
SYNTHESIS OF BIS(THIO-HYDRAZIDE AMIDE) SALTS RELATED
APPLICATION This application claims the benefit of
U.S. Provisional Application No. 60/681,263, filed on
May 16,2005. The entire teachings of the above
application are incorporated herein by reference.
BACKGROUND OF THE INVENTION Certain bis(thio-hydrazide
amide) compounds are useful as pharmaceuticals, in
particular, as anticancer agents. See, for example
Chen, et al, U.S. Patent No. 6,825,235, U.S. Published
Patent Application No. 20040229952; U.S. Patent Nos.
6,762,204 and 6,800,660 to Koya, et al , and U.S.
Published Patent Application Nos. 20050009920,
20040235909, 20040225016, and 20030195258. The entire
teachings of these documents are incorporated by
reference. Salts of these bis(thio-hydrazide amide)
compounds are believed to be particularly useful at
least in part for reasons of solubility. See, for
example Koya, et al, U.S. Provisional Patent
Application Serial No. 60/582,596, filed June 23,
2004, and U.S. Provisional Patent Application Serial
No. not yet assigned, Atty. Docket No. 3211.1014-001,
filed concurrently herewith. The entire teachings of
these applications are incorporated by reference.
However, the existing process includes a
lyophilization step, which can be energy intensive and
poorly suited to scale up to production runs.
Therefore, there is a need for an improved process for
preparing salts of bis(thio-hydrazide amide)
compounds. SUMMARY OF THE INVENTION It has now been
found that bis(tliio-hydrazide amide) disalts can be
prepared 



in a process suitable for scale-up to pharmaceutical
production runs. A method of preparing a
bis(tbio-hydrazide amide) disalt includes the steps of
combining a neutral bis(thio-hydrazide amide), an
organic solvent and a base toform a bis(thio-hydrazide
amide) solution; and combining the solution and methyl
tert-butyl ether, thereby precipitating a disalt of
the bis(thio-hydrazide amide). In some embodiments, a
method of preparing a bis(thio-hydrazide amide) disalt
includes the steps of combining a neutral
bis(thio-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 solution; and combining
the solution and methyl tert-butyl ether to
precipitate the disalt of the bis(thio-hydrazide
amide). The disclosed methods do not require
lyophylization and the solvents used in the process
can be more readily removed to low levels consistent
with pharmaceutically acceptable preparation. DETAILED
DESCRIPTION OF THE INVENTION A description of
preferred embodiments of the invention follows. The
invention is a method of preparing a
bis(thio-hydrazide amide) disalt, which 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 methyl tert-b\x\y\ ether, thereby
precipitating a disalt of the bis(tbio-hydrazide
amide). Thus, as used herein, a neutral
bis(thio-hydrazide amide) has at least two hydrogens
which can react with the bases described herein to
form a disalt. 



Typically, at least about two molar equivalents of the
base are employed for each molar equivalent of neutral
bis(thio-hydrazide amide); more typically, from about
2 to about 5 equivalents, or preferably from about 2.0
to about 2.5 equivalents. Suitable bases can be strong
enough to react with a bis(thio-ltydrazide amide) to
produced a disalt. In various embodiments, the base
can be an amine (e.g., triethylamine, diphenylamine,
butylamine, or the like); an ammonium hydroxide (e.g.,
tetramethyammonium hydroxide, tetrabutylammonium
hydroxide, or the like); an alkali metal hydroxide
(lithium hydroxide, sodium hydroxide, potassium
hydroxide, or the like) an alkali metal C1-C6
alkoxide, or an alkali metal amide (e.g., sodium
amide, lithium diisopropyl amide, or the like). In
some embodiments,the base is sodium hydroxide,
potassium hydroxide, sodium C1-C6 atkoxide, potassium
C1-C6 alkoxide, sodium amide, or potassium amide, or
preferably, sodium hydroxide, sodium methoxide, or
sodium ethoxide. In various embodiments, the base can
be an alkali metal hydride (e.g., sodium hydride,
potassium hydride, or the like), a divalent metal base
(e.g., magnesium oxide)a C1-C6 alkyl alkali metal
(e.g., butyllithium), or an aryl alkali metal (e.g.,
phenyllithium). More typically, the base is lithium
hydride, sodium hydride, potassium hydride,
butyllithium, butylsodium, butylpotassium,
phenyllithium, phenylsodium, or phenylpotassium. 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 ether (e.g.,
tetrahydrofuran, dioxane,), dimethyl formamide,
dimethyl sulfoxide, N-methyl pyrrolidone, a glycol
(e.g., ethylene glycol, propylene glycol,
tetramethylene glycol, or the like), an alkyl glycol
ether (e.g., ethylene glycol dimethyl ether, or the
like), and acetonitrile. More typically, the organic
solvent can be selected from methanol, ethanol,
propanol (e.g., 1-propanol, 2-propanol), butanol
(e.g., 1-butanol, tert-butyl alcohol, or the like),
acetone, tetrahydrofuran, and methyl ethyl ketone.
Preferably, the organic solvent can be selected from
methanol, ethanol, acetone, and methyl ethyl ketone.
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) arecombined 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 more species
such as the neutral bis(thio-hydrazide amide), the
bis(thio-hydrazide amide) monosalt, the
bis(thio-hydrazide amide) disalt, or the like. 



In preferred embodiments, the organic solvent is
ethanol. Preferably, the base is about 2 molar to
about 5 molar aqueous sodium hydroxide, or more
preferably from about 2 to about 2.5 molar. In
preferred embodiments, the organic solvent is acetone.
Preferably, the base is about 2 molar to about 5 molar
ethanolic sodium ethoxide, or more preferably from
about 2 to about 2.5 molar. The neutral
bis(thio-hydrazide amides) employed in the disclosed
method can be represented by Structural Formula I : Y
is a covalent bond or an optionally substituted
straight chained hydrocarbyl group. R1-R4 are
independently -H, an optionally substituted aliphatic
group, an optionally substituted aryl group, or R1 and
R3 taken together with the carbon and nitrogen atoms
to which they are bonded, and/or R2 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. Z is O or S. The
neutral bis(thiohydrazide) amides can be prepared
according to methods described in U.S. Patent No.
6,825,235 to Chen, et al, and U.S. Patent Nos.
6,762,204 and 6,800,660 to Koya, et ah, and also
according to methods described in the co-pending and
co-owned U.S. Published Patent Application
No.US20030195258, Published: October 16, 2003 and U.S.
Patent Application Serial No. 10/758,589, January 15,
2004. The entire teachings of each document referred
to in this application is expressly incorporated
herein by reference. Examples of Structural Formulas
representing the salts and tautomers thereof produced
by the disclosed method are given in Koya, et ah, U.S.
Provisional Patent Application 



Serial No. 60/582,596, filed June 23, 2004, the entire
teachings of which are incorporated herein by
reference. In one embodiment, Y in Structural Formula
I is a covalent bond, -C(R5R6)-, -(CH2CH2)-,
trans-(CH=CH)-, cis-(CH=CH)- or -(C C)- group,
preferably -C(R5R )-. R1-R4 are as described above for
Structural Formula I . R5 and R6 are each
independently -H, an aliphatic or substituted
aliphatic group, or R is -H and R6 is an optionally
substituted aryl group, or, R5 and R taken together,
are an optionally substituted C2-C6 alkylene group.
The pharmaceutically acceptable cation is as described
in detail below. In particular embodiments, the
bis(thio-hydrazide amides) are represented by
Structural Formula II: Ri-R 6 and the pharmaceutically
acceptable cation are as described above for
Structural Formula I . In Structural Formulas I-II, R1
and R2 are the same or different and/or R3 and R4 are
the same or different; preferably, R1 and R are the
same and R and R are the same. In Structural Formulas
I and II, Z is preferably O. Typically in Structural
Formulas I and II, Z is O; Ri and R are the same; and
R3 and R4 are the same. More preferably, Z is O; R1
and R2 are the same; R and R4 are the same. In other
embodiments, the bis(thio-hydrazide amides) are
represented by Structural Formula II: Ri and R2 are
each an optionally substituted aryl group, preferably
an optionally substituted phenyl group; R3 and R4 are
each an optionally substituted aliphatic group,
preferably an allcyl group, more preferably, methyl
orethyl; and R5 and R6 are as described above, but R5
is preferably - H and R6 is preferably -H, an
aliphatic or substituted aliphatic group.
Alternatively, R1 and R2 are each an optionally
substituted aryl group; R3 and 



R4 are each an optionally substituted aliphatic group;
R is -H; and R is -H, an aliphatic or substituted
aliphatic group. Preferably, R1 and R2 are each an
optionally substituted aryl group; R3 and R4 are each
an alkyl group; and R is -H and R6 is -H or methyl.
Even more preferably, Ri and R2 are each an optionally
substituted phenyl group; R3 and R4 are each methyl or
ethyl; and R is -H and R6 is -H or methyl. Suitable
substituents for an aryl group represented by Ri and
R2 and an aliphatic group represented by R3, R4 and R
are as described below for aryl and aliphatic groups.
In another embodiment, the bis(thio-hydrazide amides)
are represented by Structural Formula II: Ri and R2
are each an optionally substituted aliphatic group,
preferably a C3-C8 cycloalkyl group optionally
substituted with at least one alkyl group, more
preferably cyclopropyl or 1-methylcyclorropyl; R3 and
R4 are as described above for Structural Formula I ,
preferably both an optionally substituted alkyl group;
and R5 and R6 are as described above, but R is
preferably -H and R is preferably -H, an aliphatic or
substituted aliphatic group, more preferably - H or
methyl. Alternatively, the bis(thio-hydrazide amides)
are represented by Structural Formula II: R1 and R2
are each an optionally substituted aliphatic group; R3
and R4 are as described above for Structural Formula I
, preferably both an optionally substituted alkyl
group; and R5 is - H and R6 is - H or an optionally
substituted aliphatic group. Preferably, Ri and R2 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 I , preferably
an alkyl group; and R5 is - H and R6 is - H or an
aliphatic or substituted aliphatic group. More
preferably, Ri and R2 are both a 



C3-C8 cycloalkyl group optionally substituted with at
least one alkyl group; R3 and R4 are both an alkyl
group; and R is - H and R6 is -H or methyl. Even more
preferably, R] and R2 are both cyclopropyl or
1-methylcyclopropyl; R and R4 are both an alkyl group,
preferably methyl or ethyl; and R is - H and R is -H
or methyl.In specific embodiments, the
bis(thio-hydxazide amides) axe represented by
Structural Formula III: wherein: R1 and R are both
phenyl, R3 and R4 are both methyl, and R5 and R are
both -H; R1 and R2 are both phenyl, R and R4 are both
ethyl, and R5 and R are both -H; Ri and R2 are both
4-cyanophenyl, R3 and R4 are both methyl, R5 is
methyl, and R is -H; R1 and R are both
4-methoxyphenyl, R3 and R4 are both methyl, and R and
R6 are both -H; R1 and R2 are both phenyl, R3 and R4
are both methyl, R5 is methyl, and R6 is -H; R1 and R2
are both phenyl, R3 and R4 are both ethyl, R5 is
methyl, and R6 is -H; R1 and R2 are both
4-cyanorhenyl, R3 and R are both methyl, and R5 and R6
are both -H; R1 and R2 are both 2,5-dimethoxyphenyl,
R3 and R are both methyl, and R5 and R are both -H; R1
and R2 are both 2,5-dimethoxyphenyl, R3 and R4 are
both methyl, R is methyl, and R6 is -H; R1 and R2 are
both 3-cyanophenyl, R3 and R4 are both methyl, and R5
and R6 are both -H; R1 and R2 are both 3-fluorophenyl,
R3 and R4 are both methyl, and R and R6 are both -H;
R1 and R2 are both 4-chlorophenyl, R3 and R4 are both
methyl, R5 is methyl, and R6 is -H; R1 and R2 are both
2-dimethoxyphenyl, R3 and R4 are both methyl, and R5
and R6 are both -H; R1 and R2 are both
3-methoxyphenyl, R3 and R4 are both methyl, and R and
R6 are both -H; R1 and R2 are both
2,3-dimethoxyphenyl, R3 and R4 are both methyl, and R5
and R6 are both -H; R1 and R2 are both
2,3-dimethoxyphenyl, R3 and R4 are both methyl, R5 is
methyl, and R6 is -H; R1 and R are both 



2,5-difluororhenyl, R and R4 are both methyl, and R5
and R6 are both -H; R1 and R2 are both
2,5-difluorophenyl, R3 and R4 are both methyl, R5 is
methyl, and R is -H; R1 and R2 are both
2,5-dichlorophenyl, R3 and R4 are both methyl, and R
and R are both -H; R1 and R2 are both
2,5-dimethylphenyl, R3 and R4 are both methyl, and R
and R6 are both -H; R1 and R2 are both
2,5-dimethoxyphenyl, R3 and R4 are both methyl, and R5
and R6 are both -H; R1 and R2 are both phenyl, R3 and
R4 are both methyl, and R5 and R6 are both -H; R1 and
R2 are both 2,5-dimethoxyphenyl, R3 and R4 are both
methyl, R5 is methyl, and R6 is -H; Ri and R2 are both
cyclopropyl, R3and R4 are both methyl, and R5 and R6
are both -H; R1 and R2 are both cyclopropyl, R3 and R4
are both ethyl, and R5 and R6 are both -H; R1 and R2
are both cyclopropyl, R3 and R4 are both methyl, R5 is
methyl, and R6 is -H; Ri and R2 are both
1-methylcyclorropyl, R3 and R4 are both methyl, and R5
and R6 are both -H; Ri and R2 are both
1-methylcyclopropyl, R3 and R4 are both methyl, R5 is
methyl and R is -H; Ri and R2 are both
1-methylcyclopro ryl, R3 and R4 are both methyl, R5 is
ethyl, and R6 is -H; Ri and R2 are both 1-methylcyclo
rroryl, R3 and R4 are both methyl, R is it-propyl, and
R6 is -H; Ri and R2 are both 1-methylcyclopropyl, R3
and R4 are both methyl, and R5 and R6 are both methyl;
Ri and R2 are both 1-methylcyclopropyl, R3 and R4 are
both ethyl, and R5 and R are both -H; Ri and R2 are
both 1-methylcyclopropyl, R3 is methyl, R4 is ethyl,
and R and R6 are both -H; Ri and R2 are both
2-methylcyclopropyl, R3 and R4 are both methyl, and R5
and R6 are both -H; Ri and R2 are both
2-phenylcyclopropyl, R3 and R4 are both methyl, and Rs
and R are both -H; Ri and R are both
1-phenylcyclopropyl, R3 and R are both methyl, and R5
and R are both -H; Ri and R2 are both cyclobutyl, R
and R4 are both methyl, and R5 and R6 are both -H; Ri
and R are both cyclopentyl, R3 and R are both methyl,
and R5 and R6 are both -H; Ri and R2 are both
cyclohexyl, R3 and 



R4 are both methyl, and R5 and R6 are both -H; Ri and
R are both cyclohexyl, R3 and R4 are both phenyl, and
R5 and R6 are both -H; Ri and R2 are both methyl, R3
and R4 are both methyl, and R5 and R6 are both -H; Ri
and R are both methyl, R3 and R4 are both -butyl, and
R5 and R are both -H; Ri and R are both methyl, R3 and
R4 are both phenyl, and R5 and R6 are both -H; Ri and
R are both ?-butyl, R3 and R4 are both methyl, and R
and R6 are both -H; Ri and R2 are ethyl, R and R4 are
both methyl, and R and R6 are both -H; or Ri and R2
are both 77-propyl, R3 and R4 are both methyl, and R5
and R6 are both -H. h specific embodiments, the
bis(thio-hydrazide amides) are represented by
Structural Formula IV: wherein: R1 and R2 are both
phenyl, and R and R4 are both o-CH3-phenyl; Ri and R2
are both o-CH3C(O)O-phenyl, and R3 and R4 are phenyl;
Ri and R2 are bothphenyl, and R3 and R4 are both
methyl; Ri and R are both phenyl, and R3 and R4 are
both ethyl; R1 and R are both phenyl, and R3 and R are
both w-propyl; R1 and R2 are bothp-cyanophenyl, and R
and R4 are both methyl; R1 and R2 are both p-mtxo
phenyl, and R3 and R are both methyl; R1 and R are
both 2,5-dimethoxyphenyl, and R3 and R4 are both
methyl; Ri and R2 are both phenyl, and R3 and R4 are
both 7 -butyl; R1 and R2 are both_p-chlorophenyl, and
R3 and R4 are both methyl; R1 and R2 are both
3-nitrophenyl, and R3 and R4 are both methyl; R1 and
R2 are both 3-cyanophenyl, and R3 and R4 are both
methyl; R1 and R2 are both 3-fluorophenyl, and R3 and
R4 are both methyl; R1 and R2 are both 2-furanyl, and
R3 and R4 are both phenyl; R1 and R are both
2-methoxyphenyl, and R3 and R4 are both methyl; R1 and
R2 are both 3-methoxyphenyL and R3 and R4 are both
methyl; R1 and R2 are both 2,3-dimethoxyphenyl, and R3
and R4 are both methyl; R1 and R2 are both
2-methoxy-5-chlororhenyl, and R3 and R are both ethyl;
Ri and R2 are both 



2,5-difhiorophenyl, and R3 and R4 are both methyl; R1
and R are both 2,5-dichlorophenyl, and R3 and R are
both methyl; Ri and R2 are both 2,5-dimethylphenyl,
and R3 and R4 are both methyl; R1 and R2 are both
2-methoxy-5~chlorophenyl, and R and R4 are both
methyl; R1 and R2 are both 3,6-dimethoxyphehyl, and R3
and R are both methyl; Ri and R are both phenyl, and
R3 and R4 are both 2-ethylphenyl; R1 and R2 are both
2-methyl-5-pyridyl, and R3 and R4 are both methyl; or
R1 is phenyl; R2 is 2,5-dimethoxyphenyl, and R3 and R4
are both methyl; Ri and R2 are both methyl, and R3 and
R4 are both >-CF 3-phenyl; Ri and R2 are both methyl,
and R3 and R4 are both o-CH3-phenyl; Ri and R2 are
both -(CH 2)3COOH; and R and R4 are both phenyl; R1
and R2 are both represented by the following
structural formula: ,and R3 and R4 are both phenyl; R1
and R2 are both n-butyl, and R3 and R4 are both
phenyl; Ri and R are both n-pentyl, R3 and R4 are both
phenyl; R1 and R2 are both methyl, and R3 and R4 are
both 2-pyridyl; R1 and R2 are both cyclohexyl, and R
and R4 are both phenyl; R1 and R2 are both methyl, and
R3 and R4 are both 2-ethylrhenyl; R and R2 are both
methyl, and R3 and R4 are both 2,6-dichlorophenyl;
R1-R4 are all methyl; R1 and R2 are both methyl, and
R3 and R4 are both ?-butyl; Ri and R2 areboth ethyl,
and R3 and R4 are both methyl; R1 and R2 are both
*-butyl, and R3 and R4 are both methyl; R1 and R2 are
both cyclopropyl, and R3 and R4 are both methyl; Ri
and R are both cyclopropyl, and R3 and R are both
ethyl; Ri and R2 are both 1-methylcyclopropyl, and R3
and R4 are both methyl; R1 and R are both
2-methylcyclopropyl, and R3 and R4 are both methyl; R1
and R2 are both 1-phenylcyclopropyl, and R3 and R4 are
both methyl; Ri and R2 are both 2-phenylcyclopropyl,
and R3 and R are both methyl; Ri and R are both
cyclobutyl, and R3 and R4 are both methyl; Ri and R2
are both cyclopentyl, and R3 and R4 are 



both methyl; Ri is cyclopropyl, R2 is phenyl, and R3
and R4 are both methyl. Preferred examples of
bis(thio-hydrazide amides) include Compounds (I)-(IS)
and pharmaceutically acceptable salts and solvates
thereof: Compound (1)Compound (5) Compound (6)
Compound (7) Compound (8) Compound (9)Compound (10)
Compound (11) Compound (12) Compound (13)Compound (16)
and Particular examples of bis(thio-hydrazide amides)
include Compounds (1), (17), and (18). In some
embodiments, a method of preparing a
bis(thio-hydrazide amide) disalt includes the steps of
combining a neutral bis(thio-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
solution; and combining the solution and methyl
tt-butyl ether to precipitate the disalt of the
bis(thio-hydrazide amide). In preferred embodiments:
the organic solvent is acetone; the base is ethanolic
sodium ethoxide; the organic solvent is ethanol; the
base is aqueous sodium hydroxide; the neutral
bis(thio-hydrazide amide) is:and/or the neutral
bis(thio-hydrazide amide) is: 



or A "straight chained hydrocarbyl group" is an
alkylene group, i.e., -(CH2)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(Ra)-), wherein Ra is defined below. A
preferred linkage group is -C(R R )-, wherein R and R6
are defined above. Suitable substituents for an
alkylene group and a hydrocarbyl group are those which
do not substantially interfere with the anti-cancer
activity of the bis(thiohydrazide) amides and taxanes.
R5 and R6 are preferred substituents for an alkylene
or hydrocarbyl group represented by Y. An aliphatic
group is a straight chained, branched or cyclic
non-aromatic hydrocarbon which is completely saturated
or which contains one or more units of unsaturation.
Typically, a straight chained or branched aliphatic
group has from 1 to about 20 carbon atoms, preferably
from 1 to about 10, and a cyclic aliphatic group has
from 3 to about 10 carbon atoms, preferably from 3 to
about 8. An aliphaticgroup is preferably a straight
chained or branched alkyl group, e.g., methyl, ethyl,
72-rropyl, wo-propyl, n-butyl, sec-butyl, tert-hx&yl,
pentyl, hexyl, pentyl or octyl, or a cycloalkyl group
with 3 to about 8 carbon atoms. A C1-C20 straight
chained or branched alkyl group or a C3-C8 cyclic
alkyl group is also referred to as a "lower alkyl"
group. The term "aromatic group" may be used
interchangeably with "aryl," "aryl ring," "aromatic
ring," "aryl group" and "aromatic group." Aromatic
groups include 



carbocyclic aromatic groups such as phenyl, naphthyl,
and anthracyl, and heteroaryl groups such as
imidazolyl, thienyl, furanyl, pyridyl, pyrimidyl,
pyranyl, pyrazolyl, pyrroyl, pyrazinyl, thiazole,
oxazolyl, and tetrazole. The term "heteroaryl group"
may be used interchangeably with "heteroaryl,"
"heteroaryl ring," "heteroaromatic ring" and "hetero
aromatic group." The term "heteroaryl," as used
herein, means a mono-or multi-cyclic aromatic
heterocycle which comprise at least one heteroatom
such as nitrogen, sulfur and oxygen, but may include
1, 2, 3 or 4 heteroatoms per ring. Aromatic groups
also include fused polycyclic aromatic ring systems in
which a carbocyclic aromatic ring or heteroaryl ring
is fused to one or more other heteroaryl rings.
Examples include benzothienyl, benzofuranyl, indolyl,
quinolinyl, benzothiazole, benzooxazole,
benzimidazole, quinolinyl, isoquinolinyl and
isoindolyl. The term "arylene" refers to an aryl group
which is connected to the remainder of the molecule by
two other bonds. By way of example, the structure of a
1,4-rhenylene group is shown below: YJ Substituents
for an arylene group are as described below for an
aryl group. Non-aromatic heterocyclic rings are
non-aromatic rings which include one or more
heteroatoms such as nitrogen, oxygen or sulfur in the
ring. The ring can be five, six, seven or
eight-membered. Examples include tetrahydrofuranyl,
tetrahydrothiophenyl, morpholino, thiomorpholino,
pyrrolidinyl, piperazinyl, piperidinyl, and
thiazolidinyl. Suitable substituents on an aliphatic
group (including an alkylene group), non-aromatic
heterocyclic group, benzylic or aryl group
(carbocyclic and heteroaryl)are those which do not
substantially interfere with the anti-cancer activity
of the 



bis(thiohydrazide) amides and taxanes. A substituent
substantially interferes with anti-cancer activity
when the anti-cancer activity is reduced by more than
about 50% in a compound with the substituent compared
with a compound without the substituent. Examples of
suitable substituents include -Ra, -OH, -Br, -Cl, -I,
-F, -ORa, -O-CORa, ~CORa, -CN, -NO2, -COOH, -SO3H5
-NH2, -NHRa, -N(RaRb), -COOR8, -CHO, -CONH2, -C0NHR a,
-CON(RaRb), -NHCORa, -NRcC0R a, -NHCONH2, -NHC0NR aH,
-NHC0N(R aRb), -NR CONH2 -NRcC0NR aH, -NRC0N(RaRb)
-C(=NH)-NH2, -C(=NH)-NHRa, -C(=NH)-N(R aRb),
-C(=NRC)-NH2, -C(=NRc)-NHRa, -C(=NRc)-N(RaRb),
-NH-C(=NH)-NH2, -NH-C(=NH)-NHRa, -NH-C(=NH)-N(R aRb),
-NH-C(=NR C)-NH2, -NH-C(=NRc)-NHRa,
-NH-C(=NRc)-N(RaRb), -NRdH-C(=NH)-NH 2,
-NRd-C(=NH)-NHRa, -NRd-C(-NH)-N(R aRb),
-NRd-C(=NRc)-NH2, -NRd-C(=NRc)-NHRa,
-NRd-C(=NRc)-N(RaRb), -NHNH2, -NHNHRa, -NHRaRb,
-SO2NH2, -SO2NHR , -SO2NRaRb, -CH=CHRa, -CH=CRaRb,
-CRc=CRaRb,~CRc=CHRa, -CRc=CRaRb, -CCRa, -SH, -SR\
-S(O)Ra, and -S(O)2Ra. Ra-Rd are each independently an
alkyl group, aromatic group, non-aromatic heterocyclic
group or -N(RaRb), taken together, form an optionally
substituted non-aromatic heterocyclic group. The
alkyl, aromatic and non-aromatic heterocyclic group
represented by Ra-Rd 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+, -NO2, -CN, -NCS, -N(R+)2, -NHCO2R+, -NHC(O)R+,
-NHNHC(O)R +, -NHC(O)N(R+)2, -NHNHC(0)N(R +)2,
-NHNHCO2R+, -C(O)C(O)R+, -C(O)CH2C(O)R+, -CO2R+,
-C(O)R+, -C(0)N(R +)2, 



-OC(O)R+, -0C(0)N(R +)2, -S(O)2R+, -SO2N(R+)2 -S(O)R+,
-NHSO2N(R+)2, -NHSO2R+, -C(=S)N(R+)2, or
-C(=NH)-N(R+)2. 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.
Optionally, the group -N(R + is a non-aromatic
heterocyclic group, provided that non-aromatic
heterocyclic groups represented by R+ and -N(R +)2
that comprise asecondary ring amine are optionally
acylated or alkylated. Preferred substituents for a
phenyl group, including phenyl groups represented by
R1-R4, include C1-C4 alkyl, C1-C4 alkoxy, C1-C4
haloalkyl, C1-C4 haloalkoxy, phenyl, benzyl, pyridyl,
-OH5-NH2 5 -F -Cl5-Br -I5-NO2 or -CN. Preferred
substituents for an aliphatic group, including
aliphatic groups represented by R1-R4, include C1-C4
alkyl, C1-C4 alkoxy, C1-C4 haloalkyl, C1-C4
haloalkoxy, phenyl, benzyl, pyridyl, -OH, -NH2, -F,
-Cl, -Br, -I, -NO2 or -CN. Preferred substituents for
a cycloalkyl group, including cycloalkyl groups
represented by R1 and R2, are alkyl groups, such as a
methyl or ethyl groups. It will also be understood
that certain compounds employed in the invention may
be obtained as different stereoisomers {e.g.,
diastereomers and enantiomers) and that the invention
includes all isomeric forms and racemic mixtures of
the disclosed compounds 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. EXEMPLIFICATION EXAMPLES 1-3:
Preparation of Disodium Bis(thio-hydrazide amide)
Solution A sample of a bis(tbio-hydrazide amide)
(Compound 1, 15 grams) was 



combined with 40 mL of absolute ethanol to form a
mixture as a slurry. Aqueous sodium hydroxide (3.0
grams NaOH in 3.0 mL H2O) was added to the mixture
with stirring at room temperature, and the mixture was
cooled to not exceed 35 degrees C. The aqueous sodium
hydroxide addition vessel was rinsed with 1mL of water
and 5 mL of ethanol, and the rinses were added to the
mixture. After addition, the mixture was stirred for
110 minutes. The resulting yellow disodium
bis(thio-hydrazide amide) solution was separated into
three equal portions for the following examples.
EXAMPLE 1: 63% Yield of 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 fert-butyl ether and
stirred for 60 minutes (precipitation occurred in less
than 30 minutes). The resulting slurry wasfiltered,
washed with 10 mL of a 1:1 mixture of ethyl
acetate:methyl tert-butyl ether, followed by 5 mL of
ethyl acetate. Residual solvent was removed by vacuum
to give 3.51 grams (63%) of the disodium salt of
Compound (1) as a pale yellow solid. A yellow
contaminant was visible. EXAMPLE 2 : 87% Yield of Pure
Bis(thio-hydrazide amide) Disodium Salt A one-third
portion of the above yellow disodium
bis(thio-h.ydrazide amide) solution was combined with
17 mL of methyl ter t-butyl ether and stirred for 60
minutes (precipitation occurred in less than 30
minutes). An additional 17 mL of methyl ter t-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 rt-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 3: 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 ert-butyl ether and
stirred for 60 minutes (precipitation occurred in less
than 30 minutes). An additional 34 mL of methyl te
t-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 ter t-butyl ether,
followed by 10 mL of ethyl acetate. Residual solvent
was removed by vacuum to give 5.35 grams (96%) of the
disodium salt of Compound (1) as a pale yellow solid.
No yellow contaminant was visible. While this
invention has been particularly shown and described
with references to preferred embodiments thereof, it
will be understood by those skilled in the art that
various changes in form and details may be made
therein without departing from the scope of the
invention encompassed by the appended claims.CLAMS
What is claimed is: 1. 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 combining the
solution and methyl tert-buty ether, thereby
precipitating a disalt of the bis(thio-hydrazide
amide). 2. The method of Claim 1, wherein at least
about two molar equivalents of the base are employed
for each molar equivalent of neutral
bis(thio-hydrazide amide). 3. The method of Claim 2,
wherein the organic solvent is water-miscible. 



4. The method of Claim 3, 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. 5. The
method of Claim 4, wherein the organic solvent is
selected from methanol, ethanol, 1-propanol,
2-propanol, 1-butanol, tert-buty\ alcohol, acetone,
tetrahydrofuran, and methyl ethyl ketone. 6. The
method of Claim 4, wherein the organic solvent is
selected from methanol, ethanol, acetone, and methyl
ethyl ketone.7. The method of Claim 2, wherein the
base is an amine; an ammonium hydroxide; an alkali
metal hydroxide, an alkali metal C1-C6 alkoxide, or an
alkali metal amide. 8. The method of Claim 7, wherein
the base is sodium hydroxide, potassium hydroxide,
sodium C1-C6 alkoxide, potassium C1-C6 alkoxide,
sodium amide, or potassium amide. 9. The method of
Claim 7, wherein the base is selected from sodium
hydroxide, sodium methoxide, or sodium ethoxide. 10.
The method of Claim 2, wherein the base is an alkali
metal hydride, an alkyl alkali metal, or an aryl
alkali metal. 11. The method of Claim 10, wherein the
base is lithium hydride, sodium hydride, potassium
hydride, butyllithium, butylsodium, butylpotassium,
phenyllithium, phenylsodium, or phenylpotassium. 12.
The method of Claim 2, wherein the neutral
bis(thio-hydrazide amide) is substantially insoluble
in the organic solvent.. 



13. The method of Claim 12, 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. 14. The method of Claim 12, 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. 15. The method of Claim 14,
wherein between about 0.75 and about 1.5 moles of the
neutral bis(thio-hydrazide amide) are combined per
each liter of organic solvent.16. The method of Claim
14, wherein between about 2 and about 5 molar
equivalents of the base are employed. 17. The method
of Claim 16, wherein between about 2.0 and about 2.5
molar equivalents of the base are employed. 18. The
method of Claim 16, wherein about 1 mole of the
neutral bis(thio-hydrazide amide) is combined per each
liter of the organic solvent. 19. The method of Claim
18, wherein the organic solvent is ethanol. 20. The
method of Claim 19, wherein the base is about 2 molar
to about 5 molar aqueous sodium hydroxide. 2 1. The
method of Claim 18, wherein the organic solvent is
acetone. 22. The method of Claim 2 1, wherein the base
is about 2 molar to about 5 molar ethanolic sodium
ethoxide. 23. The method of Claim 1, wherein the
neutral bis(thio-hydrazide amide) is represented by
the following Structural Formula: wherein: Y is a
covalent bond or an optionally substituted straight
chained 



hydrocarbyl group; R1-R4 are independently -H, an
optionally substituted aliphatic group, an optionally
substituted aryl group, or R and R3 taken together
with the carbon and nitrogen atoms to which they are
bonded, and/or R2 and R4 taken together with the
carbon andnitrogen atoms to which they are bonded,
form a non-aromatic heterocyclic ring optionally fused
to an aromatic ring; and Z is O or S. 24. The method
of Claim 23, wherein the neutral bis(thio-liydrazide
amide) is represented by the following Structural
Formula: wherein: Ri and R2 are both phenyl; R3 and R4
are both methyl; R and R are both -H; Ri and R are
both phenyl; R3 and R4 are both ethyl; R and R6 are
both -H; Ri and R are both 4-cyanophenyl; R3 and R4
are both methyl; R5 is methyl; R6 is -H; Ri and R are
both 4-methoxyphenyl; R3 and R4 are both methyl; R and
R6 are both -H; Ri and R2 are both phenyl; R3 and R4
are both methyl; R5 is methyl; R is -H; Ri and R2 are
both phenyl; R3 and R4 are both ethyl; R is methyl; R6
is -H; Ri and R2 are both 4-cyanophenyl; R3 and R4 are
both methyl; R and R6 are both -H; Ri and R2 are both
2,5-dimethoxyphenyl; R3 and R are both methyl; R and 



R6 are both -H; Ri and R2 are both
2,5-dimethoxyphenyl; R3 and R4 are both methyl; R is
methyl; R6 is -H; Ri and R are both 3-cyanophenyl; R3
and R4 are both methyl; R5 and R6 are both -H; Ri and
R2 are both 3-fluorophenyl; R3 and R4 are both methyl;
R and R6 are both -H;Ri and R2 are both
4-chlorophenyl; R3 and R are both methyl; R5 is
methyl; R6 is -H; R1 and R2 are both
2-dimethoxyrhenyl; R3 and R4 are both methyl; R5 and
R6 are both -H; R1 and R2 are both 3-methoxyphenyl; R3
and R4 are both methyl; R5 and R5 are both -H; Ri and
R2 are both 2,3-dimethoxyphenyl; R3 and R4 are both
methyl; R5 and R6 are both -H; Ri and R2 are both
2,3-dimethoxyphenyl; R3 and R are both methyl; R is
methyl; R6 is -H; Ri and R2 are both
2,5-difTuorophenyl; R3 and R are both methyl; R and R
are both -H; Ri and R are both 2,5-difluororhenyl; R3
and R4 are both methyl; R5 is methyl; R6 is -H; R1 and
R2 are both 2,5-dichlorophenyl; R3 and R4 are both
methyl; R5 and R6 are both -H; R1 and R2 are both
2,5-dimethylphenyl; R3 and R4 are both methyl; R5 and
R are both -H; 



R1 and R2 are both 2,5-dimethoxyphenyl; R3 and R4 are
both methyl; R5 and R6 are both -H; Ri and R2 are both
phenyl; R3 and R4 are both methyl; R5 and R are both
-H; R1 and R2 are both 2,5-dimethoxyphenyl; R3 and R4
are both methyl; R5 is methyl; R6 is -H; Ri and R2 are
both cyclopropyl; R3 and R4 are both methyl; R5 and R
are both -H; Ri and R2 are both cyclopropyl; R3 and R4
are both ethyl; R5 and R6 are both -H; Ri and R2 are
both cyclopropyl; R3 and R are both methyl; R5 is
methyl; R is -H; R1 and R2 are both
1-methylcyclopropyl; R3 and R4 are both methyl; Y' is
bond;Ri and R2 are both 1-methylcyclopropyl; R3 and R4
are both methyl; R5 and R6 are both -H; Ri and R2 are
both 1-methylcyclopropyl; R3 and R4 are both methyl;
R5 is methyl and R6 is -H; R and R2 are both
1-methylcyclopropyl; R3 and R4 are both methyl; R5 is
ethyl and R is -H; Ri and R2 are both
1-methylcyclopropyl; R3 and R4 are both methyl; R5 is
n-propyl and R6 is -H; Ri and R2 are both
1-methylcyclopropyl; R3 and R4 are both methyl; R5 and
R are both methyl; Ri and R2 are both
1-methylcyclopropyl; R3 and R4 are both ethyl; R and 



R6 are both -H; Ri and R2 are both
1-methylcyclopropyl; R is methyl, and R4 is ethyl; R5
and R are both -H; R1 and R2 are both
2-methylcyclopropyl; R and R4 are both methyl; R5 and
R6 are both -H; Ri and R2 are both
2-phenylcyclopropyl; R3 and R4 are both methyl; R5 and
R6 are both -H; Ri and R2 are both
1-phenylcyclopropyl; R and R are both methyl; R5 and
R6 are both -H; Ri and R2 are both cyclobutyl; R3 and
R4 are both methyl; R5 and R6 are both -H; Ri and R2
are both cyclopentyl; R3 and R4 are both methyl; R5
and R6 are both -H; R1 and R2 are both cyclohexyl; R3
and R4 are both methyl; R5 and R6 are both -H; i and R
are both cyclohexyl; R3 and R4 are both phenyl; R5 and
R6 are both -H; Ri and R2 are both methyl; R3 and R4
are both methyl; R5 and R6 are both -H; Ri and R2 are
both methyl; R3 and R4 are both -butyl; R5 and R6 are
both -H;R1 and R2 are both methyl; R3 and R4 are both
phenyl; R5 and R6 are both -H; R1 and R2 are both
-butyl; R3 and R4 are both methyl; R and R6 are both
-H; 



R1 and R2 are ethyl; R3 and R4 are both methyl; R5 and
R are both -H; or Ri and R2 are both 72-propyl; R3 and
R4 are both methyl; R5 and R6 are both -H. 25. The
method of Claim 24, wherein the neutral
bis(thio-hydrazide amide) is: 26. The method of Claim
24, wherein the bis(thio-hydrazide amide) is: 27. A
method of preparing a bis(thio-hydrazide amide)
disalt, comprising the steps of: combining a neutral
bis(thio-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 sodiumhydroxide,
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 methyl
tert-butyl ether to precipitate the disalt of the
bis(thio-hydrazide amide) from the bis(thio-hydrazide
amide) solution. 28. The method of Claim 27, wherein
the organic solvent is acetone. 29. The method of
Claim 27, wherein the base is ethanolic sodium
ethoxide. 30. The method of Claim 27, wherein the
organic solvent is ethanol. 31. The method of Claim
27, wherein the base is aqueous sodium hydroxide. 32.
The method of Claim 27, wherein the neutral
bis(thio-hydrazide amide) is: 33. The method of Claim
27, wherein the neutral bis(thio-hydrazide amide) is: 




