of Ceaimolidewherkey shost hawlapidhappral blS(thlo -hydrazide

Pleagr grﬁ%a 5 coéfbg%d?p%%eacﬂq éryofftllrles&%aﬁlg sGf¥efdf Onmat Ic

119. The method of Claim 106, wherein the neutral bis(thio- hydraz1de amide) is
represented by the following Structural Formula:

W\**/T

Y is a covalent bond or an optionally substituted straight chained

wherein:

hydrocarbyl group;

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

ZisQorS.

74



