Bl S(THI O HYDRAZEDE AME) E) SALTS FOR TREATMENT OF

CANCERS RELATED APPLI CATI ONS Thi s application clains
wob@oloagvad it of U. S. Provisional Patent Appl i Bel/Us1m05/021642

Serial No. 60/582,596, filed June 23, 2004 and U. S.

Provi sional Patent Application Serial No. 60/681, 368,

filed May 16, 2005. The entire teachi ngs of the above

applications are incorporated herein by reference.
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hevepotahhatendyirbfeterloy. t he present inventors as being

significantly cytotoxic to cancer cells, including
cancer cells that have becone nulti-drug resistant,

BRGK @R oM OF TOEIRE @tioNeancer activity of other
anti-cancer agents, such as taxol and Epothilone D

( see, Many dyugy ag: niwbviilshte tole Nogd in2boue0rRs00B anter. However, in
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show water "Sol u reater

dru@OGhial dah be eesp@Iiedt Minlthdmgedistindeichircegd. about 0.1
ng/ M for the correspondi ng neutral form of Conpounds
(1) afertgippis(thinshydragide angide) corppeymgs aie besp degcgibed by the present

in@gﬂtgﬁsag %ejn% s?g(?lliﬁ'&inltlg/tcyto‘f@ﬁcetooc%ﬁggr\é@ﬂs, fnﬁ:rluchﬂg cancer cells that have
become multi-drug resistant, and for enhancing the anti-cancer activity of other anti-cancer
agents, such as taxol and Epothilone D (see, e.g., U.S. Publication Nos. 2004/0225016 Al,
2003/0045518 and 2003/0119914, the entire contents of which are incorporated herein by

reference).

SUMMARY OF THE INVENTION

It has now been found that bis(thio-hydrazide amide) disalts show unexpectedly
high water solubility and bioavailability. For example, disodium and dipotassium salts of
Compounds (1) and (2), show water solubility of greater than 1,000 mg/ml, compared with
a solubility of about 0.1 mg/ml for the corresponding neutral form of Compounds (1) and
(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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di sodi um and di potassium salts of Conpounds (12), (13)

and (14) (see Exanples 12-15). Moreover, the
whe@awedoh@bi | ity of the disodiumsalt of ConpopemU§iNs5/021642

was 80% whereas the bioavailability of the neutra

conmpound was 4.8% (see Exanple 16). A representative

tautoneric structure of Conpounds (1) and (2) are
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al i phatic group, an aryl group or a substituted aryl
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Eonded G on- ar ofat i

nonoval ent ?ation dﬁd M2+ T's a phé&naceUIlcally
acceptabl e ¢li val ent cation. Another enbodli nent of the
present invéntion is a pharmaceutical cofposition

conprising a bis(thio-h m de) disalt
di scl osed herein and a gﬁ&?nacgdﬁlcally accept abl e

carrier or diluent. The pharnaceutical conpositions
can be used in therapy, for exanple, as anti-cancer
agents. The present invention also provides for a
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One embodiment of the present invention is a compound represented by the

following Structural Formula (I), and its tautomeric forms:

Y is a 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



adm ni stered as a nono-therapy (i.e., as the only
anti-cancer drug admnistered to the subject) or is
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Bihiastdrbdhdy fhog-tieteaps@E], aHERnNPEXitHeancBOdras SimMistered to the
net hoxi de, sodi um et hoxi de and pot assi um et hoxi de to
supgecit qrtlﬂﬁ%admné‘rt@w Wi drariereg nore ethgr Myheangatidiessbi ni ng
the S‘filéj {1 tﬁ‘@ﬁs@ﬂo%gﬁ% a%ﬂﬁée)scﬁéa\ftg Qﬁsc?o%g(? flér%ﬁjl 1E I fdm
pent ane, fekan cl dhexane, pt ane, petroleum
ehhefactuft 6B madiedrade forahel palipesdwyt trexting caricer iy @cinpividitagis also
the disalt of the bis(thio-hydrazide am de). hi
pavidsddn BvpueseRERY €108 net hod of preparing a
bi s(t B
of " conis BNGR B BRI oy R R0 bl BEBreph i SbRRAI0-hydrazide
anglehdisals oThemethad dndudea sie stepsfcrf rcmnbmlng a neutral bis(thio-hydrazide

i S(it%g’rg%?fres@egf g %gﬁ%;d? Rt i B SRR g agTution; and
Eclffiflﬁlﬁtm OH% %luﬁoﬂr%ﬂ%%rgitsl@ LERBVeRY tl?ere epremgltatmg a dlsalt of the

(t ydrazi de am disalt inclu e steps of
bie@lniiorliyldglzaiermﬂe)al bi s(t hi o- hydrazi de am de), an
o delr Bt FRhoRinedtecd b rintel Promeug e bis i LA EAAS ppfde) dialt -

in8ludedhk ¥tep §bh€dmb1§1ﬁ%raqﬁﬁtrﬁf 88(tRb R Rleantdi®nt a@forganic solvent
the bi s(thio-hydrazi de am de).
selected from methariol, 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 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).

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
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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In various enbodi nents, a nethod of preparing a
bi s(t bi o- hydrazi de am de) disalt includes the steps of
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d f.
TR 30F S O BB SO e b RN st
Bi@&okide Osoaiah armtidsidbotagsith satiickidy, Sodiehathokéde/and potassium
non-toxic, which allows the use of the di scl osed
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be used to treat cancers, incl udi n cancers
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BRI EF DESCRI PTI ON OF THE ure 1 is the

st ructTbe bls(thlot-lavdnazué@amdp) du@lts)dlscﬂlpsg herefn ¢an hetsed to treat cancers,

Bt P N ol T G il Dy e eF%y piscnio-

Bl drdgite bRid) ddaROEINBY use® Pt éat ciribeds Witote bth@fl aimgqegmp have
pendent fromthe pol yner backbone. The P mer is
0SsC

eidhqs dhijaderr bgcompinefivetis. rulidhanallythe disc blS(thlo—hydl azide amide)

disalts are particularly effective when used in combination with other anti-cancer drugs

such as taxol or an analog of taxol.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is the structure of taxol (Paclitaxel).

Figure 2 is the structure of taxotere (Docetaxel).

Figures 3-23 are each the structure of a taxol analog.

Figure 24 is the structure of a polymer comprising a taxol analog group pendent
from the polymer backbone. The polymer is a terpolymer of the three monomer units

shown.

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

Structural Formula (I).



shown. DETAI LED DESCRI PTI ON OF THE | NVENTI ON The
bi s(t hi o-hydrazi de am de) disalts of the present
WO pavef099en are represented by Structural For nub@r/{5003/621642
is a pharnaceutically acceptabl e nonoval ent cati on.
I\/2+ is a pharmaceutically acceptabl e dival ent cation.
"Pharmaceutical |y acceptabl e” nmeans that the cation is

sui t al¢ f?ﬁan?lq 'icély Qécbl%gblk SRS HBhEGE on EXEMR a?ﬁharmaceutlcally
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M@ﬁt@%ﬁ@%ﬁbsﬁ&@ﬁ&(%@@‘ﬁetmo@i@ﬂcﬁiﬂgﬁ)p@bnblyysﬁlled to an aromatic
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ﬁﬁéﬁé}@gﬂifjﬁg ?nrlé%rﬁlé mﬁ;ymg dﬁdﬁge( gge?err?ﬁg Ythe %ﬁ}&%&%tﬁgﬂy acceptable

&iidn RANaT & IKheNgaRRyed mofyigeRfibddi nent, Y in

Structural Fornmul a acﬁlgs is a coval ent bond R5
- ( CH2or$tyuctural Bgygu &y pref erpl y e prsfera ltgﬁ ~O; R, and R,
[ [ a 416‘1)]]_ Ri - R4 are as descri bed

"% gt\ir/%a r‘g’%ﬁ'{ﬁ% ulr{‘é&:ﬁgr a (1). R5 and R6 are each

| Pdeﬁﬁrtdﬁr&ﬂbpdhhbnt,a‘ﬁ imBirpdtatal Eommruls (lbs'sst a ¢ayabaht bond,

al i phatic up, stituted

SREReu G Ay ff&%ﬁé CHy; CISR(%H%J ® P rRt R ! Sterably
tcﬁg‘elﬁéger& R Qreaas%sc%eé YhSe! fo'SﬁQcthral BHosHNS (I?)t RE @6d R4 are each
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1nﬂemdeiﬁgc-lﬂ e dliphasicer sulvstlaltpd gihatie aroelmb@an@ nH apfl Re is a

the present inven t he ( md
SNbEUPIC & UhaRHERH B TR A P AR AR £€2-Co
substituted or unsubstituted alkylene group. The pharmaceutically acceptable cation is as

described above.

In a preferred embodiment of the present invention, the bis(thio-hydrazide amide)

disalt is represented by Structural Formula (II):

2M* or M?*
A R
R"\”/N\N//%N/N\H/RZ
S Rs Re S

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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Ri - R6 and the pharmaceutically acceptable cation are

as described above for Structural Formula (1). hi one
W(rm(me/opmed e_rred enbodi ment of the present invePCT/U2005/021642

the bis(thio-hydrazide am de) disalt is represented by

Structural Fornula (1) where R and R2 are each

asubstituted or unsubstituted aryl group, preferably a
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methyl. Suitable substituents for an aryl group

subpiiwerta farchnyylrowmterrecpdibu R and Bhé’@‘%/ an %l,ua'@gc group represented
rese [ bel ow

PER BRI Bina T Ra B B8 HERAI RO

pr ef eny £ckcenbdiameferefl chibedines efitheipnesent inventionhthe bis(thio-

bi s(t.hi ohydrazi de am de isalt is repr ted b
m%@@mder@%s&rememn’twﬂ@ SryeturaReorp il s Ky and Ry are each
- ) i . .
AR BBt b oo v
spthsially sitesdtutéd Withit leesione aliy] gioky morequeleratrby eyclopropyl or

e YRR Kbt s es Forent e o el i o,
g{e?ér%@ Bbih LQMERted R ThidbdtiRedoNkypsslps bhd RE @6ld Rk kielas described

t
roup; “and R5 and R6 are as described above, but RS is =~
poae el R syis preféralriyl —RoandsRqis efeferablyy-H, fan aliphatici gsisalpstisuted aliphatic
or substituted. aljphati,c.group, nore preferably - H or
EFE?PHW?’[%I?%F%};P{T SFethi¥e bi's(t hi o- hydr azi de ani de)

di sal Witefati®8y.eH6 BlstitlidoiydPiAidcdhida) diblt [ukgredentdd byh&thetural
Rl and R2 are” each a substituted or unsubstituted

BpinpHaIicwlyere Rp an®®, are each a substituted or unsubstituted aliphatic group; R
and Ry are as described above for Structural Formula (I), preferably both a substituted or

unsubstituted alkyl group; and Rs is —~H and Rg is —H or an optionally substituted aliphatic
group. Preferably, R; and R; are both a C3-C8 cycloalkyl group optionally substituted
with at least one alkyl group; R3 and R4 are both as described above for Structural Formula
(D), preferably an alkyl group; and Rs is —-H and R¢ is —H or an aliphatic or substituted
aliphatic group. More preferably, R; and R are both a C3-C8 cycloalkyl group optionally
substituted with at least one alkyl group; Rs and R4 are both an alkyl group; and Rs is —H
and Rg is —H or methyl. Even more preferably, R; and R; are both cyclopropyl or 1-
methylcyclopropyl; R; and R4 are both an alkyl group, preferably methyl or ethyl; and Rs
is —H and Rg is —H or methyl.



and R4 are as described above for Structural Fornula

(I'), preferably both a substituted or unsubstituted
wa@bkdogloogroup; and RS is - Hand R6 is -H or anPCT/US2005/021642

optionally substituted aliphatic group. Preferably, Rl

and R2 are both a C3-C8 cycl oal kyl group optionally

substituted with at | east one al kyl group; R3 and R4

ar ' ¢
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methyl; Rs is -H, and Re is methyl; R; and R, are both cyclopropyl; R3 and R4 are both
methyl; Rs and Re are both -H; R; and R, are both cyclopropyl; Rs and R4 are both ethyl;
R;s and Rg are both -H; R, and R; are both cyclopropyl; R; and Ry are both methyl; Rs is
methyl; Reis -H; R; and R; are both 1-methylcyclopropyl; Rs and Ry are both methyl; Rs
and R are both -H; R; and R, are both 1-methylcyclopropyl; Rs and R, are both methyl; Rs
is methyl and Rgis -H; R; and R; are both 1-methylcyclopropyl; R; and Ry are both methyl;
Rs is ethyl and Rgis -H; Ry and R are both 1-methylcyclopropyl; R 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

7



and R2 are both 2-chl oro-5-nethoxy phenyl; R3 and R4

are both nethyl; R5is -H and R6 is nethyl; RL and R2
wae@oloaoho 2, 5- di f | uor ophenyl ; R3 and R4 are boP¢IT/US2005/021642

methyl; RS is -H and R6 is nethyl; RL and R2 are both

2,5-di chl orophenyl; R3 and R4 are both nmethyl; R5 is

-H and R6 is methyl R1 and R2 are both

rgzlﬁ%y nfé? Eé% %:!ufd %\’@ Rﬁ'z RE\?{g@&%?ﬁg%ﬂhﬁ'—lﬁetﬁﬁcﬁ%propﬂ; R3

%dﬁi@éﬂ%gthyﬂl@hﬁﬂﬂ and?s{s an Bo1lR4—H§IPe ahdRh aredtatly 2phREyleglepropyl; Rs
an is

@dM%@thé@@}meﬁzﬁnd R ettt B 6o e frechofly 1-phgyplopropyl; Ry
ag’dé&@a‘ﬂ%ﬁﬁxyp WK Xﬁd %g’ﬂé}é g&% Nk, R, ﬁre*mmlcyclobsutyl R, and Ry

R4 4re both neth
aré'lbo‘&lnﬂetﬂﬁl Rs amleayﬂe bokRil- }ﬁrRi dRd Raraee hash hyziymmgyir Bpgid Ry are both

Y R and N grapety o Obs R o o R SR mety

R CHD R leRbahdRG¥e! R
}%ga and aggbgﬂrhe bglﬁn‘?rg%ay ;O?fg C:f%e%%thplgfl Iégéﬂll%slﬁ;ﬂfﬂﬁhb/l s and

Rywaie Bathatl Roané Ra aredroblyingthol; dhrangyRs,; arengDth mptind; By @nd Rs are both -

PhentiRede Paﬁ%%ﬁ?h RRsf R PRy Eou R o p PRl R, e

é&%tﬂtﬂ m&AgL; RS ah8 Ry be tdth gihyRR ;ane Ryaidboth -H; R; and R2 ale both #-
-net hyl cyél opropyl; R3 and R4 are both et hyI R5
bs.tthly R and Reareiboth wethgl Par@@d Rz agg koth gl pR1 and Rj are ethyl; R3 and Ry are

b%ﬂegb%?l?/ %ﬁﬁ%ﬁ ORY hﬂh%lﬁg 1&5& g{eg)og'%-ﬁrdﬁ Wland@ aiesboth

theflBi; U%'aﬁkl(ﬂs@fﬁ'mh{ lH. A3 tlessd eMnlalbs: t]hmp}tarnmed:dmyiball}%captdble cation
R6 are both nethyl,;.

oSyt BYBY oatyis SRR e” SIS Fory (0 Ry L% N

B2 e Oy STV SRORTS pife Brfery N onfy prenggere

%&ﬂerﬂ)hlﬁn\a both -H Rl and R2 are both
R6 m;: EXIL;%%/& %E{r‘tﬁ%ﬁygml S dii§4q5%{1t§ re?a?gs%npgtbyyétfucﬁlralﬂrmula (ID),
g—é gr 213{ Lot)ﬁallmEQéSQHMhde %ﬁeﬁﬁg R4nd RE aRoth PRINNY, land R; aRE R, are both

are

a-qmemdnyy ®; apd Bpwie; boRBo-&Hﬂ;Q@)@méelb)dI #ndnRet dng R+ argplgagl; Ry and

BoeR BBk LA R RPN DAL ARy g s
RY §re k?)%ﬁf"etﬁylc R‘P Qﬁ‘d‘i&%’ére bk ;ﬂiéﬂleé:ncﬁR§ aﬁtDRDarH‘bbﬂNﬁ-proB@l R; and R,
and R6 are R2 are both cycl ohex

andboRﬂp-amopbmyl raeltlﬁwandﬁ@ agneptiveneilyd Botnd Ragre ﬁqthmtro phenyl,

cgl?‘éhsgg %E%RF %%R&J’Rﬁgr%ar e o?‘ﬁ&%@p )ﬁﬂ}%ﬁ% al}fﬁ% and R4 are

tﬁrrﬁ—‘et tR, amt Ry:ire bR ni3p aed R; fal R, are bbthREbaint RR2nd R; are both
g:cglog&hq:nge tal? ; gm?hﬁ?@e Il?ot%rrrelet%glt rl]ll /e\mcti) 1u{t2 g:rle.botRhS3 -%?tgopﬁgnyl and R3
and Ry are both methyl; R; and R; are both 3-cyanophenyl, and R; and R4 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 R3 and Ry are both ethyl; Ry 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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are both nmethyl; R3 and R4 are both phenyl; R5 and R6

are both -H R and R2 are both tbutyl; R3 and R4 are
whoak/oowahyl ; RS and R6 are both -H R and R2PEr/@S2005/021642

ethyl; R3 and R4 are both nmethyl; R5 and R6 are both

-H R and R2 are both n- propyl R3 and R4 are both

nmethyl; R and R6 are both - H. In t hese exanples, the
1?31 “R' &?d%z\/ Ph%x -3t dnfto &%&F%ﬁ@k@qn@mh{%both
1s as escr tructu Formula (1),

méﬁfyl% IRﬂbilnﬁ Riiare, bdtla3,6- d{ma}iﬂb@pmbﬁ@hﬂ R@and R4 are both methyl R; and

b
RrF BPUITTa 1 R iy B G RS NGa o1 il R By 2 ethyl-5-
M taﬁd ﬁ%%ﬁ?ﬁ'ﬁf@&t@ irheﬁfy'l WrtRy r1§bhé:n§/[ 'R&'@Z GLdlﬁnﬁth\éx enyl, and R3

[ es 1 nclude "wherei n: are bot
zptdemydre bamdneseﬁylaﬁd aRiiRasre both meth@rmn@Re nml R4 mie botlelp1&F3-phenyl;

& G- B B sD RS 0 R T i L B, RiPRY e b

IR an@Rd aRd RAGR Rk R and 83 ArdFBotB iebré¥nRE &y the
@ﬁyf;]@bo o Iwaantlzlél‘?\? ar eb%%?ﬁ plha’élngzlQ and I'g)ranle1 R4y

ﬁ)ﬂlewmgﬁrlwtlmlcfpynulaﬂ and R2 are both p-cyanophenyl,

and and -4 are both nethyl; R and R2 are

bot h/ 7-m henyl, and R3 and R4 are both nethyl; Ri

and R2 are both 2,5-di nethoxyphenyl, and R3 and R4 are

bot h net ; A bot h phenyl, and R3 and R4

are both - Ri and R2 are both /"-chl orophenyl,

and R3 and R4 arge both nethyl; R and R2 are both
3-nitrophenyl, and R and R4 are both nethyl; R and R
ﬁ{cﬁRP%ﬁRz!Rﬁare ISQ{PH{H%ﬁgly Ry 2R, 123 vafth- &/@Vaﬁd @Qtahd R biyBoth phenyl;

are both f I uor ophenyl and R4 are
Romitd Rearh pbth /Rperdyld RRZméRe alt@dloﬂl Qheno/h Rarapf Rapbqs meihyl, and Rs

E 9%{?9%3}6({]}){,3%5@@3 g%h ol og ek an tfﬁya]nd Ryare both phenyl;

B?a@d R, £01Bh3msMYyh axy RNy R, ard bdthRB c@pTHhBMy1pR ealidR Dare both
methyl; R and are both 2, 3-di net hoxyphenyl

d R3
JalﬁdlyR41né|Pe abd)iRh aypeholy 2,6- dghlarephenyl: R eRpaepl methylaﬂl and R, are

th h 48
R T e R
B&ﬁnﬁ‘fh IR, Bed R, srebbl trblﬂll AR RhdR earbboth methyl Ry and R, are both
-di chI or ophenyl , and and R4 are b%t h e ¥&P
mszpsdr g and M@b?ﬁhtﬁﬁﬁ}hiﬂh@nwd Ro3a bpé GiteprepyL Tnd Ry and R

ST T KL, ol g s e v

aied Rydrs bBth 2RRyatoprdpot,nd RG-adi e trtechofiptretiyl;, R cand Bagire both

and R4 are both methyl; Ri
I-phenylcyclopropyl, anr;riER3 g{ld Ryare gonclq methyl; R; and R; are both

2-phenylcyclopropyl, and Ry and R4 are both methyl; Ry and R; are both cyclobutyl, and R3

and R, are both methyl; R; and R; are both cyclopentyl, and Rs and Ry are both methyl; R,
is cyclopropyl, Ry is phenyl, and R3 and R4 are both methyl. In these examples, the
pharmaceutically acceptable cation represented by M" 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'.



R2 are both phenyl, and R3 and R4 are both
2-ethyl phenyl; R and R2 are both 2-nethyl-5- pyridyl,

wareeB®9and R4 are both methyl; or R is phenyPCT/BR2005021642

2, 5-di met hoxyphenyl, and R3 and R4 are both nethyl; Rl
and R2 are both nethyl, and R3 and R4 are both
[ ?- CF3- phenyl; R1 and R2 are both nethyl, and R3 and

R4 a g}p ot 5]8151 %ni-ggg ?r;fﬁbgg(@i _Iﬁ&dﬁgﬂ]te %ﬁ] %A?[E Eﬁfhe r%)éesent invention are

tgéﬁ)ui@a,ﬁﬁ*g repr esented by the foll OWI ng st ructural
formula: and R3 and R4 are both phenyl; R and R2 are
both "-butyl, and R3 angh*Bduzare both phenyl Rl and R2

are I, R3 and R4Oare bot h phepy and
R2 |are bpth rrethyl, a R3 and R4 alre bot ridyl;
Ri ' th c ohexy and \R3 and e both
phenyk; . R?\ﬂ € b met 7 and(R3 and R4 are
both 2- et hyI phenyl ; R and R are both |ret hyl, ?K)RS
and R4 are kopth 2, 6- di chl orophenyl; RISR4 are al

methyl; R and R2 are both nethyl, and R3 and R4 are
both -butyl; Rl and R2ofgreraoth ethyl, and R3 and R4
are both nethyl; R and R2 are both t-butyl, and R3
and R4 ate both : ]

cycl opr and Rl and R2
are bo ethyl; Rl
and R2 ar h 1-rhét hyl ¢ycl opripyl, Tnd \R3 and R4 are

both methyl; |R and R are both 2- met h | cycl opropyl ,
and R3 and R4Sare both nethyl; RL and°R2 are B8iand
1- phenyl cycl opropyl, and R3 gnd R4 are both nmethyl; Ri
and R2 are both 2- phenyYIM:)REFprropyl and R3 and R4 are
both methyl; Rl and R2,are bgth cy;}l obutyl, and R3 and

R4 are h nmet hyl; Rlfjand are both cy pentyl,
and R3 pyl, R2
is phenyl, . I'n these
exanpl es, thej|pharnmaceutically accepta@ble cation
represented bY M+ andM2+ is as descrilded for (V).
Structural Fornula (1), preferably Li+, Na+, K+,

NH3( C2H50H) + or N(CH3) 3( C2H5OH) +, nore preferably Na+
or K+, even nore preferably Na+. Preferred exanpl es of

?W@ﬁgl\g SLEFLATANAR il R Forkl B FreMkably, the
%ﬁa%&ﬁééﬁﬁdalﬁb@ééptﬁﬁé caﬁdxu@tzmalwmmm is(llij, Na, K , NH;(C,Hs0H)" or

er abl
N(CH3)3(C2HyOH) 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

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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pharmaceutically acceptable cation is 2 M+, wherein Mt

is Li+, Na+, K+, NH3(C2H50H)+ or N( CH3) 3( C2H50H) +.
woReoe/opoad er ably, M+ is Na+ or K+. Even nore PCT/US2005/021642

preferably, M+ is Na+. In Structural Formnul as

(1)-(1'l), RL and R2 are the sane or different and/or

R3 and R4 are the sane or different. Preferably, Rl

and R2 are the sane and R3 and R4 are the sane. The

di scl osed bi s(thio-hydrazide am de) disalts may have

tautonmeric fornms. By way of exanple, tautoneric forns

of the conpounds representeg*bymfor exanple,

Structural Forrmula (I1) wherein Yis -CH 2- are shown

bel ow. 2 M+ or M2 M+ orzMe+ 2 or M+R¥t is to be

under st ood when ohe tauto [

conpoundr, s depi Ned str

forns are enco

i nvention may| be obtagijned as i fferent stereojjsoners
(e.g., diastgfeoners and enantioners). The inVentionand
i ncludes all Ssoneric forms and racenic m xtufes of

t he di scl osed conmpounds and net hods of treating a
subject with both pure isoners and m xtures thereof,

i ncludi ng racem c m xt ur egy* §tigteoi soners can be
separated and isol ated using any suitable nmethod, such
as chromat ograpf. A "stzxai ght ai ned hy4dr ocar byl
group” is an al Kyl ene grjoup, i.el, -(CH2)y-, with one
or nore.(preferahly on i nter met hylmge gr geps
optional1l :%d\ h a é e‘fp y hg a
positive infleger (e.g., between 1 and 10), ef erably
between 1 amd 6 and nore preferably 1 or 2. "I'i nkage
group" refeSs to a functional group which re%l aces a
nmet hyl ene in a strai ght chai ned hydrocarbyl. Exanples
of suitable |inkage groups include a ketone (-C(O-), .
Hlikerie, urdketsyovd, windname|tariemendt frem (f-a@iycloseflicomphend is depicted
-S-),,.0r _amn - .N(Ra)-), .wherein Ra,is defined
ét&c&%@ll% Oﬁl?eéii%\??réan? f‘ﬁ’i{'ﬁé‘é@ PUTHGOPR2SELRER ) -, wherei n

RS angefhinabRipdeldstiTdhéRQ¥RionIHiy BbbRaiaed s difffetebtBreoisomers
for an alkylene group and a hydrocarbyl group are,

{dw sdasthicomeriand enafigysargn tihglipyentipg mom%é alliigopnerigorms and

raarc]:gﬁliccr%{]x res of ghle\éastc osgé cotmhgounds and methods of treating a subject 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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di scl osed conmpounds. R5 and R6 are preferred
substituents for an al kyl ene or hydrocarbyl group

wo epooeomi ed by Y. An aliphatic group is a straP@hUsS2005/021642
chai ned, branched or cyclic non-aromatic hydrocarbon
which is conpletely saturated or which contains one or
nmore units of unsaturation. Typically, a straight

chain ' ' f :
about A35teRsIROHF S Ltk BHRCAo O ok Rromyiic
Byndtocarbytcivhichad cquhpiticty guatted baszhfdhmn&msa)nam lntoré. Qnits of
carbon. atons, ﬁ‘@yeferabl y from 3 to_ abouyt

8. An
psepmaione Typisely- iastaiedt ehaimd,r brached @thaéﬁaarﬁ%h%ﬁrfrom 1 to about

I tl
b6 gé}g?lg gtfl)fl'l kﬁﬁleg u{ﬂg @rogg% %1{531 Wtaggt% gﬁlllci/ ?llph%féﬁgﬁu}) has from 3 to

by [10 caboh ytomsg petirgbly fom A tecstmuodl Ay Iah]ghaqu [grovpt i pBeferably a

. bout. 8 A Cl1-C8 t d
HPAEERBtinel Koy an expiest semeyl FLSLPRPoYr Byt -buiy)
%@&t\yﬁfeﬁmﬁ béht?ls hékyl';%ﬁ%ﬂ ofbkyl, or QE?&IQalkﬁ"g%ﬁﬁﬁvﬁ'fh 3 to about 8

ar omat may used i nt erchangeabl y W
tabgi at'omsaAﬂl €8 ﬁ‘gmght Qhamwdtor brantclmg, alk ylgreup «gm@pc Samydlic alkyl

BRI P o R QUB et o carpoeyel 1

ant hr @Hé’{ermaﬁﬂ)nlﬂﬂfc%&ﬁf’yrha}%@&%a 11&61%Ha1@g‘éalblmvﬂﬁi‘fﬂryl ) “aryl ring,”
thlenyl furan yridy pyrimdy, pyranyl,

pareaaie gmg,”b‘ ¥§13¢>IUP Py aﬁpmyﬂlc gHoRp a3 M%nat@mqmsynclu%@arbocychc

h r e
SR kg S P PO O REL e uch o
1dmaﬁw1ﬂaﬂm lf@rahylngyn@;nﬁpyrhmﬂwmam MBiralgd] Pytpoyl, pyrazinyl,
Het eroaryl groups are aromatic %rou ps that conprise

Bazolss omoby?*?@dé?wplfm%t}@w e %reﬁrﬂhgrouaxwwealﬁ%ﬁ
ﬁl‘t&{‘rer oggalﬁlﬂl glrltglﬁ‘ggtret O%S’t‘rh% dé[f%rm?éefh%{e?@rgmaﬁc ring” and

tise
ﬁ&lteﬁbmatrxatm gropomaieterogryd gmpmhmmrmmﬂiimeu[ﬁmetd:ompuse one or

pol ycyclic aromatic syst
%%eégrew@ s R, PRy obrand R e 3y i e iR strectprsBrgforebly,

Bé%el% gpaﬁnpﬁ&eﬂforﬁ%hem@ﬁwhetEﬂoa%s Exanpl es
i nclu e be zot hi enyl, benzofuranyl, indolyl,

q ui noArrenghtic drewmrsceln mbﬂde fusbé pekyoyxdicairematic ring systems in which a

E(i)cﬁ’gh? glizo(r)rlla-%h él%l%l ! l i %ﬁ]’dé’hﬁ%qg Lfluléﬁ(i l}iclggli/eooréﬂorg roylfer élptg{f)&ryl rings.
E@étﬁ}!}leé MckB ‘B@&io@lﬁeﬁ}q B0 ful B, nﬁ@lyloﬁulh@lﬁlﬂ%e%%'ﬂhﬁzbhé

two ot her bonds. By ‘way of exanple, the structure of
henzopteznigl bengimidazole, quinolinyl, 1soqu1n011ny1 and isoindolyl.

The term “arylene” refers to an aryl group which is connected to the remainder.of
the molecule by two other bonds. By way of example, the structure of a 1,4-phenylene

group is shown below:

[a¥aFaVaV V]

Substituents for an arylene group are as described below for an aryl group.
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group i s shown below LLLf1 ruw Substituents for an

aryl ene group are as described below for an aryl
wQ@r@apoddam- ar omat i ¢ heterocyclic rings are nonPEr/ORBINF/G21642

rings which include one or nore heteroatons such as

ni trogen, oxygen or sulfur in the ring. The ring can

be five, six, seven or eight nmenber ed. Preferably

heter W%&Iﬁa ﬁ’éﬂ&%c g§ JoAMroRat¢ HkhflﬁEMde one or more
e

het er oat ons. Exanpl es i nclPude tetrahy ranyl,
hereroahymsrﬁuhh ephitiogen, opmgq]fm‘l sutfor intthé ongr Photingoan be five, six, seven

| di i dinyl, .
TGN e e —
ﬁét@fb‘ﬁto(rﬁsn B et g 1ﬁ€lu@é féiﬂal‘?ﬁﬁoﬁfé?ﬂp )tetrdh@ftﬁﬁl@ﬁﬁéﬂyq? morpholino,

heterocyclic group, benzylic or aryl group
{riembipbyling, pyembidingt, einseazidy), ripesiditdsandihiagelidiayinot

o gt bl Bl alfbhe it AR AR SRk Brdub, non-
aroRsdia helctddyylid Bloap, tnesliddrtdrylaibip (bafb’éeyclﬁCdnld\hetekbaryl) are those

when the anti cancer act|V|tK i's reduced by nore
?

ﬁ/ﬂ?tﬁbtd@@i/cﬁﬂl?ﬁt@tléﬂhﬁé@m@e Wilthihe prti-sansst aqtiypof mwwd

sul Ea@dg'o’ggg%ﬁgfem EL{BE%%‘@B% e - f‘é\,‘;”. ’tI-Q%{é’@f@&%’ﬁy 9‘{h’6n the anti-

edncer {dfarity 1Qe@ﬁRdEhy mﬁ%an abiohd 5 O%Kiﬁ a Celﬁﬁﬁiﬂld WEWH, substituent
NH2, -NHRa, -
cRfrd Bt conmqeedzwathout tméwhw&nf E«a@m{ﬁ of. e stitucnts

%cﬂé“_@ meaﬁﬁll% - C@%‘jﬁ EQ‘?@%‘%@WN b?@“@@b?{ -SOsH, -
NHz NIRIR), ~NEZ R, JC(OGNR?a eCHRHRAONHG <MRNER” NO’@WR ), -NHCOR’, -
NSFORE NM&N% SUGENER) B Ry i AR LB Rereconren, -
Nﬁ%@m N%%Rﬁﬁl? mdé@ﬁm RbL) NER: C_(NIF\QIRC) NH -
€I~NRD NH dOGGNRfF) N(RRERaNH-GRIEDOHNR N)H N(=FNHRB§HR*‘
LD N GO N, P SR P )
NERE=CRARD) NHCCRR - cSH)-SBR?, NS(‘QRNEH)-NECRPRRIR-C(=NR)-NH,,
d_C(=NR")-NHR?,
-NRY-C(=NRY)-N(R?RY), -NHNH,, -NHNHR?, -NHR*R", -SO,NH,, -SO,NHR?,
-SO,NR*R?, -CH=CHR?, -CH=CR’R", -CR*=CR’R”,-CR*=CHR?,
-CR°=CRR®, -CCR?, -SH, -SR?, -S(O)R?, -S(O):R".

R*R? are each independently an alkyl group, aromatic group, 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(=S)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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Ra- Rd are each independently an al kyl group, aromatic
group, non-aromatic heterocyclic group or -N RaRb),

wo amenoteget her, forma substituted or unsubstPCTUSIN05/021642
nonar omati ¢ heterocyclic group. The alkyl, aromatic
and non-aromati c heterocyclic group represented by
Ra- Rd and the non-aromatic heterocyclic group

];ieﬁ%re hE c%)g eqigfﬂocyr uﬂg‘kﬁ?%}x e@B%cﬁﬁﬁg ﬁg&tg'rtﬁgn(glrxllét}ﬁ a? uphsaloalkyl alkoxy,

hApdllesenheld, t[SN RO Rémire, Ricylam@iRgr dlﬁ(hlaimﬁl krptjgnally, the group —
N@&M@@@%mr%ﬁ%@@@é&& m’,{}ﬂ%@%ﬁ@ ai;’y\llgg’t(iggeﬂ-)’cyclic
g@?%"%@'e%&&%?ﬁ?@a% % thagc@l&ﬁ_e%g%%rﬁzar i the are optionally
acSﬂe(’rl}dZ@m,lkylS@Z N( R+) 2 S( O R+, -NHS2N(R+) 2, - NHSO2 R+,

-C{=NH) - N(R _+) 2. is -H Cl-c4
S ey R b Bl S
RI-RIBhEIGASTELOENRYI, @1%@&![20)@} (331 ©b ﬁﬁ%blkgf @UPC4 haloalkoxy, phenyl,
optionally substituted with |, hal oal'kyl, al koxy,

Z@Z?Epm@» -(iaJ -OVH, &N -CL NS, Ial or -@kyl ani ne or
O SR PSSR B R v

&Elfbsa&@dﬁ’ay RG aN@RE! 06 Xkl SoGps) vt dsephehensrashidgrdip. and
R +)2 that conprise a secondary ring amne are

opt | oﬁgpl]hyr erehodiment erth@pnegqnétréf@ 1q0 Jéfad:rhaggaceutlcal composition

-t U e
é o]?j sugg % glrsgh{oolﬁ %& %mff&l%?dlf g%ld%%ke%% a@#wgg?férmaceutlcally
&Leﬁéblalchﬁieyor ﬂilue(ﬁ«ﬂ haI oal kyI Cl 4 haI oaI koxy,
phenyl benzyl, pyr,

N St by dsqiesle Gemets b C%t@yev%mﬂgﬂdwms which

g(% g&gal?l'bﬂ%é@ﬁog%l&l’%tﬂﬁé%\flth %f@s%drd?sﬁft S?Hé ?Qar&ﬁcé?}%cally

are a grou as a net et hyl
greeplpbleAanidneshoaidiobivenmpatibld he., poresent, nonveﬂmnmatorys non-
a pharmaceuti cal osSi t Lisin

BrBpRaseoiopdasvidet aram eSS ba e simmiedyo » suect
SPBBTREAHL GRS ARLBCSAL e SO o e
okeraingtan’ePharinagputidaldivicced Wﬂ(d’@lbhdtmg Rhinpany, tHaston, PA.
gl oL Cal ﬁ%ﬁl}‘@/}l)g%d% bte ggmlms%ere V(ajrysa%cgr ing to%he route of
admunstratlon selected (e.g., solution, emulsion, capsule). Suitable pharmaceutical
carriers for parenteral administration include, for example, sterile water, physiological
saline, bacteriostatic saline (saline containing about 0.9% mg/ml benzyl alcohol),
phosphate-buffered saline, Hank's solution, Ringer's-lactate and the like. Methods for
encapsulating compositions (such as in a coating of hard gelatin or cyclodextrins) are
known in the art (Baker, ef al., "Controlled Release of Biological Active Agents", John
Wiley and Sons, 1986).

Another embodiment of the present invention is a method of treating a subject with
a cancer. Optionally, the method of the invention can be used for a multi-drug resistant
cancer as described below. The method comprises the step of administering an effective

amount of a bis(thio-hydrazide amide) disalt described herein. Preferably, one or more

additional anti-cancer drugs are co-administered with the bis(thio-hydrazide amide) disalt.
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acceptable carriers should be bioconpatible, i.e.,
non-toxi c, non-inflammatory, noni ntnunogeni ¢ and
waleweioohdad ot her undesired reacti ons upon the PCT/US2005/021642
adm nistration to a subject. Standard pharnaceutica
formul ati on techni ques can be enpl oyed, such as those
described in Rem ngton's Pharmaceutical Sciences, Mick

ubl i i .C . r i f t . . s
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(Baker, et al, "Controlled Rel ease of Bi ol ogical

Abjdotsewitly e wancer. “Totatingielseljeelrivitise pancer ggelydesmebiayang, partially or

SRR o S b BB 8 TR PGl ot cancer

rehiiag tefextdie of Avaiter . GRdudiep sis€of 4 fiind ofMwducigithignumber of
resi stant cancer as descri bed bel ow The net hod

effrring Lies), ihidiEng fleErowtTRIzics pEANYE d asgligatinger improving a
glﬁéarll tsyr%&toﬁ} 91] i%g{cgfop ail%%f%é 'V&iﬁl f‘&ﬁélg@ (Isﬁidhsfﬁl ths sgee&csrehﬂﬁ d
'l Preferabl’y, one or nore additional anti-cancer
Eim@hentsk Cco-adnmini stered with the bis(thio-hydrazide

am de) disalt.Exanples of anti-cancer drugs e . .
descr ?Zbréc@rsdéwo%.n bertispisr 96 P?;R"elﬂtﬁé by dheaaihATL el aroseptinvention

R 0l htthd: finfiba39 Binah BRLoRl ARl LA oL L R BRooma,
such ‘as taxol or an analaog o? taxol. A "subjeét” 1s a
n@nmkqgnpar, dpesaadainya, ahdndnesarcona ostargeal csardogaanhardomal
in.need of veterjnary treatnent, e.qg.,,conpani on .
%&ﬁlﬁs&r@%%chthea@&r?g{e%tw PRy TP AR P eliogercome,
fﬁlogioma(} RMBothSIRGER Evirh S tunh®! By RARofBErhabldhhydB&oma, colon
aboratory animals (e.g., rats, mce, guinea pigs, and
Catna'nbmk,ega.ncmtig gam:_dr, btﬁ_avteqanmeoxgnﬁbg gamp@ntprqﬁ{at? gancer, squamous cell
RS S e G St SR W BURABRLE soscens
bRy Hﬁ@ﬁoﬁﬁ!‘fg@l\ﬂild}g caRobiaapApill &% agekshanionads| yystaBgodrtcinoma,
0

nore of the oW ng: arresting the qrovvt_h or spread .
wiedellagy aereinoma, bronchogenic carcinoma, renal cell carcinoma, hepatoma, bile duct

carcinoma, choriocarcinoma, seminoma, embryonal carcinoma, Wilms' tumor, cervical
cancer, testicular tumor, lung carcinoma, small cell lung carcinoma, bladder carcinoma,
epithelial carcinoma, glioma, astrocytoma, medulloblastoma, craniopharyngioma,
ependymoma, pinealoma, hemangioblastoma, acoustic neuroma, oligodendroglioma,
meningioma, melanoma, neuroblastoma, retinoblastoma; leukemias, e.g., acute
lymphocytic leukemia and acute myelocytic leukemia (myeloblastic, promyelocytic,
myelomonocytic, monocytic and erythroleukemia); chronic 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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reduci ng the extent of a cancer (e.g., reducing size
of a tunor or reducing the nunber of affected sites),
WO pivslodong the growth rate of a cancer, and PCT/US2005/021642
aneliorating or inproving a clinical synptom or
i ndi cator associated wth a cancer (such as tissue or
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sebaceous gl and carci noma, papillary carcinong,
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ey e B SRR ERAAEN e, RAGHIRES: of eARhpiincd by he

KSR (dHOGAERLIN BA®); n&rphititteul@ris;wosiabpletic tdukenmis; nibbogic

tunor, cervical cancer, testicula thr, | u g9 : .

lodiegiitisrt asswrampliced by therld Ti-a(ehisofell B sEelotonocytic leukemiz;
ar g | Iyt Al | i |8

R L

1@}1@ﬁﬂ%@fgde§alﬁmgi Cldpées t60rd Tha Chambiherape oanmepook, Michael C.

ol i godendr.ogl i ofa, . meni ngi. o I . .

Feauriobl Wokiowa & NoliaRSl G20 GRS Bt 4 lagd Jrie Gagee Medicine

SI%HEH h %%?ttét Gl IE%H.kB[@.?&EQr REYLE0CY aThe eMiitcGe RGBT Bhe preceding
nmyerobl ast's,” pfonmyel ocyte, nyel'ononocytic, nonocytic

rafectneesydrh imlogporatad reinchy whdrendeeukeni a (chroni ¢

i ﬁg@% %@S@@%ﬁ'ﬁ?@ SisGheraSHHT R nBeeh BY blptoularly effective in
tﬁéﬁ'ﬁﬁ? K KfbiSct iRt EsMAtumMers suell dindl th1in€idsR) .In another
mul tT pl e "'nyel oma, Wal denstrobm s nmacrogl obul i nem a

eartsbdireentythe Hiscloset] wethod i dtisvedtodremasticubmlyl effaetie against T-

i ncl ud t / i C 1,3 .
Peatb Gy e & etench of dugal fg Rl ites Ceniaia (g, g
dx@HbiiNgd be &lel SB bélBline)| poffeweiBs(ay., dyuxphptified by the HL-60 cell

| eukem a,” and | nphobiast[c | eukem a; T-c?ll . .
lire)kderingssara@ny. é.g];.a@ gk¢mplified by the MES-SA cell line); monocytic leukemia

(e.g., as exemplified by the THP-1(acute) cell line); and lymphoma (e.g., as exemplified

by the U937 cell line); most preferably, this embodiment of the method employs the
disodium salt of Compound (1).

The disclosed method is particularly effective at treating subjects whose cancer has
become “multi-drug resistant”. A cancer 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

16



| eukem a (e.g., as exenplified by the CEM Jurkat, and
HSB-2 (acute), YAC-|(nurine) cell lines),

wa2oogopteecyti c | eukem a, and T-1|ynphobl asti c | pCRER1085/021642
B cell leukema (e.g., as exenplified by the SB
(acute) cell line) , and B-lynphocytic | eukem a; m xed
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geglﬁljlagg;ad%: g%??e p%g '%gfg h‘l?%lrtg eg%{%% itc\glg 0 i ! eﬁéils%gde%end on the
d‘%%oﬁg{/i{gga 9;%41@1" cafPR0dihBRE1ed bitRativIE Bé’ §1§1€ téBétB@eine

e particularly effective against
ai[nlpm;kmta doségesgleperalingxetipbd afnde:dhetﬁacmrﬁk atffeatms @EMQ’E%Pf the

@sefiICH@O%E}R}gzPI&&g%%b%\ge%l ) g %r out 10

é"{'hm@/gmﬁ%ﬁér da zna%ll préf%ﬁbly‘&tﬁéérpng(rﬁn@pel c&? and about 5 grams/mm
exenplified by the MES-SA cell line); nonocytic

Weak etmaém(rgstgred vath anpdep pmu-p@;u:ebg:gqlh@nfpﬁecpt{vg@m%l}lt of the second
aﬂglg%nkflérrﬁeg)eﬁ Vﬁl depﬁ%rﬁ) 3 O{glr% et bdfng/gﬁ% ax %ﬁﬁ%}gﬁ: gggraggy altelf'k?lown for
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e disclosed nethod is part| cul arl% effeﬁtlve at

eqndifionreg thamibiset shappe of eappidiciaEe ® AP RRL Dy thio-
P i GpAERGRLL o L Y Tesgonded 1o e

drug T\llfsadlsdlb@daﬁﬁ(ﬂn@-hymemdd amdyle) gisals dreadministbfed dtyi ang suitable
route, including, for example, orally in capsules, suspensions or tablets or by parenteral
administration. Parenteral administration can include, for example, systemic
administration, such as by intramuscular, intravenous, subcutaneous, or intraperitoneal
injection. The bis(thio-hydrazide amide) disalts can also be administered orally (e.g.,
dietary), topically, by inhalation (e.g., intrabronchial, intranasal, oral inhalation or
intranasal drops), or rectally, depending on the type of cancer to be treated. Oral 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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W depend on the type of drug used. Suitable dosages
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di salt bei ng used. The disclosed bis(thi.o-hydrazide
camag BjinHeERTeR; DEERSPAIEAFS P EREILRPIENFSEF Blogiyern sulfate;

perfosfamide; pipobroman; piposulfan; piroxantrone hydrochloride; plicamycin;

plomestane; porfimer sodium; porfiromycin; prednimustine; procarbazine hydrochloride;
puromycin; puromycin hydrochloride; pyrazofurin; riboprine; rogletimide; safingol;
safingol hydrochloride; semustine; simtrazene; sparfosate sodium; sparsomycin;
spirogermanium hydrochloride; spiromustine; spiroplatin; streptonigrin; streptozocin;
sulofenur; talisomycin; tecogalan sodium; tegafur; teloxantrone hydrochloride;
temoporfin; teniposide; teroxirone; testolactone; thiamiprine; thioguanine; thiotepa;
tiaz_oﬁlrin; tirapazamine; toremifene citrate; trestolone acetate; triciribine phosphate;
trimetrexate; trimetrexate glucuronate; triptorelin; tubulozole hydrochloride; uracil
mustard; uredepa; vapreotide; verteporfin; vinblastine sulfate; vincristine sulfate;

vindesine; vindesine sulfate; vinepidine sulfate; vinglycinate sulfate; vinleurosine sulfate;

18
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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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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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estradiol), antiestrogen (e.g., tamoxifen), androgens (e.g., testosterone propionate,

fluoxymesterone), antiandrogen (e.g., flutamide), gonadotropin releasing hormone analog
(e.g., leuprolide). Other agents that can be used in the methods and with the compositions
of the invention for the treatment or prevention of cancer include platinum 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
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s own m Eglu(fg 2. Taxotere is also referred to as “Docetaxol”. The structures of other

taxol analogs are shown in Figures 3-23. These compounds have the basic taxane skeleton
as a common structure feature and have also been shown to have the ability to arrest cells
in the G2-M phases due to stabilization of microtubules. Thus, it is apparent from Figures
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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is ABI-007 which is a nanoparticle colloidal composition of protein-stabilized paclitaxel

that is reconstituted in saline.

Typically, the taxol analogs used herein are represented by Structural Formula

(VID) or (VIII):
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urea (e.g., hydroxyurea), nethyl hydrazine derivative
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(Lt ﬁ{ll\llg\e{ orvgférsa]l{yl group, a substituted lower alkyl group, an aryl group or a
substituted aryl group.

Ry, is -H, -OH, lower alkyl, substituted lower alkyl, lower alkoxy, substituted
lower alkoxy, -O-C(0)-(lower alkyl), -O-C(O)-(substituted lower alkyl), -O-CH,-O-(lower
alkyl) -S-CH,-O-(lower alkyl).

" Ry3is -H, -CHj3, or, taken together with Rys, -CHa-.

Ry4 is -H, -OH, lower alkoxy, -O-C(O)-(lower alkyl), substituted lower alkoxy, -O-
C(0)-(substituted lower alkyl), -O-CH,-O-P(O)(OH),, -O-CH,-O-(lower alkyl), -O-CH,-
S-(lower alkyl) or, taken together with Ry, a double bond.
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A taxol analog can also be bonded to or be pendent from a pharmaceutically
acceptable polymer, such as a polyacrylamide. One example of a polymer of this type is
shown in Figure 24. The term “taxol analog”, as it is used herein, includes such polymers.

The bis(thio-hydrazide amide) disalts disclosed herein can be prepared by a method
of the invention. The method of preparing the disclosed bis(thio-hydrazide amide) disalts
includes 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 combining the solution and an
organic antisolvent, thereby precipitating a disalt of the bis(thio-hydrazide amide) (e.g.,
compounds represented by Structural Formulas (I)-(V)). The neutral forms of the

disclosed bis(thio-hydrazide amide) disalts can be prepared according to methods
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aﬁ afdal h@NADECEBtidY) of:@ﬂalkﬂthi&dﬁ athéden(e@t, sodiemdantdeglithium
bond in one or both cycl ohexane rlng%% S |nd|cat$q in.
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hytitiée, pStBISSlUth}’UI‘IdCLSDI‘(ﬂHE lilked, & dixalpet vitel kase fe. & amapeesig exide) a
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As used herein, an alkali metal includes lithium, sodium, potassium, cesium and
rubidium.

The organic solvent can be any organic solvent which is stable when the base is
added to a mixture of the bis(thio-hydrazide amide) and the organic solvent. Typically, the
organic solvent is polar enough to dissolve the bis(thio-hydrazide amide) salt formed by
the method to form a solution. In various embodiments, the organic solvent is
water-miscible. The organic solvent can generally be selected from a C1-C4 aliphatic
alcohol (e.g., methanol, ethanol, 1-propanol, 2-propanol, or the like), a C1-C4 aliphatic
ketone (e.g., acetone, methyl ethyl ketone, 2-butanone, or the like), a C2-C4 aliphatic ether

(e.g., diethyl ether, dipropyl ether, diisopropyl ether, or the like), a C2-C4 cycloaliphatic
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SR GBS b R b S,

catibes Tlg'fjls(ltlﬁwl?}Fdrﬁiﬂ@aﬁM}de) &s4% Qprédipiee oal (kfySb)utlon Typically, the
substituted | ower ch O - (substituted I ower
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ethyl acetate, propyl acetate, pentane, hexane, cyclohexane, heptane, and petroleum ether.
In some embodiments, the organic antisolvent can be a C5-C10 alkane or C5-C10
cycloalkane. In various preferred embodiments, the organic antisolvent can be heptane;
or, the organic antisolvent can be diethyl ether or ethyl acetate. In various preferred
embodiments, the organic antisolvent can be methyl fert-butyl ether.

In various embodiments, the neutral bis(thio-hydrazide amide) can be substantially
insoluble in the organic solvent, thereby forming a mixture, whereby combining the base
with the mixture forms a bis(thio-hydrazide amide) solution. Typically, the
bis(thio-hydrazide amide) solution can be clear. Generally, between about 0.25 and about
2.5 moles of the neutral bis(thio-hydrazide amide) are combined per each liter of organic
solvent, or typically between about 0.75 and about 1.5 moles of the neutral
bis(thio-hydrazide amide) are combined per each liter of organic solvent. Preferably,
about 1 mole of the neutral bis(thio-hydrazide 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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of preparing the scI osgd bi sgt hi o- Rydrazi de am de)

di salts includes t e stefps of onbi n||ng a neutral
bi s(t hi o- hyg. a2|d antd ganlu solLwent and a
base to fornta Thi- hy Ya2|deNantd sol ution; and
combi ni ng the Iutldﬁ and an org ni c amtisol vent,
Lhereby precipifating a disalt of the S I-a1).
i s(thio-hydrazide a e. g.
Thus, (as used he%em a neutral lr;}saﬁl)o-}gydrtgzide amide) has at least two hydrogens (e.g.,
the hydrogens bonded to the nitrogen atoms in Structural Formulas (1) and (II') which can
react with the bases described herein to form a disalt.
In Structural Formula (I), M" is a pharmaceutically acceptable monovalent cation.
M?*" is a pharmaceutically acceptable divalent cation as described above.
In various preferred embodiments, the organic solvent can be acetone; the base can
be ethanolic sodium ethoxide; the organic solvent can be ethanol; the base can be aqueous
sodium hydroxide; the antisolvent can be heptane; the neutral bis(thio-hydrazide amide)

can be:

71
N\HMH/N
S S .
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conpounds represented by Structural Fornulas (1)-(V)).

The neutral fornms of the disclosed bis(thio-hydrazide
w@niod®)99do sal t s can be prepared according to PCT/US2005/021642

met hodsdescribed in U S. Publication Nos. 2003/ 00455

18 and 2003/ 01 19914, both entitled SYNTHESI S OF TAXOL

ENHANCERS and al so according to nethods described in

SSeiSh o Al e A T B s of ¢ hese

publ i cations are incorporated herein by reference.
Typically, at |east about two rr:gar equi val ents of the
a

base are enpl oyed for Ieach%l equi Ival ent /Qf neutral
bi s(t hi o- hydr e ampde )Ljhgégjk%plqglly m about
2 to about 5 equivV nt3p~or ef eN&bl rom about 2.0

to about 2.5 equivallentsH Suitabl eHbased can be strong
enough to react with a bi s(thi o- hydr azi &e am degr to
produced a disalt. In various enbodi nents, the base

can be an amne, (e.qg.,, trieghyhyl an ne, diphe I am ne,
but yl am ne, e like); a ni um hydr de (e.qg.,
t et ramet hya hya¥ QXi I ni um
hydroxi de, or tHe I ke);Nan alkal i Dnetal][ hydr oxi de

(1'i thium hydroxi de, SOdIUﬂ]hdeOXIde p@f assi um

hydr oxi de, or the I?ke) an al kali netal C1-C6 °

al koxi de, or an alkali netal am de (e.g., sodium

amde, lithiumdiisopropyl amde, or the like). In

some enbodi nents, the base is sodi um hydroxi de,

pot assnamimdrn@xmtm is $lbiditrated Gy tiesfodlokwing cemphest whihue not
Cl- C6 al koxi de, .,sodi um am de, or potassium am de, or
19?@ﬂ%1@6#§““§@&ﬁ%ﬁ%h?ﬂ¥OX|de sodi um met hoxi de, or

sodi um et hoxi de. In various enbodi nents, the base can
be an al kali netal hydride (e.g., sodium hydride,

pot assi um hydride, or theEKENBLIFICATIANent netal base
(e.g., magnesium oxide) a Cl1-C6 al kyl al kali netal
(e.g., butyllithium, or an aryl alkali netal (e.qg.
Bhemib i SN - Mﬁ&tﬁmm'qaiobunzokrhﬁv&aﬁﬁmtaﬁbdnvll)hl iitethyl-
nydrlde sodlun1hydr| pot assi um hydri de,

b inay.ort 419 Potyd 3dt assi um
phenylllthlun1 phenylsodlun1 or phenyl potassium As
used herein, an alkali netal includes lithium sodium

aSS|un1 @e5|un1and

To a stirred clear solution of N-Malonyl-bis(N'-thiobenzoyl- N'-methyl hydrazide)
(2 g) in THF (25 mL) was added sodium amide (0.2 g). The resultant mixture was stirred
at room temperature for 4 hours. The precipitated product was collected by filtration and
washed with THF and ether. The resulting solids were dried in vacuo (0.1 mmIg) for 12
hours. A light yellow solid weighing 1.53 g was obtained.

'H-NMR (DMSO-dg) & (ppm): 2.2-2.7 (m, 2H), 3.1-3.7 (m, 6H), 7.1-7.5 (m, 10 H).
Elem. Anal. Calcd. For C19H19NsN2a0,8,°0.55H,0: C 52.75%, H 4.66%, N12.98%; found:
C 52.42%, H 4.41%, N 13.07%.
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rubi dium The organic solvent can be any organic

sol vent which is stable when the base is added to a
wWorRoob00®4©f t he bi s(thio-hydrazi de am de) and PEEUS2005/021642

organi c solvent. Typically, the organic solvent is

pol ar enough to di ssolve the bis(thio-hydrazi de am de)

salt fornmed by the method to forma solution. In
HW¥e¥indcirbonyl)-1-(methyl-
can generally
tﬁ@b@ﬁbeﬂhﬁﬁamma)@mmﬁﬁmaiCQMmmmﬂuabcohol (e.qg.
et hanol , et hanol, 1-prgpanol, 2-propanol, or the
la Cr¥CA9 ﬁ1|fhat et one (e.g., acetone, nethyl
’ or the like), a C-C4
a |ph=t|€ et her ?e , diethyl ether, dipropyl ether,
di i sopropyl ether, o& the like), a C-C4
cycloaliphaticether (e.g., tetrahydrofuran, dioxane,

the |ik di net hyl f d i_net hyl f

ﬁl[ rretl‘i%ﬁhl_éga i @la: s(ryrlgrﬁé%le&r 341% Of?l‘éaé}li?gé?%@ iﬁéngﬁ'g,lgg} H,0 (10
I

1PN e Y B AIRABL SR Y0l B o)
aﬂcﬁtﬁﬂi ten@"erztthx& Th&eyultansolatet was filtered, thivbihe filtypte sels lcpoled with a
t he or gani c sol vent. can be select d.from net solid.
oy e B by B RlToYod bY Seczyirying s abiain GOBPABLTGAS 2 toli
but t I I,
L st S B s B a0 e .27

(hﬁtlﬂf)eEléﬁﬁ Qdﬁlﬁil atdlyd for [ Mk aXia,0,S,00. VED (4:S§7n22)eC 49 91; H 4.29;
sel ected f net hanol , et hanol, acetone, and net hyl
Nethid; fR‘@%CbIQe49 %}Méa N&28n, the organic antisol vent

is a solvent that when added to the solution created

by conbining the base, the bis(thio-hydrazide am de

and tMethod @aflloc sinted@plufion aﬁsbItha}wyb is(N'HhiohguroakiNenethyl

imgprecde) (095 ehie BB LR A hEp Saffa i ahabllli sy in MeOH
5 R aA@%r 1 Rhirbian ? af Booth tenPRABBShe PALTIA QUNNIGH h@.@

exa hept ane, ane, isooctane, or the like),

@ﬁeﬁlﬁtﬂdmld@aédqatﬁéect wity ethet%h@iﬁé)@ﬁ%a light oras\eepoRKer after

{ é{l(?&e e’ﬂ heé)f%;%}yﬁ dg%e‘?ﬁ@:g&gal K 15&%? u]ts 1r 2 eOTdagl?:Qththt atkobtalned

foilri&hOd al Kyl ether (e.g. met hyl et hyl et her,
di et hyl ether, methyl pr opyI ether, or the |i ke),

benzene, toI uene, and xyl ene. Mre typically, the

oL '8 .SO| L GRY REMEBLRSN Sy ity &rﬁ&%%i-%—r(methyl-

t%ld%ﬁﬁ#l hvdﬂiﬁéﬂbyleﬂﬁhonw Colpeund ehhyl propyl ether,
t hyl tert butyl et her ,_ nmet hyl acetate,

l

N

To a solution of N-Malonyl-bis(N'-thiobenzoyl- N'-methyl hydrazide) (8g, 20
mmol) in THF (90 ml) was added llithium diisopropylamide (LDA) (20 mmol, 2M in
heptane/THF/ethylbenzene) at 0 °C, and the mixture was stirred for 2 hours. The
precipitate was collected, washed with EtOAc, and dried to give a mono lithium salt of N-
Malonyl-bis(N'-thiobenzoyl- N'-methyl hydrazide) (6.5 g).

'H-NMR (DMSO-dg) 8 (ppm), 7.71-7.32 (m, 10H), 3.72-2.73(m, 9H).
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ethyl acetate, propyl acetate, pentane, hexane,
cycl ohexane, heptane, and petroleumether. In sone
weredvodioaemt s, the organi c anti sol vent can be aPCBUSH05/021642
al kane or C5-Cl10 cycl oal kane. In various preferred
enbodi nents, the organic antisolvent can be heptane;
or, the organic antisolvent can be diethyl ether or
ethyl acetate. In various preferred enbodi nents, the
organi c anti sol vent can be nethyl ert-butyl ether. In
Nahplels. OThedintens méthel-Nethiobahzdyl-fddazmobartomd)-tiémethyl-
an1de) can be substantlally |nsol ble in the organic
pgoy]-hyyg spphates Commy , wher eby comnbi ni ng
the base mnth the mxture forns a bi s(thio-hydrazide
am de) solution. Typically, the bis(thio-hydrazide
e) olubmonmca be ar. Generally, between about
and_about wol f the neutral
o-Wydr Zi Y e am dey are conbi ned per each liter
of organic solvent, er typically between about 0.75
and about 1.5 noles of the neutral bis(thio-hydrazide
am de) are conbi ned per each liter of organic solvent.
Pr ef eCalpyyndabhoas prepared ecaiditgéo thematladd described in Example 3 except

Bk LS L0 B SOt o 1 e
"bi | y d
I s( }E‘Wﬁ@mg @{ﬁgﬁﬁ) 7807t e, 1oEye R Hoogmdsfy.om

the organic e ‘neutral” bi’'s(thio- hydra2|de
am de), and the base can i nclude one ornore species
SUCh 1as5 L he neut ! aI l. !. Hylglﬂ ,;%uiq aﬁz'cijvfh%” azm%éarfoonvl) 1-(methyl-

iic?o % ' %‘ﬁlma@eeboﬂ{ ahd (6 or the like. hi

o1 el rgani ¢ sol vent is ethanol.
Pr ef eThéJthnodfth:moﬂmmee r:smp@mqltwa_B madedn atsimiadottha imBKample 3 by

d ferably f
i%%g?%’#%e(fugv%%%"a%% riclaiis e S IPAT e orbod ment s,
the orng &85 YBMSO- %16)853@gﬁi7€7 7f’f7@f3e(hahbm) 188216368, 13H) .

i s about nmol ar to about ol 'ar et hanol i ¢ sodi um
et hoxi de, or nore preferably from about 2 to about 2.5

618 LS o Rk SiRIBRBLG 1 (methyl-

&l‘fcfb%hlé‘ovl'h?fla%a%?ﬁd}gatﬁc%ﬁ@e f@m&ﬁaﬁmﬁd by Str uct ur aI
Formurl as

The diethanolamine compound was made in a similar to that in Example 3 by using
two equivalents of ethanolamine instead of one equivalent of LDA.

'H-NMR 4783 (DMSO-dg) § (ppm): 7.69-7.31 (m, 10H), 3.78-2.64(m, 16H)

Example 7. Magnesium: 2-(N'-methyl-N'-thiobenzoyl-hydrazinocarbonyl)-1-(methyl-

thiobenzovl-hydrazono)-ethanolate: Compound (8)

The pH of a suspension of MgO (440 mg, 1.1 mmol, 15 mL) in water was adjusted
to 2-3 to form a clear solution. To this solution was added dilithium; 2-(N'-methyl-N'-
thiobenzoyl-hydrazinocarbonyl)-1-(methyl-thiobenzoyl-hydrazono)-ethanolate (1 mmol),
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neutral bis(thio-hydrazide am des) enployed in the

di scl osed nethod to prepare the disalts represented by
wakooaooam@l Formulas (1)-(11) can be represent AI/Dg20051621642

follow ng Structural Formulas (I")-(H ), where the

vari abl es have the sanme val ues and preferred val ues as

in Structural Formulas (1)-(I1), respectively: Thus,

[

%ﬁlstﬂé pﬂftﬂ% \@5{18‘[1 I:J% ﬁ@!ﬁg ?fﬁé B&cﬁgtﬁ%qhﬁgbglg%@a\ghﬁﬁl gtgd and
Washicti evithi watelg and ﬂieﬁﬁi&ed o gitve tieta@lesinar sald (@4 d). 1) and
(H) which can react with the bases descrlbed her e
to formMBMBI(DASO-dg) S S’(WH)C? @B 32 ERnOER, 3-P§-2-40km; §H}a
pharmaceutically acceptabl e nonoval ent cation. M2+ is
a pharmaceutically acceptabl e dival ent cation as
Emﬁ}ﬂb Be @ atdievi 2 -(Ni-m¥ iyl -DlU thighiedl €yl riadritvo eiiboRvid-d -(nidieyl-
_oanlc solvent can be acetone t he base can be

ABle REdHani ¢ sol vent can be

et hanﬁgl T “amay iSRRI 87 b Ding
anti sol vent can ept ane; e neutra
@h(m{)blrmtdagtdfMnge am de) can be: and/ or the neutral

bi s(thi o-hydrazi de am de) can be esent

v - SRAF DRI el BB b OF e G110 CrsiTmeStD.

whi ch are not intended to be limting in any way.

EXEMPLI FI CATI ON Exanpl e 1. Sodi um

Bxdniple oe tMigtopblassituino DENzmgthyh WhidaaneaylbdonlydZirdcafbway b -(methyl-

It@ obe?éo%l-Ohédgazopovegg?ggggze: Compound (3) To a

N- Mal onyl - bi s(N -t hi obenzoyl - N -net hyl hydrazide) (2

g) in THF (25 nL) was added sodium am de (0.2 g). The
t maxxt s ;Afinred at roomtenperature for

m\éggthEpLE?t. product was col | ected by

gti on a mﬂshe? wth THF and ether. The

Eing solids were dried in vacuo (0.1 mrHg) for 12

hours. A light yellow solid weighing 1.53 g was

obt ai ned. 1H NVR (DVMSO-d6) d (ppm: 2.2-2.7 (m 2H)

3. 1- NMalonyBbis(N'Thibbehzbyl N+ mityHydriEti deh (mberahize@ab €06 g (12.5

For C19H19NANaCRS2 0.55H2O. C 5% H. 4.66%
e Dogas susppded m 70 mL of absolute et eShanol Thto this suspens1on was added with

stirring 12.4 mL (1 equivalent) of a 1.008 N solution of potassium hydroxide in methanol.
The resulting solution was filtered through a glass acrodisc (Gelman) and concentrated to
about 5 mL. Into this concentrated solution, 5 mL of ethyl acetate was added, followed by
anhydrous ether until the resulting solution turned cloudy. This solution was left for
crystallization overnight. A hardened precipitate was broken up with a spatula, filtered
out, washed twice with anhydrous ether and vacuum-dried at 50 °C to afford a mono-
potassium salt as pale-yellow solids (4.05 g, 70%).

'H NMR (DMSO-ds) (a mixture of tautomers): & (ppm): 7.4-7.25, 7.22 (m, 10H),
3.60, 3.45 and 3.19 (singlets, 6H), 2.78, 2.39 and 1.96 (singlets, 3H) ). IR (KBr): 1686s,
1572, 1478 cm™. Anal. Calcd for CioH0KoN4O,8, + H,O: C, 49.98; H, 4.64; K, 8.56; N,
12.27. Found: C, 49.99; H, 4.51; K, 8.67; N, 11.91.
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C 52.42% H 4.41% N 13.07% Exanpl e 2. Di sodi um
2-QS[ ' -net hyl -N -t hi obenzoyl - hvdr azi nocar bonyl ) -1 - ( et
whydosloobenzo gl - hvdrazono) - et hanol at e:  ConpouPdI/{82005/021642
Met hod A: To a stirred clear solution of NaOH (0. 358
g, 8.95 mmvol) in H20 (10 nlL) was added
N- Mal onyl - bi s(N -t hi obenzoyl - N -nethyl hydrazide)
£&n{ 3910 4D4t§)t£g§ Rl 2N RGN TR, B4 Ehy dASinb ESHd/ANE -(methyl-
Sor ottt on terea, tnen tne rirftrate was cool ed
ﬂmﬂ%@awdhydmaﬁkﬂEMthhatEoﬁmbhm&éﬁ by freeze-drying to
obtain Conpound 1 as a solid. 1H NVR (DMSO d6) d
(ppn) 2.15 (s, 2H), 3.45 (s, 6H), 7.0-7.2 (m 6 H),
Anal . Cal cd for
.22): C 49.91; H 4.29;
N Y, : 05" 417 N12.05. Method B: To a
stirred solution of - N- Mal onyl - bi s(N -t hi obenzoyl -
N - wethyl hydr azi de) (0 92 g) in THF (15 nL) was added
a solution of NaOH (0.184 g) in MeOH (15 nL). After 15
n1n S
o G e N eIBT Y ke (icronized.
5 006' geleS ﬁmg)l))ﬁvaatrbatqhmth Qé@genlp(ﬁ/vd@nvﬂélttbof 1.002 N solution of

filtratjon. The SIC dat a f at
b boBole, RIS 8l SRS L0 U0 B ELPLLRLS) YRl oo
%rpdrﬁclﬁs fﬁls%\cr;l (1;‘ 6 mL of Milli-Q water was added to afford a solution with

enzoy -hvdrazi nocar bonvD- | - Cret hyl

idnma)thxe;nmydzles feyxthmng;riﬂ)&setum@novaatﬂeen Mgbthnwm glas agrodisc

agl ut i og@;)tfﬂ %BVI\E/‘%E%Q%/F{-FH%I%I#‘ ?w ]?]9 ‘%¥ \%éc[s\{hg é:am%}/ded solution was

{%1'1&‘[&“0“5’0 AL wePKaRYOaMtsemd Adhil28 tdPRIducMitle compound as yellow
ept ane/ THF/ et hyl benzene) at 0C, and the m xture was

fims(ed7fgdr 2 hours. The pr eci pitate was col |l ect ed,

cart o SR BN R BlePe) s B Dl amyTolIgy by o 4D, 3.51 .
Gsinagi (geQH)( 61R5(IQ31) 15*61 M‘yﬁ\’l (mca;ad&) fodt qlgmmmozsz +H,0: C,

4
ﬁﬁlw,tfﬁiéh%{(l( 15. 81 1133 Found ‘E‘ 4608 H, 421 K 16 05; N, 11.32.

2- (N 5 ot vk - glteﬁ-ﬂ tivel o v wgﬁﬂvﬂﬁﬁz 'tlﬁQl%HzQ?lnN -)mdthy(l Wolrazide)

hyl t h anol at e:
, 50088, 1. 9ﬁﬁlicﬂ)iwa$ dmsaivez@ntaﬂhydreus@HEQGZ mL) Into this

described in Exa % 6
solution, and 25.1 mL (2 equlva ent) ofe P 08N solution of potassium hydroxide in

methanol (volumetric standard solution, Aldrich) was added. From the resulting solution,
solvent was removed under reduced pressure to leave about 5 mL of an oily residue, which
was triturated with anhydrous ether until a pale yellow solid was obtained. The solid was
filtered out, washed twice with anhydrous ether and vacuum-dried at 50 °C, to yield the
dipotassium salt as a poweder (4.3 g, 73%). NMR data were identical with those obtained
above in Method A.

Example 11. Cholin: 2-(N'-methyl-N'-thiobenzoyl-hydrazinocarbonyl)-1-(methyl-

thiobenzoyl-hydrazono)-ethanolate: Compound (11)

Into a stirred solution of N-Malonyl-bis(N'-thiobenzoyl- N'-methyl hydrazide)
(2 g, 5 mmol) in 65 mL of anhydrous THF was added dropwise 1.32 mL of a solution of
choline hydroxide (45% solution in MeOH) in 10 ml of anhydrous THF. At first, a clear
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that 2 equivalents of LDA were used instead of one
equivalent. 1H NVR (DMSQd 6) d (ppm: 7.61-7.12 (m
waaHp/00B®482- 2. 29(m 8H). Exanpl e 5. Et hanol ani PET/US2005/021642
2- (N -nethyl - N -t hi obenzoyl - hvdr azi nocar bonyl ) -1 -(neth
yl t hi obenzoyl - hydrazonoVet hanol ate: Conpound (6) The
nonoet hanol am ne conpound was nade in a simlar to
i Al

o Rlon s REE, Solfur b P PR RIE By v et or !

lﬁcpm Mz the pR2ipTtaBn {orhe coBilcted. Bl Preiitate vﬂasrﬂyltere@«anwa@ed twice
Di. et hanol a

Bt KT LRy 1W/VSHP%‘b%‘?F£c}Wh AR ORGPy Sripbehs0 °C o
acfpltglhltﬁél ktas *ag)%%ze%@\fﬁﬁmppz B §; 85@@npound (7) The

et hanol am ne conmpound was made IR a sinilar to that

i n Ex4hPIMR BDMSQ€i)r(g mlmr@qﬁawfamm)@ oot hdnbdanfe?.19 (m,

LSS 3Rl Ol i PP, 48 M RRROR s 0 o

PRIY4e2 82 alY&Q% kiBlets, 311) ). IR (KBr): 16865, 15865, 14825 cm’™'
)Z" - et hyl - N -f(hl glbenzozl? hyg<r_%2| nocar bonyl ) -1 -( et h

yI t hi obenzoyl hydrazonoVet hanol ate: Conpound (8) The
f .

]&&! 1&5 él_@[d%zkn_d Fgrbonyl )-1-

@rﬁlétﬁvl&ﬁioul h%vmlcaﬂ@lm lﬂdialzbrkv)wﬂhana}atd\fcmf&idunﬂ {1)-
t hi obenzoyl - hydrazi nocar bonyl ) -1 - (et hyl -t hi obenzoyl - h
ydrazono) ethanolate ( 1 nmol),and the mxture was

= 30 {he precipitate that formed was
tej}éy\ ith water, and then dried to
v t Re” magnesi u salt (2 1 g) 1H NVMR (DVSO- d6) d
7.68-7.32 ( 3.98-2.49(m 8H). Exanple
8. CaIC|um
2 psr' -methyl -N -thi obenzoyl - hydr azi nocar bonyl ) -1-(

' met higte lalmhahozlegﬁ soluttipd rodl Nad (24t haug0.62 exmadp irpde@ ¢S mL) was

The nd made r t
e pa e NG ST ey a0 ey e Ny s ia B D ine, 031
tqgém%rﬁg&ﬂ%ren ghg ?%%g% r#fﬁhoﬂ% filtBred Lthén B ilirate was
Qoqispwrthvahiyy—ma'/‘l’m bg@rfzbwedwbﬂfraqaeﬂbm i AYtain Comppeyd (12) as a
¥ hlobenzoyl
'HNMR (DMSO-dg) & (ppm): 0.38 (t, 4H, J=5), 0.83 (t, 4H, J=5), 1.18 (s, 6 H),

2.62 (s, 2H), 3.38 (s, 6H).

Example 13. Disodium: 2-(N'-methyl-N'-thiocyclopropyl-hydrazinocarbonyl)-1-( methyl-

thiocyclopropyl-hydrazono)-ethanolate: Compound (13)

| O'Na* O'Na* |

Py

V\’( \N/ \N e \n/A
s s

The disodium compound was prepared by a similar method to that used for

Example 12.
"H-NMR (DMSO-dg) & (ppm): 0.45 (m, 4H), 0.85 (m, 4H), 2.61 (s, 2 H), 2.70 (m,
1H), 3.41 (s, 6H).
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hydr azono) - et hanol ate: Conpound (10)
N- Mal onyl - bi s(N -t hi obenzoyl - N -net hyl hydrazi de)

w@ pdosoareed), 5.006 g (12.5 mmmol ) was suspendedI/Us2008021642
nmL of absolute ethanol. Into this suspension was added
with stirring 12.4 nL (1 equivalent) of a 1.008 N
sol ution of potassium hydroxide in methanol. The

EXan
ECT O

lﬁ\fﬂr&lmdﬁmtmdt—ﬁdethﬂl-thid-b-lmetlﬁllﬂstclcﬂffo 1wl ragoed)adtlen :
added, fol|owed by anhydrous ether until the resultlng
' rned cloudy. This solution was |eft for
crystallization overnight. A hardened precipitate was
broken up with a spatula, filtered out, washed tw ce
wi f h anhy@t ous et| nd vacuumdried at 50 0OC to
Wt\agg\g/fiwlpqt/& salt as pal e-yell ow solids
(4 g, 70% MR (DVMBO-d6) (a m xture of

tautoners): d (ppny: 7.4-7.25, 7.22 (m_ 10H),
3. 45 EheldiBotessimicangipetied wasprepaeddy azn@bochﬁaul@r %that used for

Riartte Garaeett el KU RaRORRBANIONC 40”05, R

4. 64;1 F
L 8 HoORSENRD G G POt 1 0 40,4363, 00,200

2H]}, S3&(B1$H) N -t hi obenzoyl - hvdr azi nocar bonyl )-1-(neth
yl t hi obenzoyl - hvdrazono) - et hanol ate: Conpound (2)
Met hod A: N- Mal onyl - bi SONT-t hi obenzoyl - N - net hyl
pyghgigiigeBis mlﬁé @Pﬁfki?afiﬂie OmR® Disaltd Plabe Bimlificand$ Greater Solubility
tfreated vvlth .95 nL (2 equwalent) of 1.002 N
0 1 ﬁMQmﬁt&WﬂdNﬁma A OWAS er (vol urretric
st andard sol ution, Al dr| ch). AUmaterial except a few
part i Al asnlmbtmdomﬂevsl'sﬂghﬂd:l a6d matefwad afdded taethecoppeund such that the

d to afford a | ut th t t
PRl A0 AN Bt SO Lo Bl S, v wos then
%aﬁ’{§§ W%wmn Sficafed! (@Bt ,5- 1 nif iat bledut \$BS° Q)i IHSthel awietdwalﬁounts of the
nmL of MIIi-Qwater, and the conbi ned sol uti on was

dothpend weresotatly seluttiliaad morameuats efde| sppiound jvesg added to the

%ﬂuﬁéﬁ%j%%ﬁ}é&txgrle %Vagoﬁ’%%ﬁ;\gelg%ﬁg# cg%\édz %ﬁ%@pé‘n&o@ was achieved.
Thd duspeforl Was idh fildréallihfonigh@H).2 pah filker{ The Zi&i)séedlsﬁlution was diluted
%&M 1561, cm1 . Anal. Calcd far G 9H 8K2NAD2S2

+
SO. Then the mixture was analyzed by HPLC to determine the concentration of

the compound.

The HPLC system consisted of the HP 1100 Model (Agilent, Wilmington, DE)
equipped with a model 1100 quaternary pump, a model 1100 autosampler, a model 1100
Diode-Array Detector for UV detection at 280 nm. HPLC analysis was performed using a
gradient mobile phase consisting of acetonitrile-water containing 0.1% formic acid.
Mobile phases were degassed and filtered through a solvent filtration apparatus and
pumped at a constant rate of 1.0 mL/min. Separation was made on an XTerra MS C18
analytical column, 4.6 mm i.d. x 150 mm, (Waters Corp., Milford, MA, USA) fiited with
a pre-column filter (XTerra MS C18, 3.9 mm x 20 mm). The column was maintained at
40°C. Data acquisition and instrument setting were controlled using HP Chemstation

software (version 8.03).

38



46. 13; H, 4.07; K, 15.81;

N, 11.33. Found:

C, 46.08;

H 4.21; K 16.05; N, 11.32. Method B: Alternatively,
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Exanpl e 12.

Di sodi um

s, 1586s,

2-(TS['-methyl -N -thio-I|-nethyl cvcl opropyl - hvdrazi noca
rbonyl) -1 rnmethyl -

t hi 0- =
Corrpo%ﬁ

N- Mal onyl - bi s
RSB

disalts compounds, Compounds 1, 2, 5 and 7, showed much greater water solubility than

b1

n

uirffgrohﬁlf’n@

significantly greater water solubility than the corresponding neutral form. Similarly,

Gl APTaR :

nto a s

S

' 0ol

e

1

e EaeE Al

ycl opr opyl -

&

i oe%) %gaaﬁ, for example,

Cadhpdumdy, 1,2, 627010113 dmd HL Ga(E sighificantdy arbded water solubility than the
-t hi o-| - met hyl I
aff oPmpoﬁn S. In particular, Compounds)i and 2 showed

N -nmeth

the corresponding monosalt compounds, Compounds 3, 4, 6 and 10.

Example 16. Bis (Thio-Hydrazide Amide) Disalts Have Significantly Greater

Bioavailability Than The Corresponding Monosalts And Neutral Forms

A)

Procedure for pharmacokinetics study in dog

Male beagle dogs were acclimated for at least one week prior to use, were fed

laboratory chow and water ad libitum, and were housed in temperature and humidity
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nmmol ) at roomtenperature. The resultant solution was
filtered, then the filtrate was cooled with a
wa@legoeioe®iao Pr OH bat h foll owed by freeze-dryi ng POT/OBL085/021642
Compound (12) as a solid. 1H NVR (DMSO-d6) d (ppm:
0.38 (t, 4H, J=5), 0.83 (t, 4H J=5), 1.18 (s, 6 H,
2.62 (s 2H), 3.38 (s, 6H). Exanple 13. D sodium
&X‘b péquﬂﬁﬁ Qg?@?l%ﬁ&led hydr ﬁlﬁf%afol? RYFehodsBiection or a
|ocvc opro razonoVet hanol at e: Conpound
¢a1331)1e1fbe ol smithimstretoop dlmet dogs Wﬁ@pweédfob)th%ts@ldm Campounds were

%%qn%g\@%g%}y u%e_ﬁ%pﬂglcs\@u‘( Sfby‘ﬁ_ll)aggaé/agi N?{JSR cfo§e x'le)as a@uygd based on
ﬁl@]anhﬁal's:aooﬁ% WweéightO HlodaXampi& e cOllBAERESINtEFVals of 5, 10 and 30 min

2-(N -nmeth -th|o-I-nEthyIcchopropyIhydra2|nocarbo

myi 12,24, (Gr& myd 24 thir dexamapie) #ier evuisidipyl Ofihdrcapmenyd and plasma

th | at
iy B bl O P B 5
@E%Ngéﬁrﬁp‘in tﬂlé’stm%%s Vﬁ@asdﬁeﬁdby rasthqaﬂ @}ﬁrohiaﬁagraphlyl- NMR tandem mass

&o (m 0.82 (m 4H),

Q;@ctr@phq}omgteya (EngS/M@) af@r@@ |elsof @),qye SiERIélﬁ“b T gxtr@t%d by protein
1 d

K S, Rl oM 9B s oy e

ABSLNe Uﬁﬁv@chﬁWeﬁ’@aﬁ&nCmpeam&eWama&\EW@th&He amtle ‘amrmtlowasocedure of
added to the conmpound such that the resultin . .
catiodled rRiesTon OhC (H BBHIOLHTHS VAL Ghdiee P ey msingTihe modified

{Hiﬁ%tzg d(?ll u]tOES @}ﬂglﬁpf ?@ed‘ gg@gg@ ORf ﬁ@ﬁﬁl@a&l@?ﬁgﬁia eod&ntration to

armount s of
ﬁiﬁilﬂimw estimatet byal/kywhek kbiis @@dssserobietharteashs@iaos regrassion of the

npound were added to th
B ishb OO OB S ORP B G0 Lt P 8s JEn bt ayreble plasma
g&{&'eﬁt‘(ﬁgnﬁ ﬁt&vamﬁ wRRaMastddhsna bichbeasdiv.hr ough a

ter. The |Itered sol ution was dil uted

B) Bioanalvtical Method of Compounds (1) and (3) in plasma by LC/MS/MS

Compounds (1) and (3) and its internal standard were extracted from heparinized
plasma by protein precipitation with acetonitrile. Chromatography was achieved on an
XTerra column (Waters, particle size: Sum; 100 mm x 3.0 mm i.d.) using a mixture of
acetonitrile, water and formic acid. Analysis was performed on a Sciex API 365 tandem
mass spectrometer with turbo ion spray interface. Negative ions were measured using the
multiple-reaction-monitoring (MRM) mode with m/z 399.0 - 165.1. The run time was 9
min per sample, and Compounds (1) and (3) were quantitated by a peak area ratio using

1/X2-weighted least-square linear regression plot.

Bioavailability data for each compound tested are shown below in Table 2. As can
be seen in Table 2, the disalt compound, Compound (1), showed much greater
bioavailability than the corresponding neutral compound or monosalt compound,

Compound (3).
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with DVSO. Then the m xture was anal yzed by HPLC to

determ ne the concentration of the conpound. The HPLC
wGey®bmmsonsi sted of the HP 1100 Model (Agil enPCT/US2005/021642

W m ngton, DE) equipped with a nodel 1100 quaternary

punp, a nodel 1100 autosanpler, a nodel 1100

Di ode-Array Detector for UV detection at 280 nm HPLC

S f d using a gradi ent nobil e phase
flmg% Bloale I%tEFt“ | e-water containing 0.1%

forpg‘n agl1 Ngib (? dseBiogyeiladililegassed and filtered
APitgh 3ol ﬁinp(fuln rlat i onegppar atus and punped at a
Lconstaht rateg 1 P/ m-n—Separatli on was made on an
XTerra|l M5 C SNSWQIIFW]?caI colum, 4,6 mmi.d. x 150
mmt (Wat ers CQosfiompdvnd fior d, KB, USA) fitted with a
pre-col um filteragXTerra M5 C18, 3.9 mmx 20 mm). The
col umm| was intalned gt 4C0C_Dataiacquisition and

i ndt ruprefe’sgttind werd cont 8l ed ysing HP

Chenst at ingh software (\ersions8.03).|Solubility data

f or each—conpound—tested—are—showrbel ow in Table 1.
Table 1. Solubility Data As can be seen in Table | the
bi s(t hi o-hydrazi de am de) disalts, faor _ exanple,
Exarppladds Plocess Msthod forPreparmedpigodium Selis o

signifi cantly greater water solubility than the

borre_mdl_Mg_hnéutral or nonosalt conpounds. In

g?;;lt éﬁ %ai’toetpmggpﬂ € Inlell}vef{}d Zofahhg&\@g r“?‘élg’gé% dlﬁ%Ht o1 is suspended in

9@%&1 ackoh8) ABb#EJ. 64 bgtivaliBabl NaOHIIPassised ﬁmmumsfonn 38 mL
1, 2, 5 and 7, showed nhuch greater water soqlubjlity

ofmdl Vieleion: Shsdvaldi goltnpisadded irihe SHpsnsien AHbe Se@pound while

3,.4. 6 and 1

SRt Qe AR P TR MR R o e
4 bRAr stigide0 tHe Spomd. DgINihesal it addnThd\ettic is BHowed %) come to
Procedure for phar macoki netics stu

Mal e. .
m@ggteglp@@@ge\ggd abeitt 40P my ebhepine As a«i/d@gsil“ gg%luaggks allowed to stir
F'igd[l)l? 2 51811114 tﬂ@eﬁﬁfnﬁ%gﬂg@xﬁ%ﬁﬁ@ iOFM1ERAWyaNdatg er ad

tum an wer e tenperaturé and
humi difhy pmnipwatel 1e ddde:abﬂmeaboﬂoﬁﬁamﬂuﬂfgcmne apd efpmedfdr Fshoyrs at room

SoL L o LI Sl L it o 15, SRR Ll shout 50
& 1M th PR ‘H%Q?un’{\@aﬁ@of the compound.

1. Preparation of Disodium; 2-(N'-methyl-N'-thiobenzoyl-hydrazinocarbonyl)-1-

(methyl-thiobenzovyl-hydrazono)-ethanolate: Compound (1)

Compound (1) was prepared by the above general method. The analytical data was

as follows:
'H NMR (DMSO-dg) (ppm) 7.38-7.02 (m, 10H), 3.51 (s, 6H), 2.13 (s, 2H)

Elemental Analysis: Calculated for C1gHz0N4Na02Sz: C 49.34, H 4.36, N 12.11,
S 13.87; found C 49.28, H 4.18, N 11.91, S 13.63

41



i njected intravenously via cephalic vein or by oral

gavage. The dose was adjusted based on the aninal's
whoayg/oomight . Bl ood sanples were col |l ected at POT/ER2085/621642

of 5, 10 and 30 mn and 1, 2, 4, 6, 8 and 24 hr

(exanple) after adm nistration of the conmpound and

pl asma sarrpl es were prepared after centrifugation

%y %’I\dloinn

' T € gr ap
t andem;malsle o§ pem(iﬂnmahpdrazm: emide) Compnsy laflb g¥ar5{) vwas combined
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ERTE O T e KO A
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centration vs area) made with the sane
temperamre cand ;ﬂime«ﬂmmevasfcoobdttq ot exdeqd Hsdngreev e Hiesagueous sodium

der e (AUC) was. c t
S A 2352 i U PR S PR, s e
ﬁ?ﬁ%%ﬁé@d@e@t@tﬁ%&% enfiéiddaidnt teinfiftuté tis ¥@ased for 110 minutes.
estimated by C k, where k was expressed by the | east

Hmmmétmggfvlm dl@@dlum bis(ehip-byduaride amide selHen des sppar3ipkinto three

BBt o I SIHRabl R ) el cal cul at ed by

AUCpo/ AUCi v. B) Bioanalytical Method of Conmpounds (1)
an (13)8| n /pl asma by LC/ I\/B/ I\/IS Corrpounds (1) d (3)

hepar A oy é lﬂrcpfx%ﬁgﬁ‘ OP %e&%%f&eﬁlo@&r &Qécﬁhﬁl&btlééﬂpo Wy«t:lﬁmde amide)

acet onl romat ogr ap was achi eved on an XTerra
s"oqlitwiﬁrwds\bbtr&ﬁlsed Vil 17 niLeO{’smzthyl tervbutyl @hemamdk StB“I@i fierp0 minutes

ot G S AP S P S
{1‘ ?éc of > k@ﬁﬁﬁdﬁr@ BRL®Y1 él@efa'ﬂe ﬁlHﬂh?Ptei't%tﬁlFHﬂ@ét followed by 5 mL of

gative ions were measured usin
df'thjlltacpﬂa’fe- rlmmabsmlvnmnwlas;ramgfe(l lepcu‘rml@ &WP% 5&153@9 (300) of the
165,.1. The_.run ti

@5%%@3 o( G}ngﬂ ?@&aﬁé pg@afﬁgﬁwlsegil gg }ﬁ%}oxg coreltaalgunant was visible.

ratio using I/ X 2-weighted |east-square |inear
regreSS| on plot. Bioavailability data for each
K¢ . §78% (¥a elld af RureBiafihiodtydwazide anzigelDisodingm 23t pe

seen i,n _Tapl R ] aI t

25 L ek SR SOkt amioo
Mﬁcﬁﬁ@%n‘ftﬁné@with ql7 nﬁQHﬂ‘ﬁBﬁh@ﬂ f2ft-bubylestat tnd stigpalifod 60 minutes
(precipitation occurred in less than 30 minutes). An additional 17 mL 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 mixture of ethyl
acetate:methyl tert-butyl ether, followed by 10 mL of ethyl acetate. Residual solvent was
removed by vacuum to give 4.84 grams (87%) of the disodium salt of Compound (1) as a

pale yellow solid. No yellow contaminant was visible.

Example 20: 96% Yield of Pure Bis(thio-hydrazide amide) Disodium Salt

A one-third portion of the above yellow disodium bis(thio-hydrazide amide)
solution was combined with 17 mL of methyl tert-butyl ether and stirred for 60 minutes
(precipitation occurred in less than 30 minutes). 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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Compound (3).Table 2. Bioavailability Data Exanple 17.
Process Method for Preparing D sodium Salts |
w@evenedo4iet hod About 50 mmol of the neutral fPETUSI008021642
conpound of the invention is suspended in 50 nL of
acetone. About 2.04 equivalents of NaCH is dissolved
in ethanol to form38 niL of a 2 1 % solution. The
M 5! gg 5100 W ARAIES W Bhdd\Gick YO RANSE 110hixhi}E of ethy!
conpoun e mai ntai’'ning the tenperature at about
BGite vthyiriert-butgl éthers fallomed biydi0 mb @ﬁ tthgDaaetate. Residpaleolvent was

| | ut b 2 t dd.
S ER PO B 1T ouB et [5TR) o g o Rbrpls PR ound (1 as e
ﬁﬂg yata ko D ONF Ve w BeRbARRN Sadddiet, The SO| ution is

omed to stir about 12 hours and the resulting
preC|p|tate is collected by filtration. The

pr eCI @J}lgttﬁlslég‘ﬁe%ggg ﬁ%%t lg)eegg)grl‘f{cug?lgr a?\%;l aﬁl& ?%S%ng(ii Q’?ﬂl references to

stirr ure,

E@férﬁﬂte%%dd)&néﬂtb thepdolf, Ghwahbe ﬁiﬂideesiowlﬁi}eﬂloyéﬂmll&ﬂ ihahe 4rt that various
our at about 50 OCto yield the pure disodiumsalt

f
@h@g@w@rm and fetailpmay ke arade thesgin pident dapprting from the scope of the
razi nocar bonyl) -1 -
n@ﬁh? ]¥RX@%%%%%QH%H§%§§%gﬁB et hanol at e: C%n%ound (1)

Cbnpound (1) was prepared by the above general nethod.
The anal ytical data was as follows: 1HNVR (DVBO-d 6)
(ppm 7.38-7.02 (m 10H), 3.51 (s, 6H), 2.13 (s, 2H)

El enental Anal ysis: Calculated for CI9H20NANa22S2: C
49.34, H4.36, N12.1 1, S 13.87; found C 49.28, H
4.18, N 11.91, S 13.63Exanples 18-20: Preparation of

Di sodi um Bi sfthi o-hvdrazi de am de) Sol ution A sanple
of a bis(thio-hydrazide am de) (Conpound 1, 15 grans)
was conbined with 40 niL of absolute ethanol to forma
m xture as a slurry. Aqueous sodi um hydroxide (3.0
grans NaOH in 3.0 nL H20) was added to the m xture
with stirring at roomtenperature, and the m xture was
cool ed to not exceed 35 degrees C. The aqueous sodi um
hydr oxi de addition vessel was rinsed with 1nL of water
and 5 nL of ethanol, and the
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rinses were added to the mxture. After addition, the
m xture was stirred for 110 m nutes. The resulting

W@ 200bo099dd sodi um bi s(t hi o- hydrazi de am de) sol BPCT/OR2005621642
separated into three equal portions for the follow ng
exanpl es. Exanple 18: 63% Yield of Bisfthio-hydrazide
am de) DisodiumSalt A one-third portion of the above
yel | ow di sodi um bi s(thi o- hydrazi de am de) sol uti on was
combined with 17 nL of nethy tgfd-butyl ether and
stirred for 60 mnutes (precipitation occurred in |ess
Wianis3Paimedtid:es). The resulting slurry was filtered,
washed with 10 nmL of a 1:1 m xture of ethyl

cetateneth tert-butyl ether,.followe nmL of
t hyl ALOB} dff‘rﬂé%%e’aﬁﬁé%ygbﬁ @gﬂ?" E’ﬁ%\;b %n"gfi vacuum
to give 3.51 grans (63% of the disodiumsalt of
Compound (1) as a pale yellow solid. A yellow
contami nant was visible. Exam@M"&9V*87% Yield of Pure
Bi sCt hi o- hydrazi de am de) Disodium Salt A one-third
portion of the aboveRgellow di~sodi umz

R4
bi s(t hi o- hydrazi de ar11 de) solution was conbing¢gd with
17 nlL of net,@ I tert-,\putyl er and irred for 60 R
. AL - 2
m nutes (precipit re ess lgf;\fn/s
|onaI ]N7 nmL of ¥rethy| tert - but ’

m nutes). An addi

et her was added the resulting thick slurry, and was:
stirred for an additional 14 hours. The resulting

slurry was filtered, washed with 10 nL of a 1:1

m xture of ethyl acetate:nethyl tert-butyl ether,

fol | oWB&eBY 10 nl of ethyl acetate. Residual sol vent

was renoveg 1Q3éc HBoh 89%¥\?osﬁu§éjd &r s(n%?cg/a st?efl%ﬁtg:ﬁained

di sodi um sal't npoun | ow so
No yehydmcarbyit@nmmant was Vi si bl e. Exarrpl e 20: 96%

Yield of P Bi sft hi o-h d Di d Salt . .
A one- thi r r%s@'rqs BHORPLENE Sh30aGH oA SotPUcE aliphatc
bi s(t Bipp héﬁj{] 312 af'% g@sﬁﬁ@écﬁr&%oi&ﬁ%r%'ﬁﬁﬂ@?%al@éﬂ fdgether with

17 mL"of " et t-butyl ethef and stirred
ni nut és chpracing mlta:tgen atooeclorwigch they kresondedingd@r R, and Ry taken

T koS0 GRSyl T i
stirrednffic h@fér&t@@hé hﬁ@@%tl&é\l/h??kﬁeé td El?aﬂofﬁﬁlﬁb trinigg

slurry was filtered L :
m xture of Zds I‘@Iora&e&r)dt e:methyl tert-butyl ether,
fol | oned le a%armaceutpc;é ly%c?cei)%a?e mBES AL R Qﬁﬁ%z

was

pharmaceutically acceptable divalent cation.

2. The compound of Claim 1, wherein the pharmaceutically acceptable cation is Na"
orK'.
3. The compound of Claim 2, wherein the pharmaceutically acceptable cation is Na™,

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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removed by vacuumto give 5.35 granms (96% of the
di sodiumsalt of Conpound (1) as a pale yellow solid.
woOoogeb49ey cont am nant was vi si bl e. Wil e thi SPCT/US2005/021642
i nvention has been particularly shown and descri bed
with references to preferred enbodi nents thereof, it
w Il be understood by those skilled in the art that
var i ' I -details nay be nade
fherg#%(§ﬁﬁﬁgﬁfogg%%?ﬁ?ﬁgggggn1the scope of the
i nvent i on gixcoapaksatbbrly -C@eRappeOdecH ot dians-(CHaAVB-,

What is clajimed is: 1. A conpound represented by the
fol | G- §¢ﬁg'cﬁru$%¢)’%?lg¥)_ 2 M+ or M2+ wherein: Y
I's a cov a'@;ﬂndggragey g{cggﬁéﬁeh’élytﬁ,darpﬂiphﬁﬁ@ bs#ubstifued aliphatic

straight chain _ | group; Rl-R4 are
i ndezzouts ot Ry is H amiRgis iaphbstiteled pbglgﬁubﬁltgﬁggafyltg{g@l@d or, Rs and Rg,

al i phatic grpup, a | gr '

ar oupgrogaetnire AT PEY sn e REpRuPHATRL A MR,
nitrogen atons to which they are bonded, and/or R2 and
R4 taken together with the carbon and nitrogen atons
& o whitetconipeynd pEChdndewhereskm a nonaronati c

het erocycly,¢_ rl ptionally fused to an aromatic
ring; Z isY-lsO'déggf-{%;’ and M+ is a pharnaceutically

accept abl er naAv.Adre Bichcadubstituted dr MAsubisttuged aryl group; and
pharmaceutically acceptabl e. dival ent cation

.. 2...The
conmpound dfs @ rq caGRfefdstutedor Hﬁm@&ﬁa}ll@ﬁﬁq‘%/gmup'
acceptable cation is Na+ orK +. 3. The conpound of

ai m,2, wherein cept | C cegt - hati
7c:CIat i of™ Csonf‘ﬁ’gwd ﬂ.f bi%lﬁné%g grr}rlpg%%ﬁgs %)Sf_ﬁéﬂgl %CI% eﬁvﬁl g%n:allhlli)h%t oot

i s Ogsubditard aRghalcgréie same and R3 and R4 are the
sanme. 5. The conpound of C aim4, wherein:

N

8. The compound of Claim 7, wherein Rs and R4 are each an alkyl group and Rgis -H

or methyl.

9, The compound of Claim 8, wherein R; and R; are each a substituted or

unsubstituted phenyl group and R; and R4 are each methyl or ethyl.

10.  The compound of Claim 9, wherein the phenyl group represented by Ry and the
phenyl group represented by R; are optionally substituted with one or more groups
selected from:

-R®, -OH, -Br, -Cl, -, -F, -OR?, -0-COR?, -COR?, -CN, -NCS, -NO,
-COOH, -SO3H, -NH,, -NHR?, -N(R°R"), -COOR?, -CHO, -CONH,, -CONHR?,
-CON(R™R?), -NHCOR?, -NR°COR?, -NHCONHS, -NHCONR®H,
-NHCON(R®R), -NR°CONH,, -NR°CONRH, “NR°CON(R?R), -C(=NH)-NH,,
-C(=NH)-NHR?, -C(=NH)-N(R*R"), -C(=NR")-NH, -C(=NR")-NHR",
-C(=NR°)-N(R'R"), -NH-C(=NH)-NH, -NH-C(=NH)-NHR",
-NH—C(=NH)-N(RaRb), “NH-C(=NR®)-NH,, -NH-C(=NR‘)-NHR?,
NH-C(=NR®)-N(R’R), -NR*H-C(=NH)-NH,, -NR"-C(=NH)-NHR’,
NR-C(=NH)-N(R*R"), -NR*-C(=NR°)-NH,, -NR*-C(=NR°)-NHR’,
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Y is a covalent bond, -C(R5R6)-, -(CH2CH2)-,
trans-(CH=CR)-, CW (CH=CH)- or -(CC)- group; and R5

wapaeMoemie each independently -H, an aliphati cPOF/US2005/021642
substituted aliphatic group, or R is -Hand R6 is a
substituted or unsubstituted aryl group, or, R and R6
taken together, are a C2-C6 substituted or

unsub 4 e _RepeRun d'z)ﬁﬂg_ 'O}NHR
5, vvhz\?Rel n %@{‘? ﬁ%&gg P and R2 ar eReagh 3
subst iSONRIRY - CHRr<IHRY, | C1i+ERRE;, yCRGGRIBY, @Rd=CFI$Rand R4
o - B5BPohEhUL S SR LR R e et
and Hgpqk ndgfltl}pz{n é?lﬁ‘ylaérb %fdn?atfér &%%th%rﬁﬁlcq{étﬁb |ll§ group or
gr oup he “conpound 817- wher ein
are e{N(RaB‘h ‘akmytogglﬂlem rﬁoran@i swb@umsed,cm Lm;subpﬁuﬁgd norgarom’hi@c
d of . daim re each

garbrgt ]ilﬁ‘[qifp‘é@hgrgfﬂ}pg &ﬂﬂg{qu} {P[eé'l@(y&haéwg}ptlc T B mﬁgc hetgl ocyclic
RA ar oﬁﬁ?é'bré'@hfé}ﬂ by (Ka et il the Aéh-arbheitie (hﬁ’lé%ﬁ?dh@é‘ro@b a¢piesented

9, V\herel n e hen group represented by Rl and_the
phenyby gN@uB rasp smmleaalbfyannzn@p@n@ﬁm@ﬁ tityted with one or more
?%St'%ser%gr\’gs&ﬂgﬁ%?&m nor e %rqgupsOsel ected from o
-NCS, - NO2R jsGEQHOR, soetmoanw SRR, -(KRARES, N(R ),

H2, . - CONHRa
a1 DN NN e SR e o)

- Nmﬁ%}ﬁ%ﬁgduﬁecgﬁwﬁN@@&% o R=Nd oM c(O)NRD,, -

- A =NBp (Ol OC@NRQzJ&(S@Bw SCI)N(bezNS!iG)IBPlZ NHSONR"):.
- NH COERBR N ,=S)NFB 2 QNFQNE%N%

R*is —H, a C1-C4 alkyl group, a monocyclic heteroaryl group, a non-
aromatic heterocyclic group or a phenyl group optionally substituted with alkyl,
haloalkyl, alkoxy, haloalkoxy, halo, -CN, -NO,, amine, alkylamine or
dialkylamine; or

—N(R"), is a non-aromatic heterocyclic group, provided that non-aromatic
heterocyclic groups represented by R* and -N(R™), that comprise a secondary ring

amine are optionally acylated or alkylated.

11.  The compound of Claim 10, wherein the phenyl groups represented by R; and R,
are optionally substituted with C1-C4 alkyl, C1-C4 alkoxy, C1-C4 haloalkyl,
C1-C4 haloalkoxy, phenyl, benzyl, pyridyl, -OH, -NH,, -F, -Cl, -Br, -1, -NO, or
-CN.

12. The compound of Claim 5, wherein Y is -CRsR¢-; R1 and R; are both a substituted
or unsubstituted aliphatic group; Rs is -H; and Re is -H or an optionally substituted
aliphatic group.

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.
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-NH C(=NR) - N(RaRb) , - NRdH C(=NH)-NH 2,
- NRd- C( =NH) - NHRa, - NRd- C(=NH) - N( RaRb) ,
WO NRdAO®O3NRc) - NH2, PCT/US2005/021642
- NRd- C( =NRc) - NHRa, - NRd- C( =NRc) - N(RaRb) , - NHNH2,
- NHNHRa, - NHRaRb, - SO2NH2, - SO2NHRa, - SO2NRaRb,
- CH=CHRa, - CH=CRaRb, - CRc=CRaRb, - CRc=CHRa, - CRc=CRaRb,
-CCRa, -SH, -SRa, -S(ORa, -S(O2Ra, wherein Ra-Rd are
each i ndependently an al kyl group, aronatic group,
Mn- aTheredrhpoundtodiiagiyc] 3, svhgreimB; end RINGRDRY an alliklegroup; and Rg is
together, fqorma substituted or unsubstituted
non- ardREICEYhet er ocycl i ¢ group, wherein the al kyl,
aromati ¢ and non-aromati c heterocyclic group
represented by Ra-Rd and the non-aromatic heterocyclic
#5.oupThe prrepamided Hgim N, RdRbiin B end Re Aredoth exsddnrgpd ed
[ ndepindet t substli tuted with one or nore groups
repr eséht C%CQOREOPYR# is R+, -OR+, -Q haloalkyl),
-SR+, -NQ2 -CN, -NCS, -N(R+)2, -NHCO2R+, -NHC(O) R+,
- NHNHC( O R+, - NHC(0) N(R +})12, - NHNHC( 0) N(R +) 2,
16HNHBQRRIpouRCLDr SeeRby thegotlpwimatorreal foomplry,
-QORt, (O)NR +)2, - O(Q R+, -0C(0)N(R +)2,
-S(O 2R+, -SM2N(R+)2, -S(O R+, -NHS2N(R+)2, - NHSO2R+,
-C(=S)N(R+)2, or -C(=NH)-N(R+)2; Ris -H a Cl-C4
al kyl group, a nonocyclic het aryl d¥up, a
nonaromati ¢ heterocyclic group or a phenyl gro
optionally substituted®ith al hal gal kyl , %ﬁ
hal oal koxy, hal o, -CN,|-N®2, am yl am ne
di al kyl am ne;R KC
het erocyclic gro
het er ocyclic grou repr esent ed and -N(R +) 2 [{hat
conprise a seconddity ring am n®sare oBgionally
acyl a%v%g eﬁ{' al kyl ated. 11. The compound of Caim 18,
wher el'n t e phenyl groups represented by Rland R2 are
opt i oRglahy Rs bl ottt plicdet; M;tahd BY aebotlh kpthyl;Rs ad Red dkolgth -H;

531” ?3%? %Lc(i) g.ér%lhqﬂ;géhe%gﬂ, rfgé%& E(%)f(e?/ﬁo_tl? Qt%?/m%z agg ?{%%}e’ both -H;
R; and R, are both 4-cyanophenyl; R; and Ry are both methyl; Rs is methyl; Re
is -H;
R; and R, are both 4-methoxyphenyl; R; and R4 are both methyl; Rs and Rg are both
-H;
R; and R; are both phenyl; R; and R, are both methyl; Rsis methyl; Re is -H;
R and‘Rz are both phenyl; R; and R4 are both ethyl; Rs is methyl; Rg is -H;
R; and R, are both 4-cyanophenyl; R; and R, are both methyl; Rs and Re are
both -H,;
R; and R, are both 2,5 —dimethoxyphenyl; R; and Ry, are both methyl; Rs and Rg are
both -H;
R; and R, are both 2,5-dimethoxyphenyl; R3 and Ry are both methyl; Rs is 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

koxy,
or
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-CN. 12. The conpound of Claim5, wherein Y is
-CR5R6-; R1 and R2 are both a substituted or

wan@alostud ut ed al i phatic group; R5 is -H and REI/US200§021642
or an optionally substituted aliphatic group. 13. The
conmpound of Claim 12, wherein RL and R2 are both a
C3-C8 cycl oal kyl group optionally substituted with at
Ieast_}ﬁ;ne al kyl group.14. The conpound of Caim 13,
wherei'r R3 and R4 are both an al kyl group; and R6 is

- H or RIBAORY are b5th ALBElofpNBONR; &fd I’ @t bothdnethhle ReismBhyl; Re
and R2 are both cyclopropyl or 1-nethylcyclopropyl.
16. Aiscblypound represented by the fol |l owing structural

f or mu},a; er.ein: . . B0 3 n

are b8 A ORE H B Ly AP BRSO R RERbD O B Roare
Botﬂ pdsHtﬁth; Rg and R4 are both ethyl; R and R6 are

oth -H R and R2 are both 4-cyanqphenyl;, R3 a R4

are bBt AndRe #y |b9tfﬁsme§hwml;%@nﬁ®-ﬁb% er s djdRs are both
bot h 4-net hoxyphenyl; R3 and R4 are both nethyl; R5

and are both -H, RlL and R2 are both phenyl; R3 and

R4 ar 8, hnd R, aretbotH 2,3 methonynhieyyl; RRénd B4 arefbotimgihyl; B2 and Re are
are bothR&henyl; R3 and R4 are both ethyl; R5 is

nmet hyp"?th Ps -H R and R2 are both 4-cyanophenyl; R3

and R§ aherbakhofes BMimefRox AkeniIo RG] R4 both mBihyA®Y is methyl;
R2 arelbotﬁg)z, 5-di et F}%lgyp)r(}enylfi?Rg an§9R4 are botyﬁ Y

met hyRg iR6l;and R6 are both -H R and R2 are both

rZTétS ;]S P.ﬁrea{gég% é%l?t)aﬁ}/ é,f-ﬁu&gghe%ﬂ; ﬁ; %ng %4 Qrer%tﬂbﬁe;ch})ﬁq{; ahd Rgare
both -H;
R; and R; are both 2,5-difluorophenyl; R; and R4 are both methyl; Rs is methyl; Re
is -H;
R, and R, are both 2,5-dichlorophenyl; R3 and R4 are both methyl; Rs and R¢ are
both -H;
R; and R; are both 2,5-dimethylphenyl; R; and Ry are both methyl; Rs and Rg are
both -H;
R, and R, are both 2,5-dimethoxyphenyl; R3 and R4 are both methyl; Rs and Rg are
both -H;
R; and R; are both phenyl; R; and R4 are both methyl; Rs and Rg are
both -H; R; and R; are both 2,5-dimethoxyphenyl; R3 and R4 are both methyl; Rs is
methyl; Rgis -H;
R; and R; are both cyclopropyl; R and Ry are both methyl; Rs and Rgare
both -H;
R, and R; are both cyclopropyl; R; and Ry are both ethyl; Rs and Rg are both -H;
R; and R, are both cyclopropyl; Rs and R4 are both methyl; Rs is methyl; Re
is -H;
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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Ri and R2 are both 3-cyanophenyl; R3 and R4 are both

nmethyl; R5 and R6 are both -H, R and R2 are both
w@2dobmamdephenyl ; R3 and R4 are both nmet hyl; R5PEIUSIRGS/021642

are both-H R and R2 are both 4-chl orophenyl; R3 and

R4 are both nethyl; RS is nethyl; R6is -H R and R2

are both 2-di net hoxyphenyl; R3 and R4 are both nethyl;

R5 and R6,are bot.h, - H. R r t o
3- et %&) %%gé?ﬁ?l ’thRl —gﬁa@)@ycgo:ﬁgopgg}t]% aqn%l%+]? bﬁg nécﬁlalelés is ethyl and
are bpify-p: R and R2 are both 2, 3-di met hoxyphenyl ; R

and R4 are both nethyl; R5 and R6_are both -H R d.
R2 ar RBiped R2 zredotl hﬁr{e%slwmw; w@r%aomb%tyén%lﬁﬂs 1s

met hyl ; [ hyl.; R6 is -H, R and R2 are both

2, 5-d%fﬂr§g’r13%%gﬁ§l_ﬁ’% and R4 are both nethyl; R5 and

R6 ar 8, bad R, andboRRi 1-arethyRe/chopeorydy s &hdRdiré botbrmoghgnRs and Re are
R3 and R4 are both nethyl; R5 is nethyl; R6 is -H Ri

and RPOBIBEBYE h 2, 5-di chl orophenyl; R3 and R4 are both

met hyk:; a 1 = A X
kﬁ%@ﬁ%}ﬁ %H%ebﬁgrr ?Er?eﬂ%%ﬁlo pyl R Bar@bSthRety); Rs %nd Rgare

2,5-di R3 "arnd R4 ‘@are both nethyl; R5 an
R6 arbothetlh) -H, R and R2 are both

2 e RIS SR AL, AT NR s BB ana v
are bgthometiny! ; RS and R6 are both -H R and R2 are

bot h 2, 5-di net hoxyphenyl; R3 and R4 are both nethyl: R
is R; and R; are both 2-methylcyclopropyl; R3 and R4 are both methyl, Rsand Rsare

both -H;

R; and R; are both 2-phenylcyclopropyl; R3 and R, are both methyl; Rs and Rg are
both -H;

R; and R; are both 1-phenylcyclopropyl; Rs and R4 are both methyl; Rs and Re are
both -H;

R; and R, are both cyclobutyl; R3 and Ry are both methyl; Rs and Re are both -H;
R; and R; are both cyclopentyl; R; and Ry are both methyl; Rs and Rg are

both -H;

R; and R, are both cyclohexyl; Rs and R, are both methyl; Rs and R are both -H;
R, and R; are both cyclohexyl; R3 and Ry are both phenyl; Rs and Rg are both -H;
R; and R, are both methyl; R3 and Ry are both methyl; Rs and Re are both -H;

R, and R, are both methyl; R3 and R, are both #-butyl; Rs and R¢ are both -H;

R, and R, are both methyl; R3 and R, are both phenyl; Rs and Re are both -H;

R, and R, are both #-butyl; R3 and R4 are both methyl; Rs and Re are both -H;

R; and R; are ethyl; R and R, are both methyl; Rs and Rg are both -H; or

R; and R; are both n-propyl; R; and Ry are both methyl; Rs and Re are both -H.
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nmethyl; R6 is -H Rl and R2 are both cycl opropyl; R3

and R4 are both nethyl; R5 and R6 are both -H, Rl and
wR200a/0e9%®t h cycl opropyl; R3 and R4 are both ePtyUS20R5021642

and R6 are both -H R1 and R2 are both cycl opropyl; R3

and R4 are both nethyl; RS is nethyl; R6is -H R and

R2 are both 1-nethyl cycl opropyl; R3 and R4 are both

1A e BB PO P S R gt upot
methyl and R6 is -H Ri and R2 are both

1-met hyl cycl opropyl; R3 ang+R4 angpoth nethyl; RS is
et hyl NRG6 is -H R and R2 are both

R6are both -H;sRi and R2 are both S

1-met hyl cycl opropyl; R3 is nethyl, and Ris ethyl; R5
and R6 are both -H, Rl and R2 are both

8. met AybmypotunbrepmepentedBy astuddrabfeemipbt delested{iom: R5 and
R are both -H Rl and R2 are both 2-phenyl cycl opropyl ;
R3 and R4 are both nethyl; R5 and R6 are both -H Ri
and R2 are both 1-pheny] cycl op,ﬁopyl, R3 and R4 are
both nethyl; R5 and R6 &fe bot X

e

Na* Na®
A'( I O' o I YA
19. A pharmaceutical composition comprising a pharmaceutically acceptable carrier or

diluent and a compound represented by the following structural formula:

2 M* or M
CoT LT
i N /K )\ AN e
\H/ ; . y \”/
S S

wherein:
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Rl and R2 are both cyclobutyl; R3 and R4 are both

nmethyl; R5 and R6 are both -H, Rl and R2 are both
weywbopem vyl ; R3 and R4 are both nethyl; R andP@BUS2085/021642

both -H, Rl and R2 are both cycl ohexyl; R3 and R4 are

both nethyl; R5 and R6 are both -H R and R2 are both

cycl ohexyl; R3 and R4 are both phenyl; R5 and R6 are

o1 TR o e gt e

nmet hyl ; R5 and ar are
met hyllydrdeartadrdiph; are both -butyl; R5 and R6 are both

-H, Rl and_R2 are both nethyl; and R4 both . ... .
phenyl : RRuR¢ al‘[%n(gq.p ngently -I}—/I n égphgmj gwpg{l gubggfuﬁed aliphatic
] EIUt b/ 6Lép§§n% S ﬁ@gﬁuﬁﬁta?ﬂ:%io@? ofR( aﬁﬁR?rtﬁ(ellﬁ%%ther with

areethyl; R3 and R4 are both nethyl; R5
and RBe amboiendnitidgenatoRs tamtiidR2hey e bonded; ancypn%ymd R4 taken

R3 d R4 ar. th thyl: R bpth -H 17,
o L RN 80 5, 98 Pk Ao o
for mﬁr@fnatl@het@ro@?émquﬁi%ﬁﬂ%sﬁl@é@@ ddYarémsfid Heg;ur al

formula sel ected from 19. A pharnaceuti cal
conposi ti chicéhprisiang a pharmaceutical |y acceptabl e

Fol | o ng i 14 bOpuRCRsPafARAYIe HERTIER B Rind VP i -

a COVﬁiaﬁﬂhed&ﬁBﬂS@cc?tﬁﬂbﬁNakﬁt etioar unsubstit uted
strai ght chai ned hydrocarbyl group; R1-R4 are

i ndependently -H, an aliphatic group, a substituted

| phatd i it | hebignRc¥lticall
B oup o didRicRofiptnah BEIEH 15, SHOSH U pEEERKIcally
ni t r ogeeptatilonatidrois My oh K hey are bonded, and/or R2 and
R4 taken together wth the carbon and nitrogen atons

to which they are bonded, forma nonaromatic

gt er bhadd pBRAbA ¥f EHRRB0! FhaRirAhe FRkrnfaceuticall
%'ng;ﬂ?é/@a?gla-é(%ﬂg?l%gp andlllI\/Hr IS a phar rrlaceu?iﬁcal Icye/ulc Y
accepicapypteblooatbuaiséNet . cati on and M2+ is a

pharmaceutically acceptabl e dival ent cation.

22. The pharmaceutical composition of Claim 21, wherein Z is O, R; and R; are the

same and R; and Ry are the same.

23.  The pharmaceutical composition of Claim 22, wherein:
Y is a covalent bond, -C(RsRg)-, -(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.

24,  The pharmaceutical composition of Claim 23, wherein:
Y is -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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20. The pharnmaceutical conposition of Caim 19,

wherei n the pharmaceutically acceptable cation isNa+
W@Rr00K09920. The pharnaceuti cal conposition of BIHUA088021642

wherei n the pharmaceutically acceptable cation is Na+t.

22. The pharmaceutical conposition of Caim 21,

wherein Zis O Rl and R2 are the sanme and R3 and R4

re I [ is -

2 & M Facegtioo EYSpRUALIBECHIM 29 v AGERTE oy @ Rois H oran
- ( CH2(GbR3tic, ortsubstButeCbpiBiticgroupl. s- (CH=CH) - or - (CC)-
group; and R and R6 are each independently -H, an
al i phatic or substituted aliphatic group, or R5 is -H

d { WhQEinatydndI 00 each an alkyl
2%? Fﬁler@ aﬁRHGac)Ctég {édrlltct ogseistlﬁgl}wgfﬁgﬁggw C6nsu%s?t %ut egamana Y

or unzolgsandR¢ sdHalrkydteyle group. 24. The
pharmaceuti cal conposition of Caim?23, wherein: Yis
-C(R5R6)-; Rl and R2 are each a substituted or

NS ubsld dHdbBsbeafiddl ¢ ?b‘sﬁﬁoxﬁ@f”(ﬁl@ﬁn apavHAIARE aﬁ@RB a& each a
substituted or unsubstituted aliphatic %rou
Tl

phar reubssiftttied ar un%ﬁpfdgteﬂlpbﬁnsd%rwpaa%&@ Ve rswhmsethxl or ethyl.
-Hand R6 is -H, or an aliphatic or substituted
al i phatic group. 26. The pharmaceutical conposition of

X ai nl'h%ﬁ)haﬂﬂﬁfeﬁtléhl B3mpogtifdoBCRI A hwhsreial thy bh@iyd gpup
and R6 is -H or d”% 27. The pharmaceut| cal .
conpospiesaeddty R aichiho ghomi gEquR TrRArcsRRiPdrey Ry e gpdenally substituted

SUbStMt}%Cﬁoﬂﬁ?%ﬁ%ts'efegkﬁ%o%enyl group and R3 and

R4 are ea The phar maceuti cal
conposi ti oR*0OH]-Bir,FC2 7], Eh@l& FOQRR Y HEORS, -GN uNO;, -COOH,

Ro" ar S05H: ToRA NPT R ] SaO R i GENE <ChREasY

sel g%ﬁwéﬁc%% Nﬁ%ﬁRaONRCC@Ra 2MFICONH,, NFCORREH,
NHCON(R’R?), -NR°CONH,, -NR°CONR®H, -NR°CON(R’R"), -C(=NH)-NH,, -
C(=NH)-NHR?, -C(=NH)-N(R"R"), -C(=NR°)-NH,, -C(=NR°)-NHR’,
-C(=NR®)-N(R*R®), -NH-C(=NH)-NH,, -NH-C(=NH)-NHR?,
NH-C(=NH)-N(R*R"), -NH-C(=NR°)-NH,, -NH-C(=NR°)-NHR?,
NH-C(=NR®)-N(R*R?), -NR*H-C(=NH)-NH,, -NR*-C(=NH)-NHR?,
NR-C(=NH)-NR*R®), -NR%-C(=NR®)-NH,, -NR*-C(=NR°)-NHR",
“NR%C(=NR®)-N(R*R"), -NHNH,, -NHNHR?, -NHR*R’, -SO,NH,, -SO,NHR?,
-SO,NR*R?, -CH=CHR?, -CH=CR°R®, -CR*=CR*R",-CR*=CHR?,
-CR°=CR®R®, -CCR? -SH, -SR?, -S(O)R?, -S(O);R?, wherein R%RY are each

independently an alkyl group, aromatic group, non-aromatic heterocyclic group or -
N(R?R®), taken together, form a substituted or unsubstituted non-aromatic
heterocyclic group, wherein the alkyl, aromatic and non-aromatic heterocyclic
group represented by R*RY and the non-aromatic heterocyclic group represented
by -N(R’RP) are each optionally and independently substituted with one or more
selected groups represented by RY,

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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-S8H, -NH2, -NHRa, -N(RaRb), -COCRa, -CHO -CONH2,
-CONHRa, -CON(R aRb), -NHCOR a, -NRcCOR a, - NHCONH2,
WO DNMEOMRIH , - NHCON(R aRb), - NROCONH2, - NRcCONRPEUS2005/021642
-NROON(R aRb), -C(*NH)-NH 2, - C(=NH)- NHRa,
0( NH) - N( RaRb), - C(=NRC) - NH2, - C(=NRc) - NHRa,
=NRc) - N(RaRb) , - NH CO=NH) - NH2 - NH C( =NH) - NHR\

Z Hﬁ %@ﬁiﬁ* 0y PR e OGN N%%R“R%ﬁ

N@ISN@R(E%)NHSW GcehﬂNXR N C(—NH)-N(R )2,
" NRel- C( Nch NERa, - NRd: O =N
NN IRG k& Clsta gl Eep, oRRac) lishaRRRvgroup, a non-

%%\%‘w %%E?&R ﬁr @%@?&) Rap- gg{hﬁznrae Iy%ﬁ%sgﬁ?tg@ with alkyl,

each hambélgémikmy Yalaalkekk yalog FGNp;NQy;, enmnd, elkytasuips or
non- ar, i ¢ heterocyclic group or - N(RaRb), taken
t oget ‘yafrB’F‘?noé substituted or unsubstituted

non- ar omat iigRelie ﬁ%gﬁ%rdrﬁatg:r 1RRocylIe Ledup, proeideldkiat non-aromatic
aronmatic and non- aromati ¢ het er OcyC| | _Cr group

r epr dsterpextlinyerdvps Represedtedtvy BomdatNRakiteat semprise § s¢condary ring
group re resent.ed. by each optionally and
mdep%—f*’ﬁlrli1 P P é WW&?I% tlﬁla e or nore sel ected

gr oups represent ed by R#; R# is R+, -OR+,

-Q(hal oal kyl), -SR+, -NQ2 -CN, -NCS, -N(R+)2,

2%Hc@mhmma@@ymompmmmeb§lm2ﬁmb@m( Phenyl groups

_ %F%&y&r&;@ﬁ ﬁ@@'ﬂg%ag{z%ﬁ)%%ﬁggg C4 alkyl, C1-C4

OC( Quidxy, COUONOBEYR C1-H R)I3Rkoxy, SR, Rich2yl, pBIdILREH, -NH,, -
- NHSQ2N( R+) 2, - NHSO2R+ C(-SYN(R +)2, or

- O =NH)-ON(- Ia)"i’ -NQk qr's NH a Cl-C4 al kyl group, a
nmonocycl i c heteroaryl group, a nonaronatic
het erocyclic group or a phenyl group optionally
Hubst Tmmplexﬂmmduhcaldomppsmah oﬁClaym 23aivkenein Y hat(@3dRee®,and R, are

hal o,, - CN, m
" both a subs%ed or unsubstltuteg afig?latlc g?cgupc,j ?llsk 4 driﬁ is q_r{ or an
optionally substituted aliphatic group.

31. The pharmaceutical composition of Claim 30, wherein R; and R are both a C3-C8
cycloalkyl group optionally substituted with at least one alkyl group.

32.  The pharmaceutical composition of Claim 31, wherein R and R, are both a

substituted an alkyl group and R is -H or methyl.

33.  The pharmaceutical composition of Claim 32, wherein R; and R; are both

cyclopropyl or 1-methylcyclopropyl.

34. A pharmaceutical composition comprising a pharmaceutically acceptable carrier or

diluent and a compound represented by the following structural formula:
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-N(R +)2 is a non-aromatic heterocyclic group,
provi ded that non-aromatic heterocyclic groups

wo epomemd ed by R+ and -N(R +) that conprise aPCT/US2005/021642
secondary ring amne are optionally acylated or
al kyl ated. 29. The pharnmaceutical conposition of Caim
28, wherein the phenyl groups represented by Rland R2
are optionally substituted with C1-C4 al kyl, Cl-C4
al koxy, Cl-C4 hal oal kyl Ng€L1- CA Rgloal koxy, phenyl,
benzyl, pyridyl, -OH -NH2, - F, -d, -Br, -1, -NOQ2 or
-CN. 30. The phay,maceut i(g-al conpgsition Rf C aim 23,
wherein Y is -CRbR6-; Rjand R2 are bothJa substituted
or unsg%stitute aliphatjc group] R5 is NH; andRR is

-H or dhi~epti N hattc . 231,
The pharmaceafiti cal dénpositi| of C'Hi m 30, erein Rl
and R2 are th a C3-C8 ¢ ﬁ group optlional |y
substituted M th at | eastSone yl group. The

pharmaceuti cal conposition of Caim 31, wherein R3 and
R4 are both a substituted an alkyl group and R6 is -H
or mewhgkin: 33. The pharnmaceutical conposition of Caim

32, erejn Rl . and ., R2 are both opr REd
1ot By Py R BB RERERS ARk SRS RFARY Rodhd Bers b 15
Conpr R s iR farp Bamphesylt Re ahd R, aedent abyleRg and Refredoth -H;

di l uent and a conpound represented by the fall ow nhg

st r ucRuand Rf aie hothA-ourapphenyl; Re anddarte bt medik Rnisigathyl R

R3 and R4 are both nethyl; R5 and R6 are both -H RIL

and R "ire both phenyl; R3 and R4 are both ethyl; R5

and RR; aiERPat BothH-nidthoamshelR?l; &; end & brebotly anetipiieRydnd Re are both
R3 and R4 are both nmethyl; R5 is nethyl; R6 is -H R1

and R¥Lare both 4-nethoxyphenyl; R3 and R4 are both

met hyk; DRL find B B boR{ile31. 3,65 B R, is -H;

pheny#,1 %Rg%g bgﬁl %{egylbge En rrg? yl 'R Ftsﬁg,r’retshsyl ; 26 i_6s ’

-H, R; and Ry are both phenyl; R; and Ry are both ethyl; Rs is methyl; Reis -H;
R; and R; are both 4-cyanophenyl; R; and R4 are both methyl; Rs and Re are

both -H;

R; and R, are both 2,5-dimethoxyphenyl; R3 and R4 are both methyl; Rs and Rg are
both -H; '

R; and R, are both 2,5-dimethoxyphenyl; R3 and R4 are both methyl; Rs is methyl;
R is -H;

R, and R; are both 3-cyanophenyl; R and R4 are both methyl; Rs and Rg are

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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Rl and R2 are both phenyl; R3 and R4 are both ethyl;

R5 is nethyl; R6is -H Rl and R2 are both
wd2@gamophenyl ; R3 and R4 are both nethyl; R5 BeURB05/021642

are both -H, Rl and R2 are both 2, 5-di met hoxyphenyl ;

R3 and R4 are both nmethyl; R and R6 are both -H R1

and R2 are both 2,5-di net hoxyphenyl; R3 and R4 are

bOthlrg)‘?ﬁti-Y-l; R5 is nethyl; R6 is -H Rl and R2 are

bot h 3-cyanophenyl; R3 and R4 are both nethyl; R5 and

R6 arre &idti, ardbotRL, RaichdBbxgpeertytitiy ddfRuo¢ bthemythyl; R3is methyl,

and R4 are both nethyl; R5 and R6 are both - H Rl and

R2 arksB0Hh 4-chl orophenyl; R3 and R4 are both nethyl;

R5 i [ [ - oH: .

2- di ?r%{[%ltg%paﬁ% nyP;z%Rglﬂgﬁr AR farb B Ir’fiij‘l melpyl; Ry apgReare
arg letih-HH, R1 and R2 are both 3-nmet hoxyphenyl; R3

and R4 are bot thyl . R5.an bot h, - H; and

Ro ark: B 2 thﬁréﬁmwh@ﬂa K s8] Bl bt pBoRa S methyl Ry
met hyl;pyR5 and R6 areboth -H, R and R2 are both

2, 3- ch met hoxyphenyl; R3 and R4 are both methyl; R5 is

met hyR;; anfdR4 e bédh 26-dizhivraphenyleRbendR,4 are both methyl; Rs and Re are

2, 5- iftl g@_rophenyl; R3 and R4 are both nethyl; R5 and

R6 ar®Wath -H R and R2 are both 2, 5-difl uorophenyl ;

R3 angl 24 18 8 BOL N, 1B thyIpiRRy; R;MRH MY lare $h nfetinyty RFAnd Re are
and R ar ep{)oth 2, 5-di chl%lgop%,enfl; R3 and R4 ar}gI bot h °
met hyboth f8; and R6 are

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

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

R; and R, are both 2,5-dimethoxyphenyl; R3 and R4 are both methyl; Rs is methyl;
Rsis -H;

R; and R, are both cyclopropyl; R; and R, are both methyl; Rs and Rg are

both -H;

R; and R; are both cyclopropyl; R3 and R4 are both ethyl; Rs and Rg are both -H;
R; and R; are both cyclopropyl; Rs and R4 are both methyl; Rs is methyl; Re

is -H;

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

R; and R; are both 1-methylcyclopropyl; Rs 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;

55



both -H R and R2 are both 2, 5-dinethyl phenyl; R3 and

R4 are both nethyl; R5 and R6 are both -H R and R2
wa@e@oloaomo 2, 5- di net hoxyphenyl ; R3 and R4 are bpCTUS2005/021642

nmethyl; R5 and 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 both 2,5-di net hoxyphenyl; R3 and R4

are Rhot thyl 1 RS | L IR8 kS = ddi1 Rig @n a

pot h Ry oG et ot Tt R opu R imety) Bha AR5 b REand &,
are g@él?]othlzﬂ;Ri and R2 are both cycl opropyl; R3 and R4

are both ethyl; R5 and R6 are both -H_ R _and I

bot h Tyl deaspnheth 2resethnigyeiapiopl B@@ﬂglﬁe?mcgh %ngg K and Roare
nmet h Oﬂf'@@ is -H Rl and R2 are both

1- met hyl ¢ycl opropyl; R3 and R4 are both nethyl; R5 and

R6 arRy dndtRy ardbotR2-mhedylRgclaprepiloRh and R, are both methyl; Rs and Re are
1- net h¥l ?%cl opropyl; R3 and R4 are both nmethyl; R5 is

met hyA%UhHd R6 is -H R and R2 are both

1- metifyl i AP SR1 Lph BAyIRE aRO RO ardBIoly Incthi§h FisSand R ar
et hylmandn%é%l IS -H;p aﬁﬁggﬂl%ﬂ}éffgotﬁ@a (W hietlyh Rsfond Ry ave
1- nettoyht d¥;cl opropyl ; R3 and R4 are both nmethyl; R5 is

n-prapyl. and RS i i Blzand e |
v A B S 4 s o
R6 arg Hatiy aﬂ@b&ﬁ'o?gl%&gﬂﬂgRﬁam R, frletbth methyl; Rs and Rg are

1- net hyl tcﬁllcl opr opy and R4 are both ethyl; R5 and
R6 arbotlbdlh -H R and R2 are both 1-nethyl cycl opropyl ;

R3 | Sertaentdtﬁzl are B‘&ﬁ c%‘lohgﬁ(y%tﬂy ;Jn;d Iasar@ﬂéj[h Iili’i»’ethyl; Rs and Rg are both -H;
R, and R, are both cyclohexyl; R; and R, are both phenyl; Rs and Rgare 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 R4 afe both z-butyl; Rs and R¢ are both -H;
R; and R, are both methyl; R3 and Ry are both phenyl; Rs and R are both -H;
R, and R, are both #-butyl; R3 and R4 are both methyl; Rs and Re are both -H;
R; and R; are ethyl; R3 and R, are both methyl; Rs and Re are both -H; or
R; and R, are both n-propyl; R; and R4 are both methyl; Rs and Rg are both -H.

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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are both -H R and R2 are both 2-nethyl cycl opropyl;

R3 and R4 are both nethyl; R5 and R6 are both -H Rl
w6930 e bot h 2- phenyl cycl opropyl ; R3 and RACHDS2005/021642
both nethyl; R5 and R6 are both -H R and R2 are both
1- phenyl cycl opropyl; R3 and R4 are both nmethyl; R5 and
R6 are both -H, Rl and R2 are both cycl obutyl; R3 and
R4 are both methyl; R5agl+ ags both -H R and R2
are both cyclopentyl R3 and R4 are both methyl; R5

and R6 arg both -H Ri at R2 ar® both cyclohexl; R3
and R4 bot h meLhyI; and are Aoth - H; and
R2 are Hoth\cycl ohgxyl ; and are Rpth p R5
and R6 “H, “Riy“and are :\ R3 and

R4 are ; RS and R6 are both -H R ind R2
are both nethylll R3 and R4 are both -butyl? R5 and rand
are both -H, RP and R2 are both net hyl ; RSsand R4 are
bot h phenyl; R and R6 are both -H Ri and R2 are both
-butyl; R3 and R4 are both.nethyl,;+ R5 and R6 are both
-H R and R2 are ethyl; and are both nethyl; R5
and R6 are both -H or R cand R2&re both n-propyl; R3

and R4 are both malhyl; Rjand R6 jare both -H 35.
conposi R conpri $ing a gharmaceytical ly acceptabl &
carrier—or Naqd 0 r 95

fol l owing strugfural Nrmul a:>36. A &ébnposit on

di l uent and a eonpound represented by a strugtural
formula selected from37. A nethod of treating a
subject with a cancer, said nethod conpri sing

adm nistering to the subject an effective anount of a
conmpound represented by the follow ng structural

3f70 r mJA etiod B tﬁ:ﬁtiﬁ@g subject with a cancer, said method comprising |
administering to the subject an effective amount of a compound represented by the

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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wherein: Y is a covalent bond or a substituted or

unsubstituted strai ght chai ned hydrocarbyl group; Rl-R
wae@eioodependent |y -H, an aliphatic group, a PCT/US2005/021642

substituted aliphatic group, an aryl group or a

substituted aryl group, or RL and R3 taken together

Wi th the carbon and nitrogen atons to which they are

bonded, gg/or R4 taken together with the

car bon an H 19 g ons to which they are bonded,
forma n0nlﬁfMbhﬁtﬂé@élﬁlﬁ:@wa?dcbptabllemgom)ph]leﬁﬂaaltlby ahd 3 is a
to an aromatic ring is -Oor -S; and M+ is a

phar risheagesesirally %@é@éﬁ)‘?lﬁﬂ}"@leﬁb%\?ﬁl ent cation and M+

is a pharnmaceutically acceptabl e divalent cation. 38.

The conpound of C aim 37, wherein the pharmaceutically

38; c e pliehd canmaitl ofi Cl8mNeY, ehKrein thd Pharfireecctivapiy anckpteble cation is Na*
Claim 38, wherein the phar maceuti cal ly acceptable
catlowﬂis Na+. 40. The nmethod of C aim 39, wherein the
cancer is a nulti-drag resistant cancer. 4 1. The

nmet hod of C aim 39, wherein the conpound is

39- adfhnéstgrued ofiCidimas, sulieieircthe pbarmzagewntcalliyacceptable cation is
stabi]izes mcrotubules. 42. The nethod of C aim 39,

wher elNA -t he conmpound i s co-adm nistered with taxol or

an anal og of taxol. 43. The nethod of C aim 39,

wherein Zis O Rl and R2 are the sane; and R3 and R4

40.e tTee sathed of £1aiHY, mécteduthgfcaieaisn Blti-dhigresisfantygancer.
is a coval ent bond, -C(R5R6)-, -(CH2CH2) -,

trans-(CH=CR)-, cis- (CH=CH)- or -(CC)- group; and R

and R@h@ﬁl@th@@%ﬁ* digePe Rtherdin the-cbimpaiindisicphiirigistefed with an anti-
substituted aliphatic
cancer agent that stabilizes microtubules.

42.  The method of Claim 39, wherein the compound is co-administered with taxol or

an analog of taxol.

43, The method of Claim 39, wherein Z is O; Ry and R; are the same; and R3 and R4

are the same.

44, The method of Claim 43, wherein:
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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group, or RS is -Hand Ris a substituted or
unsubstituted aryl group, or, R5 and R6 taken

wo ogetimrn) are a C2- C6 substituted or unsubstiPCr/@82005/021642
al kyl ene group. 45. The nethod of C aim 43, wherein: Y
IS -C(R5R6)-; Rl and R2 are each a substituted or
unsubstituted aryl group; and R3 and R4 are each a
substitut ed or unsubstitut ed aliphatic group 46. The

math d ei.n a - bl
Gn apimetied WCiaph 4l VOTEN Kot pRarT RoGrhg Mgt
met hggb&lﬁutgglhlgﬁaﬁggrd@er ein R3 and R4 are each an

al kyl group and R6is -H or nmethyl. 48. The nethod of

Claim47, wherein RL and R2 are each a substituted or

Aot nyine gAY oSBT R A o R8T and R Hor

the phapyll group represented by Rl and the phenyl
group represented by R2 are optionally substituted
with one or nore groups selected from -Ra, -OH, -Br,

<C, sl Q@ﬁ h- aN%stltH@%f'unsubstltuted
4Gy e pgihod 5N im 47 TR R FER, bty Y

- CONHfReyl erGRNGR BRI, R mﬁazmaanethwmce@@é - NHC(]\IH2
- NHOONR aH, -NHCON(R aRb), -NR CONH2, -NR CONR H - NR
CON(R RL ), -C(=NH)-NH 2, - C(=NH)- NHR\

4'9C( m rh%t@(ggg Clanf-;(48 W@reﬁl@wh&(ﬁ%{&g‘% %ﬁ'ﬂ%ented by Ry and the

- NH Cﬁheh!H)ng@P@Bkﬂ)sentem B¢ arﬂm@)lowlbf subﬂmﬁéﬂwﬁzwnqmpaore groups
-NH C(=NR).-N( RaRb) , - NRdH C( =NH) - NH2,
- NRd-eleciiyTORRa, ~ - NRd- C{ =NH) - N RaRb) |

- NRd- | W)-BNH@ INR fﬁ(a NRCOMRECOR?, -CN, -NO,, -COOH,
- NRd - NHNHRa, - NHRaRb

Nt ST R AR SO0 i C R CHGRBTR
- O CRAR0 R+ THBOR?, -NRCCOR?, -NHCONH,, -NHCONRH,
_NHCON(R'R?), -NR°CONH,, -NR°CONR®H,-NR°CON(R'R), -C(=NH)-NH,, -
C(=NH)-NHR?, -C(=NH)-N(R’R"), -C(=NR")-NHj, -C(=NR)-NHR",
_C(=NR®)-N(R°R), -NH-C(=NH)-NH,, -NH-C(=NH)-NHR",
NH-C(=NH)-N(RR), -NH-C(=NR")-NH,, -NH-C(=NR®)-NHR",
NH-C(=NR°)-N(R’R?), -NR°H-C(=NH)-NH,, -NR*-C(=NH)-NHR®,
NRU-C(=NH)-N(R°R?), -NR%-C(=NR")-NH,, -NR*-C(=NR°)-NHR’,
NR-C(=NR°)-N(R'R?), -NHNH,, -NHNHR®, -NHR"R’, -SO,NH, -SO,NHR",
_SO,NR*R?, -CH=CHR?, -CH=CR’R", -CR*=CR’R",-CR°=CHR’,
_CR*=CR?R®, -CCR?, -SH, -SR?, -S(O)R?, -S(0),R?, 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,
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-CRc=CRaRb, -CCRa, -SH, -SR -S(ORa, -S(O 2R,

wherein Ra-Rd are each independently an al kyl group,
W@e@am099¢0 gr oup, non-aromati c heterocyclic gr OREI/U82005/021642

N(RaRb), taken together, forma substituted or

unsubstituted non-aromatic heterocyclic group, wherein

the al kyl, aromatic and non aronatic het erocyclic

rou a
%et efocyc ] C@&}\@ﬂa T epr esentzed EE@)C&% r @'(@5(1‘1@ C(OI')1R “COR’, -
opt i 0{O)B;", aGDIN(RERLDEDRY, QGQQDN(RJt)ﬁeS(\@)ﬂh a%@zMR )2
" har SRDRS 1 IR AR Brapts O, ey e NGz
+;\|;|CQI<IE4I\-IHC( O)"%(«@*_%Rg’l -C L &) ’a morMé?&lQ) Ill\lftgoaryl group, a non-
C( O @RGto)RierocyClR Broup-or @(p@;m gro@(c(p)tllu(lﬂly g}bstltuted with alkyl,

- S( 0 Il;ioalkﬁ(lﬂlﬁc%fk( a}‘fhl d’%g‘%% Epzsiirkﬁlélﬁ_l_%l%}’/lalg}ne or

- O =N AN Rdné; o+ 1s -H a Cl- C4 al kyl group, a
monocycli'c heteroaryl group, a nonaromatic

het er ocycl RN (Broign mn-@romtmbete@‘cmlpp Zpup, cmsavlde;d that non-aromatic

;’;lbzt htetgﬁ)%gfclv@ou%srﬁ e’seréfch@}?g tlgﬁ? ‘éﬁlakccﬁn %re]: ea seXOndary ring
- N( R"‘)aﬁumesaraoﬁ@éhaﬂz(aﬂﬂhte@ daan@[a@ewcl ic group, provi ded
that non-aromatic heterocyclic groups represented by

R+ and -N(R +)2 that conprise a secondary ring am ne

gp € ORL gﬂddz&]er eln’?h@ i ﬁltlgﬁyﬂ}%ﬁlg%oéﬁs reﬁggeﬂ'f@& gfg)]/ and R, are

dam nthep esente
R and opRormaille sapdtitmadiith GiHod talltylit@dCii aﬂltoxgz;LC CAL ahdtydlkyl, C1-C4

Cl- 4 al koxy, Cl1- hal oal kyl_, - hal oal kQxy
phenyhal oslgﬁ%pg%ﬁd b, Py'éfﬁxh Cﬁ%ﬁ%{%:af! 8 “Br.gh, -NQ; or -CN.
-NO2 or -CN. 51. The nethod of Caim44, wherein:Y is

a -CR5R6-; R1 and R2 are both a substituted or
Gihs ubhe metled & Glpinad4,ovigran, isR GRsRk; Raaud Re ajedoilia substituted

et hod B BRIl sET it fds R AdA &Y BbEh OB pgubstiuted
cycl o@likiatic PraP

52.  The method of Claim 51, wherein R; and R; are both a C3-C8 cycloalkyl group
optionally substituted with at least one alkyl group.

53, The method of Claim 52, wherein R3 and R4 are both a substituted or unsubstituted
alkyl group and Rg is -H or methyl.

54.  The 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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optionally substituted with at |east one al kyl group.
53. The nethod of Caim52, wherein R3 and R4 are both
W@ 2@t ut ed or unsubstituted al kyl group anpCTRES1085/021642
-H or nmethyl. 54. The nmethod of Caim53, wherein Ri
and R2 are both cycl opropyl or 1-nethylcycl opropyl.
55. A nethod of treating a subject with a cancer, said
met hod conpri sing adm n'Ngteri ng.L.@ the subject an
ef fective anmount of a conpound represented by the
fol | owi ng strucRgraI f ordyul a: NaipNa+ whergi n: Rl and
R2 are both pher]yl R3 and R4 arg both thyl; R5 and
R6 are both -H, and are both phenyl,; R3 apd R4

are bot h ,'\&qn > > !

bot h 4-cyanffphenyl ; N\R3 and are bdth nethy[; R5 iss
met hyl; R6 ||s -H Rl and bot h 4- net hakyphenyl ;
R3 and R4 age both net hyI d R6 are both -H, Ri

and R2 are both phenyl; R3 and R4 are both met hyl; R5

IS nmettgteintR6 1S -H, Ri and R2 are both phenyl; R3 and

R4 are both ethyl R5 is net is -H_R and
o oo s gy alep: Regng A aredrosh melotR ke are Resh E

"5, aRiarg Ry Sisibont bndiy, M alR AHAPLRYL Rs and Roapgebosh
R6 ar &; Iandl R, atdboBi 4-apshoRheryd; Repdrid R, doe Hd)theﬁétbydyag emitthyl; Re

R3 and R4 are both nmethyl; RS is nethyl; R6 is -H Ri
and R¥ &re both 3- cyanophenyl R3 and R4 are both

et hyk; «RPRAL b6 @-E&t%ﬁhéﬂiﬁ; R; and Ry are both methyl; Rs and Rg are both
H;
R; and R; are both phenyl; R; and R4 are both methyl; Rsis methyl; Rg is -H;
R; and R; are both phenyl; R; and R, are both ethyl; Rs is methyl; Rgis -H;

R; and R; are both 4-cyanophenyl; R3 and R4 are both methyl; Rs and Rg are

both -H;

R; and R; are both 2,5-dimethoxyphenyl; R; and Ry 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 3-fluorophenyl; R3 and R4 are both

nmethyl; R5 and R6 are both - H R and R are both
wd2@kloarvaephenyl ; R3 and R4 are both net hyl; R5PCHUS2005/021642

methyl; R6is - H R and R2 are both

2- dinethoxyphenyl R3 and R4 are both nmethyl; R5 and R

are both -H R and R2 are both 3-net hoxyphenyl R3

. %, BRI O PAGE A i B e

rrethyR“sR@I and R6 are both -H Rl and R2 are both

2, 3-di net hoxyphenyl and R4 are both net X IS

met hyR1 aRbR; aye bpgh ;Rj_ daﬂrwr@eavleRb@%sz are both mefhyl R5 and Rg are

2, 5-dj ftg rophenyl; R3 and R4 are both nethyl; R5 and

R6 ar oth -H Rl and R2 are both 2,5- drfluorophenyl

R3 ang, R4d R§ &ebothn, swliffydropHenyl; R; aad Ry hre Hath insthyl);RsR methyl; Rs
and R2 are bot h 2, 5-di chl orophenyl; R3 and R4 are both

net hyis;-HR5 and R6 are both -H, Rl and R2 are both

2, 5- an'gﬁc{'El BQ%B@IZ 3- Iagch%g%}%%yﬁrlﬁ QR aFBS N tnetﬂ% RNthd R§ are

R6 are re’both
2 5- dbdsthtHoxyphenyI R3 and R4 are both nethyl; R5 and

ar Zr nggrtl@@ ?’Fﬁ |b§]h|:§g] %%Rgtﬁaféﬁ@)go}ghgp ya@i bg%%&m—%gyﬁéé and Rg are

both g . met hoxyphenyl ; R3 and R4 are bot h net hyl ;
R5|s rrety R6 is -H, R and R2 are both
cycl o epd R arbotindy5 imethexypdehyloRs yd Rs @8 bafumpgykRe and R are

both -H;

R, and R, are both phenyl; R3 and Ry are both methyl; Rs and Re are both -H;

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

R, and R, are both cyclopropyl; Rs and R4 are both methyl; Rs and Re are

both -H;

R; and R, are both cycloprdpyl; 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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both -H, Rl 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

net hyl ; F%lélli nmethyl and R6 is -H, RL and R2 are both

1- et AT BT propyl; R3 and R4 are both nethyl; R5 is

et hyl rRangdRG atehotirk-nRthyegtlfopyleRbaidR, are both methyl; Rs and Rq are
1- et hyl cycl opropyl; R3 and R4 are both nethyl; R5 is
n-prop9thdkd R6 is -H, Rl and R2 are both

L AR P, B BB 5, 0 o

1- met hypthcy| opropyl R3 and R4 are both ethyl; R5 and

R6 ar e bot h - bqt
1- met Ay128¢ &zaﬁrbﬁ%ﬂ php@ﬂ?sgc?&%@ ,E kR egre pathappipyl; Regnd Reare

and R@gfhe}poth -H, R and R2 are both
2-met hylcyél opropyl; R3 and R are both nethyl; R5 and
R6 ar & »atR,atkd bdﬂicya;ﬂobm Bs endBt are both methyl; R5 and R¢ are both -H;

2. Pheny L el 0TS bic B ARG R A €. DB BN, ofPRERE

1- phenylicygl opropyl; R3 and R4 are both net hyI R5 and

R6 are both -H Rl and R2 are both cyclobutyl; R3 and
N a1 Riioot Ko roph ¢y chhcagts Reond o Aot siefhsii cing Hghre both L

ZLS ggi éﬁla%pbeonitl Xydlohexyf“fg a§é K54‘ Iee bo% hél‘%ﬁ I'ﬁ/l a!nd'ﬁ are both -H;
R; and R, are both methyl; R3 and R4 are both methyl; Rs and Rg are both -H;

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

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

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

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

R; and R; are both n-propyl; R; and Ry are both methyl; Rs and Re are both -H.

56. The method of Claim 55, wherein the cancer is a multi-drug resistant cancer.

57.  The method of Claim 55, wherein the compound is co-administered with an anti-

cancer agent that stabilizes microtubules.

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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both -H, R and R2 are both cycl ohexyl; R3 and R4 are
both nmethyl; R5 and R6 are both -H R and R2 are both
wey@bobmyl ; R3 and R4 are both phenyl; R5 andP@BUS2065/021642
both -H, Ri and R2 are both nmethyl; R3 and R4 are both
methyl; R5 and R6 are both -H, R and R2 are both
methyl; R3 and R4 are both -butyl; R5 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
-butyl; R3_and R4 are botNa"met Naf; R5 and R6 ate both

-H, R 2 are ethyl, &3 andoR4 ar yl; RS
and R6 th -H or Ri [ and a oth n propl; R3
and R4 an r eNagt 6. The

[ : & ei n Yhe ccher iB a miulti-drug

met hod
resi stant cancerl 57. The nethod of O aifm 55, wherein
the conpound is So-adninistered with an anti cancer
agent that stabilizes mcrotubules. 58. The nethod of
Cl ai m 55, wherein the conmpound is co-admnistered with
t axol or an anal og of taxol. 59. A nethod of treating

b i hod
ggfnu njl %Jl ?fgc G angguxgljlezgilp eir,'rgat&c%r léglove{lé noggl%swtafnt cancer.

compound represent ed by the foll ow ng structural
formul a: 60. The nethod of C aim59, wherein_ the cancer

i6d. a rlemietbedef Cledn §9.anberemibesomppund iprsadratiziered pvith an anti-
G aimb9, wher co-adm nistered with

an antclandegﬁ%eellf[%ggenpﬁtzgsgxg&g#gg? ?zes m crot ubul es. 62.

The nmethod of Caim59, wherein the conpound is
co-adnministered with taxol or an anal og of

axol . 63.
A2net Adg regthed @%@La}q@ 58, \g]@ﬁgfl@ébe COTRPPURA S ¢Rs é(ﬁmméséerag with taxol or

nmet ho adm nistering to the subject an
effec%fl\%g%%g %}ggf a conpound represented by a
structural formula sel ected from Na Na464 The net hod

of Cdaim&63, whereint can is a
98si stipet }@grgéqeat?ngasu ‘jaect wit acancer sal me ho% coglprlsmg

administering to the subject an effective amount of a compound represented by a

structural formula selected from:

Na+ Na+
T
N\ = N /N
N N
S S ; and
Na* Na*
T T
N M AN
N N
S S



65. The nethod of C aim 63, wherein the conmpound is

co-adm nistered wwth an ant i cancer agent that
w@t@biob49zes m cr ot ubul es. 66. The met hod of C BCTUSRN5/021642

wherein the conmpound is co-adm nistered with taxol or

an anal og of taxol. 67. A nethod of preparing a

bifs(t hing.- hydrazi de am de) disalt, conprising the steps

: inin eutra | LO- razi.de '

6%r gari ngegb%e )?C%HH%E, %%é’rgl%t(t%@?%rcﬁ]y% a%ﬁlﬂ—drﬁg}&@cam 8hhcer.

bi s(t hi o- hydrazi de am de) sol ution; and conbining the

sol uti on and an organi c_anti sol vent, thereby. . . .

8¢ ecifiemarthedobClaim 2Bt Wherewihe ppEpeuRdds ﬁ%&éﬂlﬂ@ed with an anti-

am d j | Q- i de am de) sol ution.

68. e(f'errrrgg%rggl%(g?{aéflgzpérn&é@?%&\ﬁg?ei n at Izaast about two

nmol ar equi val ents of the base are enployed for each

ol val . . . .

B, e e el B AP Ch et Uk ot o

sol vept i %g\@g&rol'm scible. 70. The nmethod of O aim 69,

wherein t organic solvent is selected froma Cl-C4

aliphatic alcohol, a C1-C4 aliphatic ketone, a C-C4

aliphatic ether, a C-C4 cycloaliphatic ether, dioxane

@i met Ay etidar ST sieing Aibigtthiythy dratitie winitiz) dNalpdomyrising the steps of:

pyrrolidone, a glycol, an alkyl glycol ether, dioxane,

and acet orfonphiniag apeutratibis(thin-hudrastie emidel anpredpe pelyent and a

t he [ I - ! f el anol ,

et haﬁ%@%ﬁ%ﬁ%&gﬁgﬁ? 'hg‘-i%r%gggﬁlg ,) S{i@%t’angl , tert-butyl

ﬁl ;:ohol , 72&@@{%ﬁiﬁg tlzaﬁitoglafmyldigdfaproaga,nicaa‘mﬁsme'.elhtythemblyplrecipitating a
et one. .

ce o it e Bl A kR ol g mice sotion

and acetone. 73. The nethod of Cl aim 68, wherein the

base is an am ne; an ammoni um hydr oxi de; an al kal i

68et al Theymdetbud d&Claam &) Watieimastledst SpuOsvaieb icdeivalgnts of the base

P T4 heds G e TRl UL e i

hydr oxi de, sodi um Cl1-C6 al koxi de, potassi um Cl-C6

al koxi de, sodi um am de, or
69.  The method of Claim 68, wherein the organic solvent is water-miscible.

70.  The method of Claim 69, wherein the organic solvent is selected from a C1-C4
aliphatic alcohol, a C1-C4 aliphatic ketone, a C2-C4 aliphatic ether, a C2-C4
cycloaliphatic ether, dioxane dimethyl formamide, dimethyl sulfoxide, 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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pot assi um am de. 75. The nethod of C aim 74, wherein
the base is sodi um hydroxi de, sodi um net hoxi de, or
WG o@i/0m9ed hoxi de. 76. The nethod of C ai m 68, MMIPUSI005/021642
the base is an alkali netal hydride, an al kyl al kal
netal, or an aryl alkali netal. 77. The nethod of
Claim 76, wherein the base is |lithium hydride, sodium

dr| t ri.de II|th| ut [ .
t yl ﬁl& IEE& a ﬁ? b EH%]n lth]he % Lo}é%e 8 ):;1 u?ﬁn a}é'ﬁoqgﬁﬁ’i@ydromde,

phenyipgkassietiyd8xidE v ﬂEéthétaDCl@@almﬁSe, onagrakali metal

the organic antisolvent is selected froma C5-C10

al kan@nides- C10 cycl oal kane, a C3-Cl0 al kyl ester, a

C3-C10 al kyl ether, benzene, toluene, and xylene. 79.

The nmet hod of d ai m78, wherei n the organic antisol vent

T4 sellciethol b6 Mladinel3) wherihére bash ipsodivin Ietdheride, petaksihm

ot byt DEerap e TREY SRR PolsBH o -CHRaale, odium amide, o
cycl tane, and petrol eumether. 80. The
RN Ak

“meth m 79, wherein the organic antisolvent is
a C5-C10 al kane or CB ClO cycl oal kane. 81. The net hod

B def i e 6 Sk, FoeRRGbaBese ot TP sodium
sol vegtino$ie, di@dfit &ﬁgx@é C aim 81, wherein the

neut r al bls(thlo hydrazi de am de) is first conbi ned
W|th the organic solvent to formng a mxture, and the

th { f t
e i A o A WAL Er Rel Ty B oo a1
A ai my18di myfh@r@aﬁ apgtayegmmebiout 0.25 and about 2. 5

nol es of the neutral bi s(t hi o- hydrazi de am de) are
conbi ned per each liter of organic sol vent. 84 The

th o Ho orfnC(i)’ %mt'{]g]é%rh%} %%tb%e 1 lﬁﬁﬂﬂfﬁhhﬁ Sggglm hydride,

(0] Ut ne U
am d e})ot@dsﬁm@ ﬁydﬁd’b?’dutpﬁfthiﬁﬁi; buﬂylsbdfunQ fou@ﬂ;gﬂamsmna qheryitithium,

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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85. The nmethod of C aim 83, wherein between about 2
and about 5 nol ar equivalents of the base are
weepboywdo 86. The net hod of C ai m 85, wherei "POPUSINEN021642
about 2.0 and about 2.5 nol ar equival ents of the base
are enployed. 87. The nmethod of C aim85, wherein
about 1 nole of the neutral bis(thio-hydrazi de am de)

s C iIH%H%(? Sgﬁ%ég&ﬁ%inq{w hgﬁaﬂ)ﬂ Hio%ﬁﬂéi‘[?@ﬁmid%?is first

he nmetho erein the organic solvent 1s
et hanenbid. willhthermeganidsodfenCiafonmB, a mhurej md the basese added to

is about 2 nolar tq about nmol.gr aqueous.sodi um
hydr dhe maxtutgo fampt 15}{%}30-31;/&@? Pﬁﬁ’%@s S&HEP%i n the
organic antisolvent is diethyl ether or ethyl acetate.

91. The nethod of C aim87, wherein the organic
830! v eTite methad ef Ghém 89 2whdtam bebw eruchbofit @R epd ghgut 2.5 moles of the

wherei n. the hase i.s about nmol ar, .t o, abo .

et harshire Sl e Ao b RLF S, BB Mzenig sotvent
wherein the organic antisolvent is heptane.94. The

met hod of C aim 67, wherein the neutral

. s ( tTieomeihod af Ciem$di whyreinsbarwpareabent @dS pyd gt 1.5 moles of the
fol | owi ng, .St |. For mul\a: ein. Y LSt at
B

hydr ocar byl group; R1-R4 are independently -H an
optionally substituted aliphatic grou an optionally .

b Thameitod oh 1M ipw e TR HFRT 709U 4R35 SPaRT cquivalents
with t r {trogen atons to which they are
bondeo@ut{lﬁ%ﬁ%fe%?&@&gx ‘R4 taken together with the

carbon and nitrogen atons to which they are bonded,

forma non-aronmati.c heterocyclic ri n%tSBtaingg c|>1|1ty2§us d

o anlhaaihed of Fiaig,Soaldereit Retwegy abs molar

equivalents of the base are employed.

87. The method of Claim 85, wherein about 1 mole of the neutral

bis(thio-hydrazide amide) is combined per each liter of the organic solvent.
88.  The method of Claim 87, wherein the organic solvent is ethanol.

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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95. The nethod of C aim 94, wherein the neutral
bi s(thi o-hydrazide amde) is represented by the
wo odoboodomy Structural Formul a: wherein: R andP@US2085/021642
bot h phenyl; R3 and R4 are both nethyl; R5 and R6 are
both -H, Rl and R2 are both phenyl; R3 and R4 are both
ethyl; Rand R6 are both -H, R and R2 are both
4- cyanophenyl; R3 and R4 are both nethyl; R5 is
nmethyl; R6 is -H Rl and R2 are both 4-nmet hoxyphenyl ;
B3 arnmheRdeths®obOlabin 68} kidreinRbe aadraRbis@hp-hairdvidd-hmide) is
and R2 are both phenyl; R3 and R4 are both nethyl; R
i's néﬁmyii@ntfﬂé’}i@e fqllovipg ﬁHHCtPiIZ‘I Kyt h pheny! ; R3 and
R4 are both ethyl; RRS matfyl R is - Rl and R2 are

both 4- cyanophenyl d are both rret hyl; R5 and
R6 are both-I—R1R1 Rz
2, 5- di met hoxyphen nd RYare bd( yl; R5 and

R6 are both -H; and are both

2, 5-di net hoxypheny$ R3 and R4 are both rre?hyl R5 is
met hév erg&g is -H Rl and R2 are both 3- cyanophenyl; R3
and 4hare both nethyl; R5 and R6 are both -H Rl and
R2 are botViisa cﬁdvamhobdsr&iml an dRBonaity fbstanedsotighheltamed;
R5 and R6 are both -H, Rl and R2 are both
4-ch|16’ﬂ51§’ﬁ%h¥§/gmul?8 and R4 are both nethyl; R5 is

met hyl ; e oMt 2r s EoiRinh1 substltuted aliphatic group, an
2-di net hoxyp e%ylln&kfj and§azl?}4fI ar%&bot hymst hyl ; g) g P

R6 aratioailly substitRicdaanyl g‘f@ura DERb etchR3talren mﬂ}@hé’ﬂﬂalthe ¢@bon and
and Rrﬁtrg ée% at’ggrtng] tonv%lcﬁ they onded, an%/ or R, and R, taken together with the

carbon and nitrogen atoms to which they are bonded, form a non-aromatic
heterocyclic ring optionally fused to an aromatic ring; and

ZisQOorS.

95.  The method of Claim 94, wherein the neutral bis(thio-hydrazide amide) is
represented by the following Structural Formula:

Ts 0 0 T4
R, N N Ry
R R
S ° o S

wherein:

R; and R; are both phenyl; R; and Ry are both methyl; Rs and Re are both -H;

R; and R, are both phenyl; R; and Ry are both ethyl; Rs and R¢ are both -H;

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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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
wa@e@ocloaomo 2, 3- di met hoxyphenyl; R3 and R4 are bpCTUS2005/021642

methyl; RS is nethyl; R6 is -H Rl and R2 are both

2, 5-di fluorophenyl; R3 and R4 are both nethyl; R5 and

R6 are both -H, RL and R2 are both 2, 5-difl uorophenyl;

R3 an I : i t hyh. h St 3H;

and R0 g Ry SRR 4 hihen TR Snd ! it ot Rel 1, R iRy are ot
met hyHHd; R5 and R6 are both -H, RlL and R2 are both

2, 5-dinet hyl phenyl ; and R4 are both _nethyl: R5

R ar RIBBTR: ?ﬁ%%@é%ﬂﬁt %@Pﬁﬁav'%,asd&ﬁa%&wﬁ@ﬁgﬁgq and Ry
R3 angrfbarg both methyl; RS and R6 are both -H Rl

and R2 are both phenyl; R3 and R4 are both nethyl; R5

and RB1anéRbetabotl, SRiimsthdxRheayk Roanéh R4 are both methyl; Rs is methyl;
2, 5-d'PémleﬁtQ%9xyphenyl; R3 and R4 are both nethyl; R5 is

nmet hyl, ’is -H,RL and R2 are both cycl opropyl; R3

and Rft; ah@Rb et botl 8 kyhropRedN IR RehdER Lar Bbth mbthyRR s@Rd R4 are both
R2 arelboth cycl opr ogyl ;p R%nand R4 are both e%lhyls; R56
and Rare both -H Rl and R2 are both cycl opropyl; R3

d R b | [ | ; i S _abth
o ar TR TRy O ron BT TR oo gl 5o re ot
met hylH; Y' is bond; RL and R2 are both

1- met hyl cycl opropyl ; R3 and R4 are_both net h%/l . R5 and )
R6 ar &1 BE# R> 219, bogh 4-ghlerephenyle Ry g R4 are both methyl; Rs is methyl; Ry is

1-met iyl cycl opropyl; R3 and R4 are both nethyl; R5 is
met hyl ’and R6 is -H
R; and R, are both 2-dimethoxyphenyl; R; 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; R; and R4 are both methyl; Rs and R
are both -H;

Rj and R, are both 2,3-dimefhoxyphenyl; R3 and R4 are both methyl; Rs is methyl;
Rg1s -H; '

R; and R; are both 2,5-difluorophenyl; R3 and R4 are both methyl; Rs and R¢ are
both -H;

R; and R; are both 2,5-difluorophenyl; R3 and R4 are both methyl; Rs is methyl;
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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Rl and R2 are both 1-nethylcyclopropyl; R3 and R4 are

both nmethyl; R5 is ethyl and R6 is -H R and R2 are
whoiaok/0d9omet hyl cycl opropyl; R3 and R4 are both PEL/N§1005/021642

R5 is "-propyl and Ris -H R and R2 are both

1- met hyl cycl opropyl; R3 and R4 are both nethyl; R5 and

R6 are both nethyl; RL and R2 are both

1- ety ey BE.0BYl i 3 30k R a0 . DA S R, B RDShe borh 11

1- methyhayr) ﬁ@'b@ﬂNdycloBﬁopyS Rgeinb;)m alan@thlaﬁlyl SR £ariyR ¢ ar&both -H;
and R6 are both -H and R2 are

g@ met RyandR1 &g b@&gﬁycloaasopé{hdm@dé%@r%@th mpgthyy R ispethply Re is -H;
ar : .
2- phelﬁ %:yc:i Op;bg{[? %%3,% g]rp%)iglg’r e %Aareb%hmeth 1 Y 1S bond

R6 arRr; et R, arklbofli 1-aecthyRy chipeodyiitRy and R4 are both methyl; R5 and Rg are
1- phenyl clopropyl; R3 and R4 are both nethyl; R5 and
R6 ar® h H R and R2 are both cyclobutyl; R3 and

R4 arﬁ{ % cyC tiomﬂ I- r@%@é}&l&?@b&ﬂ &R LAUR, 4t b&ih rﬁ&ﬂ%?ﬁs is methyl

are bo openty are both net hyl
and RGwdaRgisbHth -H, RL and R2 are both cycl ohexyl; R3

0 e L S R s

and Rg @ & thh -H Rl and R are both nethyl; R3 and
R4 are boh methyl; R and R6 are both -H Rl and R2
are bRt dRt frgbothRB ety FyclapeomybtRe angRayare b@@ ragtyIRB:s is
are both -H .R2 are both nethyl; R3 and R4 are
bot h BREWY am%@fn 'R6 are both -H, Ri and R2 are both

- but YRl arf& R{‘ﬂre %ﬂﬂf-ﬁleﬂﬁﬂ&yc[@i‘ s RARmdaRohr&Rbothreetholt Rs and R are
- H; R2 are ethyl; R3 R4 are both nethyl; R5

and Fi@tbm?ﬂ@dih “H, orRl and R2 are both ~-propyl; R3
and Pﬁl andesz % I%OH:IE f %&hyl&%lo%?gpﬁgaﬂ:n% 1?402&9 botl ethyl; Rs and Rg are

both -H;

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

R; and R, are both 2-methylcyclopropyl; R3 and Ry are both methyl; Rs and Rg are
both -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

70



96. The nethod of C aim 95, wherein the neutra

bi s(thi o-hydrazide amde) is: 97. The nmethod of Caim
wOoembmr@i n t he bi s(thio-hydrazi de am de) i s:POBUSA05/021642

nmet hod of preparing a bis(thio-hydrazi de ani de)

disalt, conprising the steps of: conbining a neutra

bi s(t hi o- hydrazi de am de) and an organi ¢ sol vent

sel ected f50 hanol t

ot hy 1 R E By, R AR i R LI UG bot

equi val ents of abase sel ected fron1sod|un1hydrOX|de,

pot assi um hydr oxi de, sodi um net hoxi de, potassi um

nmet hoxi de, sodi um et hoxi de and pot assi um et hoxi de to

e t f

§6h ni)'ﬁ%rﬂ d%P@[aﬂ?SégfﬁnEﬂeﬁ&%gn?%e liagﬂl(%’itlc?%%%n angggﬁme) is:

or ganl a2t i sol vent sel ected from pentane, hexane

cycl @ Kexan hept arle, petr , et I11yl

and di et hyl|| et her ﬂo precipitate the disalt of tpe

The et hot~of C aiNm 98,
t he organi c sol [
Claim98, wheredn the base is ethanolic sodin

et hoxide. 101 . The nmethod of C aim 98, wherein the
organi c solvent is ethanol. 102. The nethod of Caim
98, wherein the base is aqueous sodi um hydroxide. 103.
The nethod of O aim98, wherein the antisolvent is
Kept afes mebad of RlaimetShvlcrsin e disthoshydipefe prido)s:
neutral bis(thio-hydrazide amde) is: 105. The nethod
of Claim98, wherein the neutral bis(thio-hydrazide

am de) is: ; or,106. met lod ofOprep ring

bi s(t hi o- hydraZige am de) d sal t nﬁn Si he steps
of : conmbining @an ~pi am de), an
organi ¢ sol vent and|a baF:e to for

bi s(t hi o- hydrazi de gnide) sol ution; andgeparatigg a
di salt of the bis(thio-hydrazide am de) fromthe
bi s(t hi o- hydrazi de am de) S8| ut |8n

AR

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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107. The nethod of C aim 106, wherein at |east about

two nol ar equi val ents of the base are enpl oyed for
weawh/opmdk@r equi val ent of neutral bis(thio-hydPerUS®05/021642

am de). 108. The nethod of C aim 107, wherein the

organi c solvent is selected froma C1-C4 aliphatic

al cohol, a Cl1-C4 aliphatic ketone, a C2-C4 aliphatic

et her,

a C2-C4 cycloal i phatic ether, dioxane dinethyl

formam de, dinethyl sul foxide, N-nethyl pyrrolidone, a

. y c Ofhe rasthéd &y Clagth pepivhakinahe othianicanbientindcetone.
acetonitrile. 109. The nethod of C aim 108, wherein
the organic solvent is selected from nethanol,

]]%bgl‘r’lglgikgpéthg& 8{)@&% 082 RERRK gﬂé’ aseks E’t‘ﬂﬁﬁcﬂﬁl sodfu%{ EﬂlB%IdM

acet one, ‘tetrahydrofuran, and nethyl ethyl

ket one. 110. The nethod of C aim 109, wherein the base

is an arrin oxi de kal,i t al
e R e s T

al kali nmetal am de. 111. The nethod of C a| m 110,
wherein the base is sodi um hydroxi de, potassium

Hpdr dRtiedesthsddf GrairG 8Os hedekohe Hase ip aqupoys sadian hggroxide.
al koxi de, sodi um am de, or potassium anm de. 112. The
met hod of Claim 107, wherein the base is an al kali

et al ThyvdEth 8@ of etiml 98y iwhalekpth afidoltent Brhepranar yl

alkali netal. 113. The nethod of Claim 112, wherein
the base is |ithium hydride, sodium hydride, potassium

@:dr Iftfe? l?lﬁt:ﬁt Okg;]enyl $V@%ﬁll tﬁg%& %ylthpdo?g\(‘l[srg|§1 g‘lr:nglg%dle) =

The rre iftod of Claim 107, V\,hereln the neut r al

o hytr azi de |am de) 0s substantial |y insol
thod of d ai

de
A€ or ganic sol ﬁng

base Fs added to theHm Xt ur e

met hod of C aim 114, wherei n between about O 25 and
about 2.5 noles of the

105.

106.

The method of Claim 98, wherein the neutral bis(thio-hydrazide amide) is:

I
A”/N\NMN/N\”/A
H H
S S ; or
I
é\”/N\N)I\)J\N/N\n/é
H H
S S i

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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neutral bis(thio-hydrazide am de) are conbi ned per

each liter of organic solvent. 117. The net hod of
W@@e/m9®i6, wherein between about 2 and about BCTDBZN05/021642

equi val ents of the base are enpl oyed. 118. The nethod

of Claim 116, wherein about 1 nole of the neutra

bi s(t hi o-hydrazi de am de) is conbined per each liter

of th I he

aher of n_t REPHERS AL of RSP T R s
repre&gml@q{ ByvzidBandi@)lsemking. Structural Fornul a:
wherein: Y is a covalent bond or an optionally

substituted strai ght chained hydrocarbyl group; Rl-R4

d
BRSBTS o e o o s

or Rlyr@s@plded Bseack RQRI quvu\khlfbﬂﬂa&trﬁiaﬂhdno-aydiramde amlde)
nitrogen atons to which they are bonded, and/or R2 and
R4 taken together wth the carbon and nitrogen atons

lhO% m’fhe'}n%tﬂgéf of"fjﬁangqrbq e\gh?rfeﬁﬁrtp% ggﬂﬁ's@fv%ﬂﬁ% Is€lected from a C1-C4

eterocyclic ri to an aromatic
ring; al@hdtlozalb@hd[) aOClSJ4 ahphat1c ketone, a C2-C4 aliphatic ether, a C2-C4

cycloaliphatic ether, dioxane dimethyl formamide, dimethyl sulfoxide, N-methyl

pyrrolidone, a glycol, an alkyl glycol ether, dioxane, and acetonitrile.

109. The method of Claim 108, wherein the organic solvent is selected from methanol,
ethanol, 1-propanol, 2-propanol, 1-butanol, tert-butyl alcohol, acetone,

tetrahydrofuran, and methyl ethyl ketone.

110. The method of Claim 109, wherein the base is an amine; an ammonium hydroxide;
an alkali metal hydroxide, an alkali metal C1-C6 alkoxide, or an alkali metal

amide.

111. The method of Claim 110, wherein the base is sodium hydroxide, potassium
hydroxide, sodium C1-C6 alkoxide, potassium C1-C6 alkoxide, sodium amide, or

potassium amide.

112. The method of Claim 107, wherein the base is an alkali metal hydnde an alkyl

alkali metal, or an aryl alkali metal.
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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115.

116.

117.

118.

119.

The method of Claim 114, wherein the neutral bis(thio-hydrazide amide) is first
combined with the organic solvent to forming a mixture, and the base is added to

the mixture to form the bis(thio-hydrazide amide) solution.

The method of Claim 114, wherein between about 0.25 and about 2.5 moles of the

neutral bis(thio-hydrazide amide) are combined per each liter of organic solvent.

The method of Claim 116, wherein between about 2 and about 5 molar equivalents

of the base are employed.

The method of Claim 116, wherein about 1 mole of the neutral bis(thio-hydrazide

amide) is combined per each liter of the organic solvent.

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.
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