
2- (4-0X0-4H-QUINAZ0LIN-3-YL) ACETAMIDES AND THEIR USE AS VASOPRESSIN V3
ANTAGONISTS The present invention relates to
2-(4-oxo-4H-quinazolin-3-yl)acetamide derivatives, to pharmaceutical
compositions comprising these compounds and to their use in therapy. The
hypothalamo-pituitary-adrenal (HPA) axis is the major stress axis in humans
and other mammals. A variety of stressors (and multiple other classes of
stimuli) cause release of the hormone ACTH (adrenocorticotropic hormone)
from the anterior pituitary gland. ACTH enters the systemic circulation and
acts on the adrenal cortex to promote synthesis and release of
glucocorticoid hormone (the major endogenous glucocorticoid being Cortisol
in humans and corticosterone in rodents). The glucocorticoids exert a broad
spectrum of effects, the main purpose of which is to mobilise energy
sources for successful responsiveness and eventual adaptation to the
stressor. Abnormally elevated HPA axis activity in man is associated with
the development of a variety of psychiatric disturbances, some of which are
stress-related in aetiology. Elevated Cortisol levels, which are indicative
of HPA axis hyperactivity and loss of normal negative feedback regulatory
processes, are a common finding in affective disorders and various other
psychiatric disturbances, and are widely utilised as a diagnostic tool
(Holsboer et al., Biol. Psych. 1986, 21, 601-61 1). It is generally
considered that dysregulation of the HPA axis is a relection of enhanced
vulnerability and poor adaptation to chronic stress and that chronic stress
therefore plays a major role in the development of affective illness
(Sperry and carlson, DSM-IV diagnosis to treatment, 2nd Edition, Taylor &
Francis, 1996). This central concept is supported by experimental evidence
utilising animal models of chronic stress, where abherent HPA function
closely resembles that seen in clinical settings (De Goeij et al.,
Neuroendocrinology, 1991, 53, 150-159; Plotsky and Meaney, MoI. Brain Res.
1993, 18, 195-200). The major secretagogues for ACTH in humans and rats are
CRH (corticotropin releasing hormone) and AVP (arginine vasopressin).
Within the HPA axis these pepide hormones are synthesised by the
parvocellular neurones of the paraventricular nucleus (PVN) of the
hypothalamus. The axons of these neurones project to the external zone of
the median eminence, from where the hormone products enter the hypophysial
portal system to bathe the corticotrope cells that manufacture ACTH. CRH
and AVP act synergistically at the corticotrope to regulate ACTH secretion
in both rats (Rivier and Vale, Nature, 1983, 305, 325-327) and in man (De
Bold et al., J. Clin. Invest, 1984, 73, 533-538).The actions of AVP at the
pituitary cortocotrope are mediated by the vasopressin V3 (or V1b)
receptor, which is known and has been cloned (human receptor: Sugimoto et
al., J. Biol. Chem., 1994, 269, 27088-27092). A report of clinical studies
in depressed patients in which blunted ACTH responses to CRH could be
restored by concomitant administration of desmopressin (dDAVP, an AVP
agonist with V3 affinity) confirms the involvement of the V3 receptor in
depression (Scott and Dinan, Life Sciences, 1998, 62, 1985-1988). A study
in rodents with non-selective peptide V3 antagonists indicates that the V3
receptor does play a functional role in control of pituitary ACTH release
(Bernardini et al., Neuroendocrinology, 1994, 60, 503-508). Vasopressin
antagonists are thus utilised to modulate and normalise pituitary ACTH
release and subsequent HPA axis dysfunction in CNS disorders which are
characterised by abnormal HPA axis negative feedback mechanisms. In
addition to the V3 receptor, vasopressin also activates peripheral
receptors, i.e., the V1a receptor, predominantly found on liver and
vascular tissue and the V2 receptor, predominantly found on kidney tissue.
Interaction at these receptors mediate the pressor and antidiuretic actions
of AVP. Whilst there are several non-peptide low-molecular weight
antagonists known which are selective for the V1a or the V2 receptor (for a
recent review see Freidinger and Pettibone, Medicinal Research Reviews,
1997, 17, 1-16), there are only a small number of nonpeptide ligands known
with selectivity for the V3 receptor (see for example, WO 01/55130 and WO
04/009585). There exists therefore a need for further non-peptide V3
selective antagonists which are both safe and effective. In a first aspect,
the present invention provides a 2-(4-oxo-4H-quinazolin-3-yl)acetamide
derivative of formula Iwherein R1 is Ci-6alkyl, C3-6cycloalkyl,
Cs-ecycloalkyld^alkyl, C2-6alkenyl, C2-6alkynyl, phenyl or 



benzyl, said Ci-6alkyl, C3-6cycloalkyl and Cs-ecycloalkylC^alkyl being
optionally substituted with one or more halogens; R2 is a group selected
from C6-ioaryl and C4-7cycloalkyl or R2 is a 5-10 membered heteroaryl ring
system comprising a heteroatom selected from N, O and S; R3 is one or two
substituents selected from H, Ci-6alkyl, Ci-6alkyloxy and halogen, said Ci-
6alkyl and Ci-6alkyloxy being optionally substituted with one or more
halogens; R4 is a group located at the 6- or 7- position of the quinazoline
ring and is selected from each R5 is independently H or Ci-6alkyl or one of
R5 when joined together with one of R6 or R7 forms a 5-6 membered
heterocyclic ring; R6 and R7 are independently H, Ci-6alkyl,
C3-6cycloalkyl, Cs-ecycloalkylC^alkyl, C6-Ioaryl or C6-ioarylCi -2alkyl; or
R6and R7 together with the nitrogen to which they are bound form a 4 to 8
membered saturated or unsaturated heterocyclic ring optionally comprising a
further heteroatomic moiety selected from O, S and NR10, said heterocyclic
ring being optionally substituted with one or two substituents selected
from halogen, hydroxyl, Ci-6alkyl, Ci-6alkyloxy, cyano and COOR1 1 and said
heterocyclic ring being optionally fused at two adjacent carbon atoms to a
phenyl ring; or one of R6 and R7 when joined together with one of R5 forms
a 5-6 membered heterocyclic ring;R8 is one or two substituents selected
from H, Ci-6alkyl, Ci-6alkyloxy and halogen or one of R8 when joined
together with R9 forms a 5-6 membered ring; R9 is H or Ci-6alkyl or R9 when
joined together with one of R8 forms a 5-6 membered ring; R10 is H,
Ci-6alkyl or Ci-6acyl; R1 1 is H or Ci-6alkyl; m is 2-4; n is 1-2; X is
CH2, O, S, SO2 or NR12 ; R12 is H, Ci-6alkyl, Ci-6acyl or a C6-ioaryl
Ci-2alkyl group, said C6-ioaryl Ci-2alkyl group being optionally
substituted with methyl or methoxy; Y is CH2, (CH2)2 or (CH2)3; Q, T, V and
W are C or N with the proviso that one of Q, T, V and W is N and the others
are C; Q', T and V are selected from C, O, N and S with the proviso that
one of Q', T and V is O, N, or S and the others are C; or a
pharmaceutically acceptable salt or solvate thereof. The term Ci-6 alkyl,
as used herein, represents a branched or unbranched alkyl group having 1-6
carbon atoms. Examples of such groups are methyl, ethyl, isopropyl,
tertiary butyl, pentyl and hexyl. The term C2-6 alkenyl, as used herein,
represents a branched or unbranched alkenyl group having 2-6 carbon atoms
and at least one double bond. Examples of such groups are ethenyl and
isopropenyl. The term C2-6 alkynyl, as used herein, represents a branched
or unbranched alkynyl group having 2-6 carbon atoms and at least one triple
bond. Examples of such groups are ethynyl and isopropynyl. The term C3-6
cycloalkyl, as used herein, represents a branched or unbranched cyclic
alkyl group having 3-6 carbon atoms. Examples of such groups are
cyclopropyl, cyclopentyl and 2-methylcyclopentyl. Similarly, the term C4-7
cycloalkyl represents a branched or unbranched cyclic alkyl group having
4-7 carbon atoms.The term Cs-ecycloalkylC^alkyl, as used herein, represents
a d -2 alkyl group which is substituted with a C3-6cycloalkyl group.
Examples of such groups are cyclopropyl methyl and 2-cyclobutylethyl. The
term Ci-6 alkyloxy, as used herein, represents a branched or unbranched
alkyloxy group having 1-6 carbon atoms. Examples of such groups are
methoxy, ethoxy, isopropyloxy and tertiary butyloxy. The term C3-6
CyClOaIkYlOXy, as used herein, represents a branched or unbranched cyclic
alkyloxy group having 3-6 carbon atoms. Examples of such groups are
cyclopropyloxy, cyclopentyloxy and 2-methylcyclopentyloxy. Similarly, the
term C4-6 cycloalkyloxy represents a branched or unbranched cyclic alkyloxy
group having 4-6 carbon atoms. The term Ci-6 acyl, as used herein,
represents an acyl group derived from a carboxylic acid having 1-6 carbon
atoms. The acyl group can comprise a hydrocarbon which may be branched,
unbranched, saturated or unsaturated. Examples of such groups include 



formyl, acetyl, propanoyl, propenoyl and pivaloyl. Also included within the
definition of Ci- 6 acyl are groups derived from dicarboxylic acids like
hemi-malanoyl. The term C6- i 0 aryl, as used herein, represents an
aromatic group having 6-10 carbon atoms. Examples of such groups include
phenyl and naphthyl. The term C6- i 0arylCi -2alkyl, as used herein,
represents a Ci-2 alkyl group which is substituted with a C6- i 0 aryl
group. Examples of such groups include benzyl and phenethyl. The term
halogen, as used herein, represents a fluorine, chorine, bromine or iodine.
The term 5-10 membered heteroaryl ring system comprising a heteroatom
selected from N, O and S, as used herein, represents a monocyclic or fused
bicyclic 5-10 membered heteroaryl ring system comprising a heteroatom
selected from N, O and S. Examples of such groups include furanyl, thienyl,
pyrrolyl, pyridinyl, indolyl, benzthienyl and quinolinyl. Examples of 4 to
8 membered saturated or unsaturated heterocyclic rings formed by R6 and R7
together with the nitrogen to which they are bound and optionally
comprising a further heteroatomic moiety selected from O, S and NR10
wherein R6, R7 and R10 have thepreviously defined meanings, as used herein,
include piperidine homopiperidine, morpholine, thiomorpholine,
4-methylpiperazine and tetrahydropyridine. In one embodiment of the present
invention R1 is Ci-6alkyl, C3-6cycloalkyl or C3-6 In a further embodiment
R1 is C3-4alkyl, C3-4cycloalkyl or C3-4 In a further embodiment R1 is
isopropyl, iso-butyl, tertiary-butyl or cyclopropyl methyl. In another
embodiment R2 is C6-ioaryl, optionally substituted with one to three
substituents selected from halogen, hydroxy, cyano, COOR 13, NR14R15,
pyrrole, Ci-6alkyl, C3- ecycloalkyl, Ci-6alkyloxy and C3-6 cycloalkyloxy,
said Ci-6alkyl, C3-6 cycloalkyl, Ci-6 alkyloxy and C3-6CVClOaIkVlOXy being
optionally substituted with one or more halogens. In a further embodiment
R2 is a phenyl ring. In a further embodiment R2 is a 3-substituted phenyl
ring. In a further embodiment R2 is a 3-substituted phenyl ring substituted
with one to three substituents selected from chloro, fluoro, Ci-2alkyl,
trifluoromethyl, Ci-3alkyloxy, Ci-4 cycloalkyloxy and trifluoromethoxy. In
a further embodiment R2 is a substituted phenyl ring selected from
3-chlorophenyl, 3-fluorophenyl, 3-methoxyphenyl, 3- trifluoromethoxyphenyl,
3-chloro-4-fluorophenyl, 4-fluoro-3-methoxyphenyl and 3,5- dimethoxyphenyl.
In another embodiment R2 is a 5-10 membered heteroaryl ring system
comprising a heteroatom selected from N, O and S and optionally substituted
with a substituent selected from methyl, Ci-6alkyloxy and halogen. In a
further embodiment R2 is a 2-thienyl, 3-thienyl or 6-indolyl optionally
substituted with chloro or methyl. In another embodiment, R2 is
C4-7cycloalkyl. In a further embodiment R2 is cyclohexyl. In another
embodiment R3 is a substituent selected from H, chloro, methyl and methoxy.
In another embodiment R3 is H. In a further embodiment R3 is a substituent
at the 7- position of the quinazoline ring. In another embodiment, R4 is
the groupwherein X, m and R5 - R7 have the meanings as defined previously.
In a further embodiment R5 is methyl and m is 3. In a further embodiment R4
is a group selected from wherein R6 and R7 have the meanings as defined
previously. In another embodiment, R4 is the group wherein X, Y, R6 and R7
have the meanings as defined previously. In a further embodiment X is O or
CH2 and Y is CH2. In another embodiment, R4 is the group wherein n and R5 -
R7 have the meanings as defined previously. In a further embodiment R5 is
methyl and n is 2. In another embodiment, R4 is the group wherein X has the
meanings as defined previously. In a further embodiment X is O. In another
embodiment R4 is the groupwherein R to R have the meanings as defined
previously. In a further embodiment R and R9 are H. In another embodiment,
R4 is the group wherein Q', T , V and R6 - R9 have the meanings as defined
previously. In a further embodiment R8 and R9are both H. In another
embodiment, R4 is the group wherein Q, T, V,W and R6 - R9 have the meanings
as defined previously. In a further 



embodiment R8 and R9 are both H. In another embodiment R6 and R7 are
independently H, Ci-6alkyl, C3-6cycloalkyl, C3- 6cycloalkylCi -2alkyl, C6-
i o aryl or C6-ioarylCi -2alkyl. In a further embodiment R6 and R7 are
independently H or Ci-4alkyl. In another embodiment, R6and R7 together with
the nitrogen to which they are bound form a 4 to 6 membered heterocyclic
ring optionally comprising a further heteroatomic moiety selected from O, S
or NR10, said heterocyclic ring being optionally substituted with a
hydroxyl substituent, wherein R10 has the previously defined meaning. In a
furtherembodiment R6and R7 together with the nitrogen to which they are
bound form a heterocyclic ring selected from pyrrolidine, piperidine,
3-hydroxypiperidine and morpholine. In a further embodiment is a
2-(4-oxo-4H-quinazolin-3-yl)acetamide selected from:
2-[2-(3-Chloro-4-fluorophenyl)-4-oxo-6-(3-piperidin-1-ylpropoxy)-4H-quinazo
lin-3-yl]- L/- isopropylacetamide;
L/-lsopropyl-2-[2-(3-methoxyphenyl)-4-oxo-6-(3-piperidin-1-ylpropoxy)-4H-qu
inazolin-3- yl]acetamide;
2-[2-(4-Fluoro-3-methoxyphenyl)-4-oxo-6-(3-piperidin-1
-ylpropoxy)-4H-quinazolin-3-yl]- L/- isopropylacetamide;
2-[2-(3-Chlorophenyl)-6-[3-(4-hydroxypiperidin-1-yl)propoxy]-4-oxo-4H-quina
zolin-3-yl]- L/- isopropylacetamide;
2-[2-(3-Chlorophenyl)-4-oxo-6-(3-piperidin-1-ylpropoxy)-4H-quinazolin-3-yl]
- L/- isopropylacetamide;
(S)-(+)-2-[2-(3-Chlorophenyl)-6-(2-methyl-3-pyrrolidin-1-ylpropoxy)-4-oxo-4
H-quinazolin-3- yl]-L/-isopropylacetamide;
2-[6-(5-Dimethylaminomethyl-2-fluorophenyl)-2-(3-methoxyphenyl)-4-oxo-4H-qu
inazolin-3- yl]-L/-isopropylacetamide;
2-[6-(3-Dimethylaminomethylphenyl)-2-(3-methoxyphenyl)-4-oxo-4H-quinazolin-
3-yl]- L/- isopropylacetamide;
L/-fert-Butyl-2-[2-(3-chlorophenyl)-4-oxo-6-(3-pyrrolidin-1-ylpropoxy)-4H-q
uinazolin-3-yl] acetamide and
2-[6-(3-Dimethylaminomethylphenyl)-2-(3-methoxyphenyl)-4-oxo-4H-quinazolin-
3-yl]- L/- isopropylacetamide or a pharmaceutically acceptable salt or
solvate thereof. The compounds of the present invention are prepared by
methods well known in the art of organic chemistry. See, for example, J.
March, 'Advanced Organic Chemistry' 4th Edition, John Wiley and Sons.
During synthetic sequences it may be necessary and/or desirable to protect
sensitive or reactive groups on any of the molecules concerned. This is
achieved by means of conventional protecting groups, such as those
described in T.W. Greene and P.G.M. Wutts 'Protective Groups in Organic
Synthesis' 2nd Edition, John Wiley and Sons, 1991 . The protective groups
are optionally removed at a convenient subsequent stage using methods well
known in the art.Compounds of formula I wherein R4 is the group and X is O
(shown as 8 below) can be prepared by the general four stage synthetic
sequence shown in Scheme 1. Firstly an anthranilic acid of formula 2, is
reacted with a glycine amide of formula 3 in the presence of a suitable
amide bond coupling reagent to give the coupled product 4. One example of
such a coupling reagent would be EDCI. The coupling reagent is added either
alone or in the presence of an additive such as HOBt and in a suitable
inert solvent such as dichloromethane or DMF. The necessary anthranilic
acids 2 and glycine amides 3 are either commercially available or they can
readily be prepared by procedures well known in the art. The intermediate
quinazolines of general formula 6 can be made by condensation of the
imidate salt 5 in a suitable solvent such as ethanol and at elevated
temperatures such as at reflux. The free hydroxyI group is then
functionalised with an alcohol of formula 7 utilizing, for example,
standard Mitsonobu reaction conditions, i.e., in the presence of
triphenylphosphine and diethylazodicarboxylate or DIAC to provide the
desired product 8. Scheme 1Alternatively, the hydroxyquinazolinone
intermediate 6 can be formed by condensation of intermediate 9 with a
suitable aldehyde, R2CHO, followed by subsequent oxidation of the resultant
dihydroquinazolinone intermediate 10 with a suitable oxidant such as MnO2,
DDQ, or CuCI2 (Scheme 2). 



[O] 6 Scheme 2 The amide intermediate 4 can alternatively be prepared by
reaction of an isatoic anhydride of general formula 11 with a glycine amide
of formula 3 in a polar aprotic solvent such as acetonitrile. The isatoic
anhydrides 11 are either commercially available or can readily be prepared
by reaction of a suitable anthranilic acid of formula 2 with a
carbonylating reagent such as phosgene or triphosgene (Scheme 3).Scheme 3
The desired products 8 can also be prepared by alkylation of the hydroxy
quinazolinone intermediate 6 in the presence of a suitable base with a
compound of formula 12 wherein L is a suitable leaving group. A suitable
base would be, for example, a metal carbonate such as potassium carbonate
or cesium carbonate. Suitable leaving groups would be, for example, a
mesylate or tosylate group or a halide (Scheme 4) Scheme 4 The desired
products 8 can also alternatively be prepared by a two-step procedure
involving first, a base-mediated alkylation of a hydroxy quinazolinone 6,
with a suitable dihaloalkane, such as 3-bromo-i-chloropropane, followed by
nucleophilic displacement with an amine of formula HNR6R7 (Scheme 5)..R0 HN
Scheme 5 A related three-step procedure by which the desired products 8 can
also be prepared involves firstly alkylation of the aforementioned hydroxy
quinazolinone 6 with a suitable haloalkanol, such as 3-bromopropan-i-ol,
followed by conversion of the hydroxyl group to a suitable leaving group,
such as halide or mesylate, utilizing various methods known to one skilled
in the art, and finally, displacement of said leaving group with an amine
of formula HNR8R9 to provide the desired product 8 (Scheme 6). L= OMs, Br
etc. Scheme 6Intermediates of formula I, wherein R4 is halogen, 15, can be
prepared by analogous procedures to those employed for the corresponding
derivatives wherein R4 is hydroxyl shown in Schemes 1-3 (i.e., from
anthranilic acids 13 and via amides 14). As before the starting anthranilic
acids are either commercially available or they can readily be prepared by
procedures well known in the art. R4 = halogen Compounds of formula I
wherein R4 is a group having the formula and X is NR15 (17) can be prepared
by reaction of intermediates of formula I wherein R4 is a suitably reactive
group such as halogen (e.g. bromo or iodo), triflate, etc. with diamines of
formula 16 in the presence of a suitable catalyst system, such as Pd2(dba)3
and Binap, under conditions well known in the art (Scheme 7). Intermediates
of formula I wherein R4 is triflate can readily be prepared from the
corresponding alcohols 6 using procedures well known in the art, for
example by treatment of alcohols 6 with trifluoromethanesulfonic anhydride
and pyridine. R4 = Br, I, OTf, etc. 17 Scheme 7 Compounds of formula I
wherein R4 is a group selected fromand X is O or NR12 can be prepared using
analogous procedures and/or reaction sequences to those described above in
Schemes 5-7. Compounds of formula I, wherein R4 is the group (20) can be
prepared by first reacting an intermediate of formula I wherein R4 is a
group such as halide or triflate with a terminal alkene of formula 18
(wherein L is a displaceable group such as halide or a group such as
hydroxyl which can subsequently be converted to a displaceable group such
as halide, mesylate, ortosylate) in the presence of a base such as
triethylamine, a suitable catalyst such as Pd(OAc)2, and a triarylphosphine
ligand such as tri(o-tolyl)phosphine to give the intermediate 19. The amine
20 is then formed from the alkene 19 by displacement of leaving group L
with an aliphatic amine of formula HNR6R7. The corresponding saturated
derivative 21 can be obtained by hydrogenation of the unsaturated amine 20
in the presence of, for example, a palladium on carbon catalyst (Scheme
8).R4 = Br, I, OTf, etc. R 



HN R9 Scheme 8 Compounds of formula I, wherein R4 is the group (22) can be
prepared by coupling of an intermediate of formula I wherein R4 is a
suitably reactive group such as halide (e.g. bromo or iodo) or triflate,
with a boronic acid or ester of formula 23 or 24 (Q = B(OH)2 or B(OR)2) in
the presence of a suitable catalyst such as Pd(PPh3 4 followed by
conversion to the desired amine by a variety of methods familiar to one
skilled in the art. For example, adduct 26 can be obtained upon reaction of
intermediate I, wherein R4 is halogen or triflate with the boronate 25 in
the presence of triphenylphosphine. This can then be converted to
intermediate 27 in which the hydroxyl group has been converted to a leaving
group, such as halide or mesylate. Compound 27 can then in turn be treated
with an amine of formula NHR6R7 to afford the desired product 28 (Scheme
9).R4 = Br, I, OTf, etc. 28 L = Cl, OMs, etc. 27 Scheme 9 Alternatively,
adduct 30 can be obtained by reaction of intermediate I with boronate 29.
This can then be converted to the desired amine product 28 upon treatment
with NHR6R7 in the presence of a suitable reducing agent such as sodium
triacetoxyborohydride or sodium cyanoborohydride (Scheme 10).R4 = Br, I,
OTf, etc. R0 HN' R7 Na(OAc)3BH 28 Scheme 10 A further method by which the
desired products (28) can be obtained involves coupling of an intermediate
boronate (31), prepared via an intermediate halide or triflate of formula I
(R4 = halide or triflate) by reaction of said halide or triflate with
bis(pinacolato)diboron in the presence of a suitable catalyst such as
PdCI2(dppf) and a base such as KOAc (Scheme 11). This can then be coupled
with an arg l halide or triflate of formula 32 or 33 (Q = halide or
triflate) using analogous procedures to those shown in Schemes 9 and 10 to
provide the adducts 34 and 35 which are then converted as shown in Schemes
9 and 10 to the product 28.R4 = Br, 1, OTf, etc. 3 1 Scheme 11 Compounds of
formula I, wherein R4 is a group selected from can prepared using the same
general procedures and/or reaction sequences described above in Schemes 9-1
1. It will be readily appreciated by one skilled in the art that the
quinazolinones of general formula I can be prepared using the general
procedures and/or reaction sequences described above in any suitable order.
For example, whereas the processes detailed above describe introduction of
the R4 groups later in the syntheses utilizing preformed quinazolinone
intermediates, it will be recognized that, in some cases, the R4 groups can
be introduced before the formation of the quinazolinone ring system. Hence
compounds of formula I wherein R4 is a group having the formulaand X is O
can be prepared in 5 stages from phenol 34 as shown in Scheme 12. The
phenol 34 is either commercially available or prepared using procedures
well known in the art of organic chemistry. The phenol can be alkylated
using analogous procedures to those shown above in Scheme 1 and Schemes 4-6
to provide the amino ether 35. Upon treatment with either aqueous acid or
base, for example, using 6N hydrochloric acid at reflux, the ester groups
can then be hydrolysed to yield the anthranilic acid intermediate 36. This
can then be coupled with the glycine amide 3, using analogous procedures to
those indicated previously (see Scheme 1) to yield the coupled amide 37.
The desired imidazolines 8 can then be prepared upon reaction of 37 with an
imidate* HCI salt of formula 5 (as previously described - Scheme 1) or upon
reaction of 37 with an aldehyde R2CHO followed by oxidation (as previously
described - Scheme 2). 



Scheme 12Compounds of formula I wherein R4 is a group having the formula X
N R7 and X is NR12 or S can be prepared in 6 stages from the required
fluoro-2-nitrobenzoic acid 38. The fluoro-2-nitrobenzoic acid is either
commercially available or can be prepared using procedures well known in
the art of organic chemistry. The acid 38 is coupled with a glycine amide
of formula 3 using analogous procedures to those indicated previously (see
Scheme 1) to yield the amide 39. This in turn is then treated with amine or
thiol 40 in an inert polar, aprotic solvent such as DMF, DMSO or DMP at
elevated temperatures and in the presence of a suitable base (for example,
sodium hydride in the case of thiols or potassium or cesium carbonate in
the case of amines) to afford the adduct 41. The nitro group is then
reduced to give the aniline 42 using methods well known in the art, for
example, reduction under a hydrogen atmosphere and in the presence of a
suitable catalyst such as palladium on carbon. Finally, the desired
imidazolines 43 are prepared upon reaction of 42 with an imidate* HCI salt
of formula 5 (as previously described - Scheme 1) or upon reaction of 42
with an aldehyde R2CHO followed by oxidation (as previously described -
Scheme 2).R2CHO X = NR12 or S Scheme 13 Compounds of formula I wherein R4
is a group having the formula and X is SO2 can be prepared by oxidation of
the corresponding sulphides using, for example, m-chloroperoxybenzoic acid
in dichloromethane. The present invention also includes within its scope
all stereoisomeric forms of compounds resulting, for example, because of
configurational or geometrical isomerism. Such stereoisomeric forms are
enantiomers, diastereoisomers, cis and trans isomers etc. For example, in
the case where R1 is 2-methylcyclopropylamine the compound exists as a pair
of enantiomers. In the case where R4 comprises an alkene fragment, both (Z)
and (E) stereoisomeric forms of the compound are possible. In the case of
the individual enantiomers of compounds of formula I or salts or solvates
thereof, the present invention includes the aforementioned stereoisomers
substantially free, i.e., associated with lessthan 5%, preferably less than
2% and in particular less than 1% of the other enantiomer. Mixtures of
stereoisomers in any proportion, for example a racemic mixture comprising
substantially equal amounts of two enantiomers are also included within the
scope of the present invention. For chiral compounds, methods for
asymmetric synthesis whereby the pure stereoisomers are obtained are well
known in the art, e.g., synthesis with chiral induction, synthesis starting
from chiral intermediates, enantioselective enzymatic conversions,
separation of stereoisomers using chromatography on chiral media. Such
methods are described in Chirality In Industry (edited by A.N. Collins,
G.N. Sheldrake and J. Crosby, 1992; John Wiley). Likewise methods for
synthesis of geometrical isomers are also well known in the art. The
compounds of the present invention, in the form as a free base, are
isolated from reaction mixtures as pharmaceutically acceptable salts. These
salts are also obtained by treatment of said free base with an organic or
inorganic acid, for example, hydrogen chloride, hydrogen bromide, hydrogen
iodide, sulfuric acid, phosphoric acid, acetic acid, trifluoroacetic acid,
propionic acid, glycol ic acid, maleic acid, malonic acid, methanesulfonic
acid, fumaric acid, succinic acid, tartaric acid, ciric acid, benzoic acid
and ascorbic acid. The compounds of the present invention exist in both
solvated and unsolvated forms, including hydrated forms. These forms are
also encompassed within the scope of the present invention. The compounds
of the present invention also exist as amorphous forms. Multiple
crystalline forms are also possible. All these physical forms are included
within the scope of the present invention. In a further aspect, the
compounds of the present invention and their pharmaceutically acceptable
salts and solvates are useful in therapy. As such the compounds of the
present invention are useful for the manufacture of a medicament for the
treatment or prevention of diseases influenced by modulation of the
activity of the HPA axis. In particular the compounds are useful for the
manufacture of a medicament for the 



treatment of schizophrenia, anxiety, hot flushes, addiction, anorexia
nervosa, stressrelated disorders and Alzheimer's dementia.In a further
aspect, the compounds of the present invention are useful for the
manufacture of a medicament for the treatment or prevention of depression.
Depression states in the treatment of which the compounds of the present
invention and their pharmaceutically acceptable salts and solvates are
particularly useful are those classified as mood disorders in the
Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition- Text
Revised, American Psychiatric Association, Washington D.C. (2000),
including mood episodes, depressive disorders, bipolar disorders and other
mood disorders. The present invention further includes a method for the
treatment of a mammal, including a human, suffering from or liable to
suffer from depression or any of the aforementioned disorders, which
comprises administering an effective amount of a compound of the present
invention or a pharmaceutically acceptable salt or solvate thereof. The
amount of a compound of the present invention or a pharmaceutically
acceptable salt or solvate thereof, also referred to herein as the active
ingredient, which is required to achieve a therapeutic effect will, of
course, vary with the particular compound, the route of administration, the
age and condition of the recipient, and the particular disorder or disease
being treated. A suitable daily dose for any of the above mentioned
disorders will be in the range of 0.001 to 50 mg per kilogram body weight
of the recipient (e.g. a human) per day, preferably in the range of 0.01 to
20 mg per kilogram body weight per day. The desired dose may be presented
as multiple sub-doses administered at appropriate intervals throughout the
day. Whilst it is possible for the active ingredient to be administered
alone, it is preferable to present it as a pharmaceutical formulation. The
present invention therefore also provides a pharmaceutical composition
comprising a compound according to the present invention in admixture with
one or more pharmaceutically acceptable excipients, such as the ones
described in Gennaro et. ai, Remmington: The Science and Practice of
Pharmacy, 20th Edition, Lippincott, Williams and Wilkins, 2000; see
especially part 5: pharmaceutical manufacturing. Suitable excipients are
described e.g., in the Handbook of Pharmaceutical Excipients, 2nd Edition;
Editors A. Wade and P.J.Weller, American Pharmaceutical Association,
Washington, The Pharmaceutical Press, London, 1994. Compositions include
those suitable for oral, nasal, topical (including buccal, sublingual
andtransdermal), parenteral (including subcutaneous, intravenous and
intramuscular) or rectal administration. The mixtures of a compound
according to the present invention and one or more pharmaceutically
acceptable excipient or excipients may be compressed into solid dosage
units, such as tablets, or be processed into capsules or suppositories. By
means of pharmaceutically suitable liquids the compounds can also be
applied as an injection preparation in the form of a solution, suspension,
emulsion, or as a spray, e.g., a nasal or buccal spray. For making dosage
units e.g., tablets, the use of conventional additives such as fillers,
colorants, polymeric binders and the like is contemplated. In general, any
pharmaceutically acceptable additive can be used. The compounds of the
invention are also suitable for use in an implant, a patch, a gel or any
other preparation for immediate and/or sustained release. Suitable fillers
with which the pharmaceutical compositions can be prepared and administered
include lactose, starch, cellulose and derivatives thereof, and the like,
or mixtures thereof used in suitable amounts. The invention is further
illustrated by the following examples. Synthesis of precursors and common
intermediates for compounds of the present invention Procedure I
INTERMEDIATE 1.1 : 2-Amino-L/-isopropylacetamide a)
(IsopropylcarbamoylmethvDcarbamic acid benzyl ester To a solution of
L/-Cbz-glycine (20.9 g, 100 mmol) in THF (400 ml.) at 0 0C was added
Nmethylmorpholine (NMM) (12.1 ml_, 110 mmol) and /-butylchloroformate (13
ml_, 100 mmol). The resultant mixture was stirred at 0 0C for 2 min and
then /-propylamine (9.4ml_, 110 mmol) was added. The reaction mixture was
warmed to room temperature and stirred at this temperature for 16 h. The
mixture was filtered through a pad of CELITE(tm) and concentrated in vacuo.
The crude residue was dissolved in ethyl acetate (500 ml.) 



and washed with 1N HCI (aq.) ( 1 x 100 ml_), sat. NaHCO 3 (aq.) ( 1 x 100
ml.) and brine ( 1 x 100 ml_). The organic layer was dried (MgSO 4),
filtered and concentrated in vacuo to afford
(isopropylcarbamoylmethyljcarbamic acid benzyl ester as a white solid (24.5
g, 98 mmol, 98%) which was used without further purification in the next
reaction. Data: 1H NMR (SOO MHZ CDCI 3) : d 7.37 (m, 5H), 5.78 (br s, 1H),
5.41 (br s, 1H), 5.15 (s, 2H), 4.07 (septet, 1H), 3.82 (d, 2H), 1.15 (d,
6H) ppm. b) 2-Amino- L/-isopropylacetamide H NH O 10% Pd/C (425 mg) was
added to a solution of (isopropylcarbamoylmethyl)carbamic acid benzyl ester
(10 g, 40 mmol) in ethanol (200 ml.) and shaken in a Parr shaker under a
hydrogen atmosphere (50 p.s.i.) for 16 h. The reaction mixture was filtered
through a pad of CELITE(tm) and the solvent removed in vacuo. This afforded
2-amino-Nisopropylacetamide (INTERMEDIATE 1.1) as a clear, colourless oil
(5.1 g, 40 mmol, 100%). Data for 2-amino-N-isopropylacetamide (INTERMEDIATE
1.1): 1H NMR (300 MHz, CDCI3) : d 7.05 (br s, 1H), 4.1 1 (septet, 1H), 3.33
(s, 2H), 1.48 (br s, 2H, amine NH2), 1.15 (d, 6H) ppm. Similarly prepared
were: INTERMEDIATE I.2: 2-Amino- L/-benzylacetamide INTERMEDIATE I.3:
2-Amino- L/-ethylacetamide INTERMEDIATE I.4: 2-Amino- L/-propylacetamide
INTERMEDIATE I.5: 2-Amino- L/-.erf-butylacetamide INTERMEDIATE I.6:
2-Amino- L/-isobutylacetamide INTERMEDIATE 1.7: 2-Amino-
L/-cyclopropylmethylacetamide INTERMEDIATE 1.8: 2-Amino-
L/-cyclopropylacetamide INTERMEDIATE I.9: 2-Amino- L/-cyclopentylacetamide
INTERMEDIATE 1.10: L/-Allyl-2-aminoacetamide INTERMEDIATE 1.1 1: 2-Amino-
L/-phenylacetamideINTERMEDIATE 1.12: 2-Amino-
L/-(2,2,2-trifluoroethyl)acetannide Procedure INTERMEDIATE 11.1 :
2-Amino-5-hvdroxv- L/-(isopropvlcarbamovlmethvl)benzamide Method A To a
solution of 5-hydroxyanthranilic acid (7.6 g , 49.3 mmol) in DMF (100 ml.)
was added 1-[3-dimethylaminopropyl]-3-ethylcarbodiimide hydrochloride (EDC)
(10.4 g , 54.2 mmol), 1-hydroxybenzotriazole hydrate (HOBt) (7.3 g , 54.2
mmol), 2-amino- L/-isopropylacetamide hydrochloride (INTERMEDIATE 1.1) (7.5
g , 49.3 mmol) and N,Ndiisopropylethylamine (DIEA) (9.50 ml_, 7.0 g , 54.2
mmol). The reaction mixture was stirred at room temperature for 24 h,
concentrated in vacuo to half of its volume and partitioned between diethyl
ether (100 ml.) and 1N HCI (aq.) (400 ml_). The aqueous layer was extracted
with diethyl ether (5 x 100 ml_), and ethyl acetate (5 x 100 ml_). The
aqueous layer was then concentrated under high vacuum to dryness. The red
residue was dissolved in ethanol (20 ml.) followed by addition of
dichloromethane (1L). The resulting brown precipitate was filtered under
vacuum and washed with a minimum amount of methanol to give the desired
product 2-amino-5-hydroxy-N- (isopropylcarbamoylmethyl)benzamide
(INTERMEDIATE 11.1) hydrochloride salt as a white solid (5.7 g , 19.8 mmol,
40%). Data for 2-amino-5-hydroxy-N-(isopropylcarbamoylmethyl)benzamide
(INTERMEDIATE 11.1) hydrochloride salt: 1H NMR (300 MHz, CD3OD): d
7.28-7.25 (m, 2H), 7.05 (dd, 1H), 4.03 (s, 2H), 4.05-4.00 (m, 1H), 1.20 (d,
6H) ppm; MS (ESI) m/z: 252 ([M+H] +) . Method B a ) 6-Hvdroxy-1 H-benzordlH
,31oxazine-2,4-dione To a suspension of 5-hydroxyanthranilic acid (15.3 g ,
100 mmol) in THF (400 ml.) at 0 0C was added triphosgene (10.1 g , 34
mmol). The resultant mixture was stirred for 5 min at 00C and then allowed
to warm to room temperature over 6 h. The reaction mixture was cooled at 0
0C overnight and the resultant gray precipitate collected by filtration to
afford 6- hydroxy-1H-benzo[d][1 ,3]oxazine-2,4-dione (9.8 g, 55 mmol, 55%).
The filtrate was concentrated in vacuo, the resultant solid triturated with
diethyl ether and collected by 



filtration to afford additional product (7.3 g, 4 1 mmol, 41%). Data for
6-hydroxy-1 H-benzo[d][1 ,3]oxazine-2,4-dione: 1H NMR (300 MHz, d6-DMSO): d
11.5 (s, 1H), 9.86 (br s, 1H), 7.21 (m, 2H), 7.01 (d, 1H) ppm. b)
2-Amino-5-hvdroxy- L/-(isopropylcarbamoylmethyl)benzamide To a solution of
2-amino- L/-isopropylacetamide (INTERMEDIATE 1.1) (4.77 g, 41.1 mmol) in
acetonitrile (50 ml.) was added 6-hydroxy-1H-benzo[d][1,3]oxazine-2,4-dione
(6.13 g, 34.2 mmol). The mixture was stirred for 16 h at room temperature
during which time a very thick precipitate formed. The mixture was diluted
with dichloromethane (100 ml.) and the solid collected by filtration and
washed with dichloromethane (2 x 20 ml.) to afford 2-
amino-5-hydroxy-N-(isopropylcarbamoylmethyl)benzamide (INTERMEDIATE 11.1)
(6.75 g, 32.0 mmol, 78%). Data for
2-amino-5-hydroxy-N-(isopropylcarbamoylmethyl)benzamide (INTERMEDIATE
11.1): 1H NMR (300 MHz, CD3OD): d 7.81 (br d, 1H, amide NH), 6.98 (d, 1H),
6.77 (dd, 1H), 6.69 (d, 1H), 4.01 (m, 1H), 3.94 (s, 2H), 1.16 (d, 6H) ppm.
Similarly prepared were: INTERMEDIATE II.2: 2-Amino-
L/-[(cyclopropylmethylcarbamoyl)methyl]-5- hydroxybenzamide (from
INTERMEDIATE I.7) INTERMEDIATE II.3: 2-Amino-4-hydroxy-
L/-(isopropylcarbamoylmethyl)benzamide (from INTERMEDIATE 1.1 & benzyl
deprotected analogue of commercially available 2-amino-4- benzyloxy-
L/-(isopropylcarbamoylmethyl)benzamide) INTERMEDIATE II.4: 2-Amino-5-bromo-
L/-(isopropylcarbamoylmethyl)benzamide (from INTERMEDIATE 1.1 &
2-amino-5-bromobenzoic acid) INTERMEDIATE II.5: 2-Amino-4-chloro-
L/-(isopropylcarbamoylmethyl)benzamide (from INTERMEDIATE 1.1 &
2-amino-4-chlorobenzoic acid) INTERMEDIATE II.6: 2-Amino-
L/-(ferf-butylcarbamoylmethyl)-5-hydroxybenzamide (from INTERMEDIATE
I.5)INTERMEDIATE 11.7: 2-Amino-5-hydroxy- L/-phenylcarbamoylmethylbenzamide
(from INTERMEDIATE 1.1 1) INTERMEDIATE II.8 : 2-Annino-
L/-(benzylcarbannoylnnethyl)-5-hydroxybenzannide (from INTERMEDIATE I.2)
INTERMEDIATE II.9 : 2-Amino- L/-(ferf-butylcarbamoylmethyl)-5-iodobenzamide
(from (from INTERMEDIATE 1.5 and 6-iodo-1H-benzo[d][1,3]oxazine-2,4-dione
[For preparation see: Venuti, M. C . et al., J. Med. Chem., 1988, 31,
2136-2145]) INTERMEDIATE 11.10: 2-Amino-5-hydroxy-
L/-(isopropylcarbamoylmethyl)-4- methylbenzamide (from INTERMEDIATE 1.1 &
V.1) INTERMEDIATE 11.1 1: 2-Amino-4-chloro-5-hydroxy- L/-
(isopropylcarbamoylmethyl)benzamide (from INTERMEDIATE 1.1 & V.2)
INTERMEDIATE 11.12: 2-Amino-5-hydroxy- L/-(isopropylcarbamoylmethyl)-4-
methoxybenzamide (from INTERMEDIATE 1.1 & Vl. 1) INTERMEDIATE 11.13:
2-Amino-5-hydroxy- L/-(isobutylcarbamoylmethyl)benzamide (from INTERMEDIATE
I.6) INTERMEDIATE 11.14: 2-Amino-
L/-cyclopentylcarbamoylmethyl-5-hydroxybenzamide (from INTERMEDIATE I.9)
INTERMEDIATE 11.15: L/-Allylcarbamoylmethyl-2-amino-5-hydroxybenzamide
(from INTERMEDIATE 1.10) INTERMEDIATE 11.16: 2-Amino-5-iodo-
L/-(isopropylcarbamoylmethyl)benzamide (from INTERMEDIATE 1.1 &
2-amino-5-iodobenzoic acid) INTERMEDIATE 11.17: 2-Amino-5-iodo-
L/-(ferf-butylcarbamoylmethyl)benzamide (from INTERMEDIATE I.5 &
2-amino-5-iodobenzoic acid) INTERMEDIATE 11.18: 2-Amino-5-hydroxy-
L/-[(2,2,2- trifluoroethylcarbamoyl)methyl]benzamide (from INTERMEDIATE
1.12) Procedure INTERMEDIATE 111.1: Ethyl 3-chlorobenzimidate hydrochloride
To a solution of 3-chlorobenzonitrile (50 g , 363 mmol) in anhydrous
ethanol (500 ml_), cooled to O0C in a n ice bath, was bubbled HCI (g)
through a gas dispersion tube for approximately 20 minutes until the
solution was saturated. The resulting reaction mixture was stirred at room
temperature for 16 h . Volatiles were removed in vacuo and theresidue was
triturated with anhydrous ether (-200 ml_). The white solid was collected
by filtration and dried in vacuo overnight to afford ethyl
3-chlorobenzimidate hydrochloride 



(INTERMEDIATE 111.1) (80 g , 363 mmol, 100%) which was used directly
without further purification. Data for ethyl 3-chlorobenzimidate
hydrochloride (INTERMEDIATE 111.1): 1H NMR (300 MHz, DMSO): d 12.0-1 1.8
(br s , 1H), 8.22-8.17 (t, 1H), 8.10-8.04 (dt, 1H), 7.90-7.85 (dt, 1H),
7.71-7.64 (t, 1H), 4.66-4.50 (q, 2H), 1.55-1 .40 (t, 3H) ppm. Similarly
prepared were: INTERMEDIATE III.2: Ethyl 3-methoxybenzimidate hydrochloride
INTERMEDIATE III.3: Ethyl 3-ethoxybenzimidate hydrochloride INTERMEDIATE
III.4: Ethyl 3,4-difluorobenzimidate hydrochloride INTERMEDIATE III.5:
Ethyl 3-chloro-4-fluorobenzimidate hydrochloride INTERMEDIATE III.6: Ethyl
4-fluoro-3-methoxybenzimidate hydrochloride INTERMEDIATE III.7: Ethyl
1H-indole-3-carboximidoate INTERMEDIATE III.8: Ethyl 2-methylbenzimidate
hydrochloride INTERMEDIATE III.9: Ethyl 4-fluorobenzimidate hydrochloride
INTERMEDIATE 111.10: Ethyl 3-methylbenzimidate hydrochloride INTERMEDIATE
111.1 1: Ethyl thiophene-2-carboximidoate INTERMEDIATE 111.12: Ethyl
3,5-dimethoxybenzimidate hydrochloride INTERMEDIATE 111.13: Ethyl
3-ethylbenzimidate hydrochloride INTERMEDIATE 111.14: Ethyl
2,3-dichlorobenzimidate hydrochloride INTERMEDIATE 111.15: Ethyl 5-chlorath
ophene-2~caribox mdoate INTERMEDIATE 111.16: Ethyl
cyclohexanecarboximidoate INTERMEDIATE 111.17: Ethyl 3-hydroxybenzimidate
hydrochloride INTERMEDIATE 111.18: Ethyl 3-fluorobenzimidate hydrochloride
Procedure IV INTERMEDIATE IV. 1:
2-r2-(3-Chloro-4-fluorophenvn-6-hvdroxy-4-oxo-4H-quinazolin-3-yll-
L/-isopropylaceta mideA mixture of 2-amino-5-hydroxy-
L/-(isopropylcarbamoylnnethyl)benzannicle (INTERMEDIATE 11.1) (400 mg, 1.59
mmol) and ethyl 4-fluoro-3-chlorobenzimidate*HCI (INTERMEDIATE III.5) (
1.14 g , 4.78 mmol) in ethanol (10 ml.) was heated at reflux temperature
for 1 h . The mixture was then cooled to room temperature and the resultant
solid collected by filtration and washed with additional portions of cold
ethanol (3 x 20 ml.) to afford
2-[2-(3-chloro-4-fluorophenyl)-6-hydroxy-4-oxo-4H-quinazolin-3-yl]-Nisoprop
ylacetamide (INTERMEDIATE IV.1) (380 mg, 0.97 mmol, 61%) as a white solid.
Data for
2-[2-(3-chloro-4-fluorophenyl)-6-hydroxy-4-oxo-4H-quinazolin-3-yl]-Nisoprop
ylacetamide (INTERMEDIATE IV.1): MS (ESI) m/z: 390/392 ([M+H] +) Similarly
prepared were: INTERMEDIATE IV.2:
L/-fert-Butyl-2-[2-(3-chlorophenyl)-6-hydroxy-4-oxo-4H-quinazolin-
3-yl]acetamide (from INTERMEDIATES II.6 & 111.1) INTERMEDIATE IV.3:
L/-.erf-Butyl-2-[6-hydroxy-2-(3-methoxyphenyl)-4-oxo-4Hquinazolin-
3-yl]acetamide (from INTERMEDIATES II.6 & III.2) INTERMEDIATE IV.4:
2-[6-Hydroxy-2-(3-methoxyphenyl)-4-oxo-4H-quinazolin-3-yl]- L/-
isopropylacetamide (from INTERMEDIATES 11.1 & III.2) INTERMEDIATE IV.5:
2-[2-(3,4-Difluorophenyl)-6-hydroxy-4-oxo-4H-quinazolin-3-yl]- L/-
isopropylacetamide (from INTERMEDIATES 11.1 & III.4) INTERMEDIATE IV.6:
L/-Cyclopropylmethyl-2-(6-hydroxy-4-oxo-2-phenyl-4H-quinazolin-3-
yl)acetamide (from INTERMEDIATE II.2 & commercially available ethyl
benzimidate hydrochloride, Fluka USA) INTERMEDIATE IV.7:
2-[2-(4-Fluoro-3-methoxyphenyl)-6-hydroxy-4-oxo-4H-quinazolin-3- yl]-
L/-isopropylacetamide (from INTERMEDIATES 11.1 & III.6) INTERMEDIATE IV.8:
2-[6-Hydroxy-2-(3-methoxyphenyl)-4-oxo-4H-quinazolin-3-yl]- L/-
phenylacetamide (from INTERMEDIATES II.7 & III.2) INTERMEDIATE IV.9:
L/-Benzyl-2-[6-hydroxy-2-(3-methoxyphenyl)-4-oxo-4H-quinazolin-
3-yl]acetamide (from INTERMEDIATES II.8 & III.2) INTERMEDIATE IV.10:
2-[6-Bromo-2-(3-methoxyphenyl)-4-oxo-4H-quinazolin-3-yl]- L/-
isopropylacetamide (from INTERMEDIATES II.4 & III.2)INTERMEDIATE IV.1 1:
2-[7-Chloro-2-(3-methoxyphenyl)-4-oxo-4H-quinazolin-3-yl]- L/-
isopropylacetamide (from INTERMEDIATES II.5 & III.2) INTERMEDIATE IV. 12 :
L/-.erf-Butyl-2-[2-(3-chlorophenyl)-6-iodo-4-oxo-4H-quinazolin-3-
yl]acetamide (from INTERMEDIATES II.9 & 111.1) 



INTERMEDIATE IV.13:
2-[2-(3-Ethoxyphenyl)-6-hydroxy-4-oxo-4H-quinazolin-3-yl]- L/-
isopropylacetamide (from INTERMEDIATES 11.1 & III.3) INTERMEDIATE IV.14:
2-[2-(3-Chlorophenyl)-6-hydroxy-4-oxo-4H-quinazolin-3-yl]- L/-
isopropylacetamide (from INTERMEDIATES 11.1 & 111.1) INTERMEDIATE IV.15:
2-[6-Hydroxy-7-methoxy-2-(3-methoxyphenyl)-4-oxo-4Hquinazolin- 3-yl]-
L/-isopropylacetamide (from INTERMEDIATES 11.12 & III.2) INTERMEDIATE
IV.16: 2-[6-Hydroxy-2-(3-methoxyphenyl)-7-methyl-4-oxo-4H-quinazolin-
3-yl]- L/-isopropylacetamide (from INTERMEDIATES 11.10 & III.2)
INTERMEDIATE IV.1 7 :
2-[7-Chloro-6-hydroxy-2-(3-methoxyphenyl)-4-oxo-4H-quinazolin- 3-yl]-
L/-isopropylacetamide (from INTERMEDIATES 11.1 1 & III.2) INTERMEDIATE
IV.18: 2-[7-Hydroxy-2-(3-methoxyphenyl)-4-oxo-4H-quinazolin-3-yl]- L/-
isopropylacetamide (from INTERMEDIATES II.3 & III.2) INTERMEDIATE IV.19:
L/-Cyclopropylmethyl-2-[6-hydroxy-2-(3-methoxyphenyl)-4-oxo-
4H-quinazolin-3-yl]acetamide (from INTERMEDIATES II.2 & III.2) INTERMEDIATE
IV.20: 2-[6-Hydroxy-2-(3-methoxyphenyl)-4-oxo-4H-quinazolin-3-yl]- L/-
isobutylacetamide (from INTERMEDIATES 11.13 & III.2) INTERMEDIATE IV.21 :
L/-Cyclopentyl-2-(6-hydroxy-4-oxo-2-phenyl-4H-quinazolin-3- yl)acetamide
(from INTERMEDIATE 11.14 & commercially available ethyl benzimidate
hydrochloride, Fluka USA) INTERMEDIATE IV.22:
L/-Allyl-2-(6-hydroxy-4-oxo-2-phenyl-4H-quinazolin-3-yl)acetamide (from
INTERMEDIATE 11.15 & commercially available ethyl benzimidate
hydrochloride, Fluka USA) INTERMEDIATE IV.23:
2-(6-Hydroxy-4-oxo-2-phenyl-4H-quinazolin-3-yl)- L/- isobutylacetamide
(from INTERMEDIATE 11.13 & commercially available ethyl benzimidate
hydrochloride, Fluka USA) INTERMEDIATE IV.24:
2-[6-lodo-2-(3-methoxyphenyl)-4-oxo-4H-quinazolin-3-yl]- L/-
isopropylacetamide (from INTERMEDIATES 11.16 & III.2) INTERMEDIATE IV.25:
2-[2-(4-Fluoro-3-methoxyphenyl)-6-hydroxy-4-oxo-4H-quinazolin- 3-yl]-
L/-.erf-butylacetamide (from INTERMEDIATES II.6 & III.6) INTERMEDIATE
IV.26: 2-[6-lodo-2-(4-fluoro-3-methoxyphenyl)-4-oxo-4H-quinazolin-3-yl]-
L/-.erf-butylacetamide (from INTERMEDIATES 11.17 & III.6)INTERMEDIATE
IV.27: 2-[6-Hydroxy-2-(3-methoxyphenyl)-4-oxo-4H-quinazolin-3-yl]- L/-
(2J2J2-trifluoroethyl)acetamide (from INTERMEDIATES 11.18 & III.2)
Procedure V INTERMEDIATE V.1 : 2-Amino-5-hvdroxy-4-methylbenzoic acid a)
1-Methoxy-2-methyl-4-nitrobenzene To a solution of 2-methyl-4-nitrophenol
(10.2 g, 67 mmol) in acetonitrile (250 ml.) was added potassium carbonate
(27.6 g, 200 mmol) and methyl iodide (4.1 ml_, 66 mmol). The mixture was
stirred at 80 0C for 12 h. After cooling to room temperature, the solid was
removed by filtration and the filtrate was evaporated under reduced
pressure. The resulting oil was dissolved in dichloromethane (250 ml_). The
solution was washed with 2N NaOH (aq.) (200 ml_), brine (100 ml_), dried
(Na 2SO4), filtered and evaporated to yield
1-methoxy-2-methyl-4-nitrobenzene (9.5 g, 57 mmol, 85%). Data for
1-methoxy-2-methyl-4-nitrobenzene: 1H NMR (400 MHz, CDCI 3) : d 8.12 (dd,
1H), 8.04 (d, 1H), 6.86 (d, 1H), 3.94 (s, 3H), 2.27 (s, 3H) ppm. b)
4-Methoxy-3-methyl-phenylamine 10% Palladium on carbon (10% Pd/C) (1.5 g)
was added to a solution of 1-methoxy-2- methyl-4-nitrobenzene (9.5 g, 57
mmol) in methanol (100 ml_). The mixture was stirred under a hydrogen
atmosphere ( 1 atm.) at room temperature for 16 h. The mixture was filtered
through a pad of CELITE(tm) and the filtrate was evaporated in vacuo to
yield 4- methoxy-3-methylphenylamine (8.0 g, 57 mmol, 100%). Data for
4-methoxy-3-methylphenylamine: 1H NMR (400 MHz, CDCI 3) : d 6.67 (d, 1H),
6.54 (dd, 1H), 6.50 (d, 1H), 3.77 (s, 3H), 3.29 (br s, 2H, amine NH2), 2.18
(s, 3H) ppm; MS (ESI) m/z: 138 ([M+H] +) .c) 2-Hvdroxyimino-
L/-(4-methoxy-3-methylphenyl)acetamide Chloral hydrate ( 1 1.5 g, 70 mmol)
and anhydrous sodium sulfate (60 g, 422 mmol) were added to vigorously
stirred water (300 ml_). A slurry prepared by mixing hydroxylamine 5
hydrochloride (23.0 g, 331 mmol) and 4-methoxy-3-methylphenylamine (10.0 g,
73 mmol) with aqueous hydrochloric acid (2.4 M, 250 ml.) was added to the
above mixture. The 



resulting mixture was refluxed for 20 min and then allowed to stand at room
temperature for 16 h. A precipitate formed and was collected by filtration.
The solid was washed with water and dried to yield
2-hydroxyimino-N-(4-methoxy-3-methylphenyl)acetamide (6.7 g, 10 32 mmol,
44%) Data for 2-hydroxyimino-N-(4-methoxy-3-methylphenyl)acetamide: MS
(ESI) m/z: 209 ([M+ H]+) . d) 5-Methoxy-6-methyl-1 H-indole-2,3-dione
2-Hydroxyimino- L/-(4-methoxy-3-methylphenyl)acetamide (0.5 g, 2.4 mmol)
was added portionwise to concentrated methanesulfonic acid ( 1.5 ml_). The
2-hydroxyimino- L/-(4- methoxy-3-methylphenyl)acetamide was added over a
period of 45 min in order to keep the reaction temperature between 65 to 70
0C. After addition, the mixture was stirred for 20 10 min and then poured
onto ice (10 g). The resulting aqueous solution was extracted with ethyl
acetate (3 x 5OmL). Combined organic layers were dried (Na2SO4), filtered
and concentrated in vacuo. The crude product was purified by column
chromatography on silica gel with petroleum etherethyl acetate (20:1, v/v)
as eluent to afford 5-methoxy-6- methyl-1H-indole-2,3-dione (350 mg, 1.8
mmol, 77 %). 25 Data for 5-methoxy-6-methyl-1H-indole-2,3-dione: 1H NMR
(400 MHz, CDCI3) : d 7.62 (br. S, 1H, amide NH), 7.04 (s, 1H), 6.72 (s,
1H), 3.82 (s, 3H), 2.29 (s, 3H) ppm. e) 2-amino-5-methoxy-4-methylbenzoic
acid10% Hydrogen peroxide (H2O2) (80 ml.) was added dropwise to a stirring
solution of 5- methoxy-6-methyl-1H-indole-2,3-dione (4.7 g, 24.6 mmol) in
3N NaOH (aq.) (100 ml_). The H2O2 solution was added over a period of 1.5 h
in order to keep the temperature below 35 0C. The solution was then
acidified to pH 4 with 2.5M sulfuric acid. A precipitate formed and was
collected by filtration. The solid was washed with water and dried to give
2-amino-5-methoxy-4-methylbenzoic acid (2.7 g, 14.9 mmol, 61%). Data for
2-amino-5-methoxy-4-methylbenzoic acid: 1H NMR (400 MHz, CD3OD): d 7.40 (s,
1H), 7.00 (s, 1H) 3.80 (s, 3H) 2.19 (s, 3H) ppm; MS (ESI) m/z: 182 ([M+H]+)
f) 2-Amino-5-hvdroxy-4-methyl benzoic acid
2-Amino-5-methoxy-4-methylbenzoic acid (2.7 g, 14.9 mmol, 6 1 %) and
aqueous hydriodic acid (40%, 80 ml.) were heated at reflux for 36 h. The
aqueous was evaporated under vacuum and the residue washed with ether to
yield 2-amino-5-hydroxy-4- methylbenzoic acid (INTERMEDIATE V.1) (2.5 g,
14.9 mmol, 100 %). Data for 2-amino-5-hydroxy-4-methylbenzoic acid
(INTERMEDIATE V.1): 1H NMR (400 MHz, CD3OD): d 7.43 (s, 1H), 6.97 (s, 1H)
2.23 (s, 3H) ppm; MS (ESI) m/z: 168 ([M+H]+) . Similarly prepared was:
INTERMEDIATE V.2: 2-Amino-4-chloro-5-hydroxybenzoic acid Procedure Vl
INTERMEDIATE Vl.1 : 2-Amino-5-hvdroxy-4-methoxybenzoic acid To a solution
of 3-hydroxy-4-methoxy-6-nitrobenzoic acid (Journal of Natural Product,
1986, 49 (3), 445-448) (10.0 g, 46.9 mmol) in methanol (150 ml.) was added
10% Pd/C (0.1 eq.). The reaction was stirred under a hydrogen atmosphere (
1 atm.) at room temperature for 5 h. The solution was filtered and the
filtrate was evaporated to afford 2- amino-5-hydroxy-4-methoxybenzoic acid
(INTERMEDIATE V1.1) (7.0 g, 38.3 mmol, 82%). Data for
2-amino-5-hydroxy-4-methoxybenzoic acid (INTERMEDIATE V1.1): MS (ESI) m/z:
184 ([M+H]+) .Procedure VII INTERMEDIATE VII.1 :
2-Amino-L/-(isopropylcarbamoylmethyl)-5-(3-piperidin-1- ylpropoxy)benzamide
a) 2-Acetylamino-5-(3-hydroxypropoxy)benzoic acid methyl ester A mixture of
2-acetylamino-5-hydroxybenzoic acid methyl ester (2.0 g, 9.6 mmol), 3-
bromopropan-1-ol (1.04 ml_, 11.5 mmol) and K2CO3 (6.6 g, 47.8 mmol) in
acetonitrile (50 ml.) was heated to reflux temperature for 4.5 h. The
mixture was cooled, filtered through a pad of CELITE(tm) and concentrated
in vacuo. The crude residue was purified by chromatography on silica gel
with ethyl acetate: hexane (2:1, v/v) as eluent. This afforded
2-acetylamino-5-(3-hydroxypropoxy)benzoic acid methyl ester (992 mg, 8.8
mmol, 92%) Data for 2-acetylamino-5-(3-hydroxypropoxy)benzoic acid methyl
ester. 1H NMR (300 MHz, d6-DMSO): d 10.2 (br s, 1H), 7.95 (d, 1H), 7.35 (d,
1H), 7.20 (dd, 1H), 4.05 (t, 2H), 3.80 (s, 3H), 3.55 (t, 2H), 2.05 (s, 3H),
1.82 (m, 2H) ppm. 



b) 2-Acetylamino-5-(3-methanesulfonyloxypropoxy)benzoic acid methyl ester
To a solution of 2-acetylamino-5-(3-hydroxypropoxy)benzoic acid methyl
ester (689 mg, 2.6 mmol) in dichloromethane (25 ml.) cooled to 0 0C were
added methanesulfonyl chloride ( 1 ml_, 12.9 mmol) and triethylamine (3.6
ml_, 25.8 mmol). The mixture was warmed to room temperature and stirred for
2.5 h. The mixture was diluted with ethyl acetate (100 ml.) and washed with
1N HCI (aq.) ( 1 x 50 ml_), sat. NaHCO3 (aq.) ( 1 x 50 ml.) and brine ( 1 x
50 ml_). The organic layer was dried (MgSO4), filtered and concentrated in
vacuo. Crude 2-acetylamino-5-(3-methanesulfonyloxypropoxy)benzoic acid
methyl ester thus obtained was used without further purification in the
next step.c) 2-Acetylamino-5-(3-piperidin-1-ylpropoxy)benzoic acid methyl
ester A mixture of the crude
2-acetylamino-5-(3-methanesulfonyloxypropoxy)benzoic acid methyl ester,
piperidine (1.28 ml_, 12.9 mmol) and K2CO3 ( 1.07 g, 7.7 mmol) in
acetonitrile (12 ml.) was heated at reflux temperature for 16 h. This
reaction mixture was concentrated in vacuo and the crude residue
partitioned between dichloromethane and water. The aqueous was extracted
with dichloromethane (3 x 50 ml.) and the combined organics washed with
brine ( 1 x 50 ml_), dried (MgSO4) and concentrated in vacuo. The residue
was purified by chromatography on silica gel with dichloromethane:methanol:
NH4OH (aq.) (180:19:1, v/v) as eluent to provide
2-acetylamino-5-(3-piperidin-1- ylpropoxy)benzoic acid methyl ester (526
mg, 1.6 mmol, 61% from 2-acetylamino-5-(3- hydroxypropoxy)benzoic acid
methyl ester). Data for 2-acetylamino-5-(3-piperidin-1-ylpropoxy)benzoic
acid methyl ester. 1H NMR (300 MHz, CDCI3) : d 10.77 (br s, 1H), 8.60 (d,
1H), 7.50 (d, 1H), 7.1 1 (dd, 1H), 4.00 (t, 2H), 3.92 (s, 3H), 2.48 (t,
2H), 2.41 (br m, 4H), 2.21 (s, 3 H), 1.98 (m, 2H), 1.73-1.4 (m, 8H) ppm. d)
2-Amino-5-(3-piperidin-1-ylpropoxy)benzoic acid
2-Acetylamino-5-(3-piperidin-1-ylpropoxy)benzoic acid methyl ester ( 1.34
g, 4.0 mmol) was treated with 6N HCI (aq.) (20 ml.) and heated at reflux
temperature for 8 h. The mixture was then cooled and concentrated in vacuo
to afford 2-amino-5-(3-piperidin-1- ylpropoxy)benzoic acid dihydrochloride
( 1.4 g, 4.0 mmol, 100%). Data for
2-amino-5-(3-piperidin-1-ylpropoxy)benzoic acid dihydrochloride: 1H NMR
(300 MHz, D2O): d 7.69 (d, 1H), 7.43 (d, 1H), 7.28 (dd, 1H), 4.20 (t, 2H),
3.56 (br d, 2H), 3.30 (apparent t , 2H), 2.94 (td, 2H), 2.23 (m, 2 H), 1.94
(m, 2H), 1.85-1 .6 (m, 3H), 1.55-1 .4 (m, 1H) ppm; MS (ESI) m/z: 279
([M+H]+) . e) 2-Amino-
L/-(isopropylcarbamoylmethyl)-5-(3-piperidin-1-ylpropoxy)benzamideA mixture
of 2-amino-5-(3-piperidin-1-ylpropoxy)benzoic acid dihydrochloride ( 1.3 g,
3.7 nrinnol), 2-amino- L/-isopropylacetamide*HCI (INTERMEDIATE 1.1) (557
rng, 3.7 mmol) and triethylamine (2.1 ml_, 14.8 mmol) in DMF (20 ml.) was
stirred at room temperature for 10 min. EDC (851 mg, 4.4 mmol) and HOBt
(600 mg, 4.4 mmol) were added and stirring continued at room temperature
for 16 h. The mixture was partitioned between ethyl acetate (100 ml.) and
2N Na2CO3 (aq.) (100 ml.) and the aqueous extracted with additional ethyl
acetate (2 x 100 ml_). The combined organics were washed with brine ( 1 x
100 nriL), dried (MgSO 4) , filtered and concentrated in vacuo. The crude
residue was purified by chromatography on silica gel with
dichloromethane:methanol: NH4OH (aq.) (160:39:1, v/v) as eluent to provide
2-amino-N-(isopropylcarbamoylmethyl)-5-(3-piperidin- 1-ylpropoxy)benzamide
(INTERMEDIATE VIU) ( 1.4 g, 3.7 mmol, 100%). Data for
2-amino-N-(isopropylcarbamoylmethyl)-5-(3-piperidin-1-ylpropoxy)benzamide
(INTERMEDIATE VIIA): MS (ESI) m/z: 377 ([M+H] +) . Similarly prepared were:
INTERMEDIATE VII.2: 2-Amino-
L/-(isopropylcarbamoylmethyl)-5-(3-morpholin-4- ylpropoxy)benzamide (from
INTERMEDIATE 1.1) INTERMEDIATE VII. 3: 2-Amino-
L/-cyclopropylcarbamoylmethyl-5-(3-piperidin-1- ylpropoxy)benzamide (from
INTERMEDIATE I.8) INTERMEDIATE VII.4: 2-Amino-
L/-(isopropylcarbamoylmethyl)-5-[3-(4-methylpiperazin-1-
yl)propoxy]benzamide (from INTERMEDIATE 1.1) INTERMEDIATE VII. 5: 2-Amino-
L/-cyclopropylcarbamoylmethyl-5-(3-morpholin-4- ylpropoxy)benzamide (from
INTERMEDIATE I.8) INTERMEDIATE VII.6: 2-Amino-
L/-[(cyclopropylmethylcarbamoyl)methyl]-5-(3-morpholin-
1-ylpropoxy)benzamide (from INTERMEDIATE 1.7) Procedure VIII 



INTERMEDIATE VIII.1 : 2-Amino-5-r(SH+)-3-hvdroxy-2-methylpropoxyl- L/-
(isopropylcarbamoylmethyl)benza midea)
2-Amino-5-r(SM+)-3-hvdroxy-2-methylpropoxylbenzoic acid
2-Acetylamino-5-[(S)-(+)-3-hydroxy-2-methylpropoxy]benzoic acid methyl
ester ( 1.00 g, 3.6 mmol) prepared as in Procedure VII (Step a) was
dissolved in 6 N HCI (aq.) (10 ml.) and dioxane (5 ml.) and heated at
reflux temperature for 8 h. The mixture was then cooled and concentrated in
vacuo giving 2-amino-5-[(S)-(+)-3-hydroxy-2- methylpropoxypenzoic acid (936
mg, 3.6 mmol, 100%) as the hydrochloride salt. Data for
2-amino-5-[(S)-(+)-3-hydroxy-2-methylpropoxy]benzoic acid hydrochloride: 1H
NMR (300 MHz, D2O): d 7.39 (d, 1H), 7.22 (d, 1H), 7.18 (dd, 1H), 3.95 (dd,
1H), 3.79 (dd, 1H), 3.40 (m, 2H), 1.96 (m, 1H), 0.95 (d, 3H) ppm; MS (ESI),
m/z: 226 ([M+H]+) . b 2-Amino-5-r(SH+)-3-hvdroxy-2-methylpropoxyl- L/-
(isopropylcarbamoylmethyl)benzamide A mixture of
2-amino-5-[(S)-(+)-3-hydroxy-2-methylpropoxy]benzoic acid hydrochloride
(200 mg, 0.76 mmol), 2-amino-L/-isopropylacetamide*HCI (INTERMEDIATE 1.1)
(105 mg, 0.70 mmol) and triethylamine (0.23 ml_, 1.68 mmol) in DMF (5 ml.)
was stirred at room temperature for 5 min. EDC (176 mg, 0.92 mmol) and HOBt
(124 mg, 0.92 mmol) were added and stirring continued at room temperature
for 16 h. The mixture was partitioned between ethyl acetate and sat. NaHCO3
(aq.) and the aqueous extracted with additional ethyl acetate. The combined
organics were washed with brine, dried (MgSO4), filtered and concentrated
in vacuo. The crude 2-amino-5-[(S)-(+)-3-hydroxy-2-methylpropoxy]-N-
(isopropylcarbamoylmethyl)benzamide (INTERMEDIATE VIII. 1) was used
directly in the next reaction. Similarly prepared were:INTERMEDIATE VIII.2:
2-Amino- L/-[(cyclopropylnnethylcarbannoyl)nnethyl]-5-[(S)-(+)-3-
hydroxy-2-methylpropoxy]benzamide (from INTERMEDIATE 1.7) INTERMEDIATE
VIII.3: 2-Amino-5-(3-hydroxypropoxy)- L/-
(isopropylcarbamoylmethyl)benzamide (fronn
2-acetylannino-5-(3-hydroxypropoxy)benzoic acid methyl ester & INTERMEDIATE
1.1) INTERMEDIATE VIII.4: 2-Amino-
L/-ethylcarbamoylmethyl-5-[(S)-(+)-3-hydroxy-2- methylpropoxyjbenzamide
(from INTERMEDIATE 1.3) INTERMEDIATE VIII.5:
2-Amino-5-[(S)-(+)-3-hydroxy-2-methylpropoxy]- L/-
propylcarbamoylmethylbenzamide (from INTERMEDIATE 1.4) INTERMEDIATE VIII.6:
2-Amino- L/-[(cyclopropylmethylcarbamoyl)methyl]-5-(3-
hydroxypropoxy)benzamide (from 2-acetylamino-5-(3-hydroxypropoxy)benzoic
acid methyl ester & INTERMEDIATE I.7) Procedure IX INTERMEDIATE IX. 1:
A/-(4-Methoxvbenzyl)-3-piperidin-1 -ylpropan-1 -amine a)
4-Methoxy-IV-(3-piperidin-1-ylpropyl)benzamide To a solution of
L/-3-aminopropylpiperidine ( 1.4 g, 10 mmol) in dichloromethane (20 ml.)
was added DIEA ( 1.9 ml_, 11 mmol) followed by slow addition of 4-methoxy
benzoyl chloride ( 1.9 g, 11 mmol). The reaction mixture was stirred at
room temperature for 18 h. The solution was washed with 1N KOH (aq.) ( 1 x
20 ml.) and brine ( 1 x 20 ml_). The organic phase was dried (K2CO3) and
concentrated in vacuo to afford 4-methoxy-N-(3-
pipetidin-1-ylpropyl)benzamide ( 1.9 g, 6.9 mmol, 69%) as an oil. Data for
4-methoxy-N-(3-piperidin-1-ylpropyl)benzamide: MS (ESI) m/z: 277 ([M+H] +)
. b) /V-(4-Methpxybenzyl)-3-pipe ridjh- 1-ylpropan-1 -amineTo a solution of
4-methoxy-N-(3-piperidin-1-ylpropyl)benzamide (1.9 g, 6.9 mmol) in THF (15
mL) was added borane*THF (1M in THF, 10 mL, 10 mmol) and the reaction
mixture heated at reflux temperature for 18 h. The solution was cooled to
room temperature and quenched with 4N HCI/dioxane (2 mL). The product
mixture was washed with diethyl ether (2 x 50 mL) and basified with 40%
(w/w) KOH (aq.). The aqueous layer was extracted with dichloromethane (3 x
50 mL) and the organic phase dried (Na2SO4) and concentrated /n aa/o. The
resultant oil was purified by chromatography on silica gel with methanol
:dichloromethane (1:9, v/v) as eluent to afford
N-(4-mbthoxybbnzyl)-3-pipbridin- 1~ylpropan~1 -amine (INTERMEDIATE IX.1)
(400 mg, 1.5 mmol, 22%). Data for
N-(4-methoxybenzyl)-3-piperidin-1-ylpropan-1 -amine (INTERMEDIATE IX. 1):
MS (ESI) m/z: 263 ([M+H]+) . Procedure X INTERMEDIATE X.1 :
2-Amino-L/-(isopropylcarbamoylmethyl)-5-rmethyl-(3-piperidin-1- 



ylpropyDaminolbenzamide a) 5-Fluoro-2-nitrobenzoic acid To a solution of
3-fluorobenzoic acid (7.9 g, 56 mmol) in cone sulphuric acid (50 mL) cooled
to 0 0C was added fuming nitric acid (4.7 g, 67 mmol) dropwise. After the
addition the solution was warmed to room temperature and stirring continued
for 1 h. The solution was poured into water (750 mL) and extracted with
ethyl acetate (3 x 10OmL). The combined extracts were dried (MgSO 4) and
concentrated in vacuo to yield 5-fluoro-2- nitrobenzoic acid as a pale
yellow solid (9.6 g, 52 mmol, 93%). Data for 5-fluoro-2-nitrobenzoic acid:
1H NMR (300MHz, d6-DMSO): d 7.66 (m, 1H), 7.74 (m, 1H), 8.17 (m, 1H) ppm.
b) 5-Fluoro-L/-(isopropylcarbamoylmethyl)-2-nitrobenzamideTo a solution of
5-fluoro-2-nitrobenzoic acid (2.3 g, 12.4 mmol) in dichloromethane (20 ml.)
was added oxalyl chloride (3.2 g, 2.2 nriL, 24.8 mmol) dropwise. After 1 h
the solution was concentrated to dryness. 2-Amino- L/-isopropylacetamide
(INTERMEDIATE 1.1) (0.30 g, 2.6 mmol) was dissolved in dichloromethane (20
ml.) and diisopropylethylamine (DIEA) (6.8 ml_, 38.9 mmol) added. The acid
chloride in dichloromethane (10 ml.) was added dropwise and the reaction
mixture stirred at room temperature for 18 h. The reaction mixture was
concentrated in vacuo, the residue dissolved in dichloromethane and washed
with 1N NaOH (aq.), 1N HCI (aq.) and brine. The organic layers were dried
(MgSO 4) and concentrated in vacuo to yield
5-fluoro-N-(isopropylcarbamoylmethyl)-2-nitrobenzamide (2.7 g, 9.5 mmol,
81%) as a yellow solid. Data for
5-fluoro-N-(isopropylcarbamoylmethyl)-2-nitrobenzamide: MS (ESI) m/z: 284
([M + H]+) . c)
L/-(lsopropylcarbamoylmethyl)-5-rmethyl-r(4-methoxybenzyl)(3-piperidin-1-
ylpropyl)aminol-2-nitrobenzam ide To a solution of
5-fluoro-N-(isopropylcarbamoylmethyl)-2-nitrobenzamide (0.28g, 1.0 mmol)
and L/-(4-methoxybenzyl)-3-piperidin-1-ylpropan-1 -amine (INTERMEDIATE IX.
1) (0.4Og, 1.5 mmol) in acetonitrile (10 ml.) was added K2CO3 (excess) and
the reaction mixture stirred at room temperature for 36 h. The reaction
mixture was filtered and concentrated in vacuo. The resulting oil was
purified by chromatography on a silica gel with methanol: dichloromethane (
1:9, v/v) as eluent to afford N-
(isopropylcarbamoylmethyl)-5-[methyl[(4-methoxybenzyl)(3-piperidin-1-ylprop
yl)amino]-2- nitrobenzamide (165 mg, 0.31 mmol, 31%) as a yellow foam. Data
for N-(isopropylcarbamoylmethyl)-5-[methyl[(4-methoxybenzyl)(3-piperidin-1-
ylpropyl)amino]-2-nitrobenzamide: MS (ESI) m/z: 526 ([M H]+)d)
2-Annino-L/-(isopropylcarbannoylnnethyl)-5-r(4-nnethoxybenzyl)(3-piperidin-
1- ylpropyDaminolbenzamide To a solution of
N-(isopropylcarbamoylmethyl)-5-[methyl-[(4-methoxybenzyl)-(3-piperidin-
1-ylpropyl)amino]-2-nitrobenzamide (0.16 g, 0.31 mmol) in ethanol (7ml_)
was added tin chloride dihydrate (200 rng, 0.90 mmol). The mixture was
heated at reflux temperature for 18 h. The mixture was concentrated in
vacuo, dissolved in dichloromethane and washed with 1N NaOH (aq.) and
brine. The resulting oil was purified by chromatography on a silica gel
with methanol: dichloromethane (1:9, v/v) as eluent to yield 2-amino-N-
(isopropylcarbamoylmethyl)-5-[(4-methoxybenzyl)(3
iperidin-1-ylpropyl)amino]benzamide (INTERMEDIATE X.1) (0.08g, 0.16 mmol,
52%) as a brown foam. Data for
2-amino-N-(isopropylcarbamoylmethyl)-5-[(4-methoxybenzyl)(3-piperidin-1-
ylpropyl)amino]benzamide (INTERMEDIATE X.1): MS (ESI) m/z: 496 ([M+H]+)
Similarly prepared were: INTERMEDIATE X.2: 2-Amino-
L/-(isopropylcarbamoylmethyl)-5-[methyl(3-piperidin-1-
ylpropyl)amino]benzamide (from INTERMEDIATE 1.1 & methyl(3-piperidin-1-
ylpropyl)amine) INTERMEDIATE X.3: 2-Amino-
L/-(isopropylcarbamoylmethyl)-5-(3-piperidin-1- ylpropylsulfanyl)benzamide
(from INTERMEDIATE 1.1 & 3-piperidin-1-ylpropane-1 -thiol) Procedure Xl
INTERMEDIATE XI.1 : Dimethyl-r3-(4,4,5,5-tetramethyl-ri
,3,21-dioxaborolan-2- vDbenzylla mine To a solution of 3-bromomethylphenyl
boronic acid pinacol ester (Combi Block Inc., 297 mg, 1.0 mmol) in
acetonitrile (5 ml.) was added dimethylamine (2M solution in methanol,2.0
mmol) followed by the addition of K2CO3 (691 nng, 5.0 mmol). The reaction
mixture was stirred at room temperature for 16 h. Acetonitrile was removed
under vacuum and the 



residue was partitioned between ethyl acetate and water. The organic layer
was washed with saturated NaHCO 3, dried (MgSO 4), filtered and the
filtrate concentrated in vacuo to give dimethyl-[3-(4,
4,5,5-tetramethyl[1,3,2]dioxaborolan-2-yl)benzyl]amine (INTERMEDIATE XU) as
a viscous oil (200 mg, 0.77 mmol, 77%). Data for
dimethyl-[3-(4,4,5,5-tetramethyl[1,3,2]dioxaborolan-2-yl)benzyl]amine
(INTERMEDIATE Xl. 1): 1H NMR (300 MHz, CD3OD): d 7.70 (m, 2H), 7.30-7.45
(m, 2H), 3.50 (s, 2H), 2.28 (s, 6H), 1.36 (s, 12H) ppm; MS (ESI), m/z: 262
([M+H] +) . Similarly prepared was: INTERMEDIATE XI.2:
1-[3-(4,4,5,5-Tetramethyl[1,3,2]dioxaborolan-2-yl)benzyl]piperidine
Procedure XII INTERMEDIATE XII.1 : (1S,3R)-3-Piperidin-1-ylcvclopentyl
methanesulphonate a) (1R,4S)-4-Piperidin-1-ylcvclopent-2-en-1-yl acetate To
a solution of (1R, 4R)-4-[(methylsulphonyl)oxy]cyclopent-2-en-1yl acetate (
1.0 g, 4.54 mmol) (for preparation see: Borcherding, D. R., et al. J. Med.
Chem. 1996, 39, 2615-2620) in DMF (10 ml.) was added piperidine (2.25 ml_,
22.7 mmol). The mixture was stirred at room temperature overnight. The
mixture was diluted with water and extracted with ethyl acetate. The
combined organic layers were dried (MgSO 4), filtered and concentrated in
vacuo. The residue was purified by column chromatography on silica gel with
dichloromethane: methanol (9:1, v/v) as eluent to afford (1R, 4R)-4-
[(methylsulphonyl)oxy]cyclopent-2-en-1yl acetate (654 mg, 3.13 mmol, 69 %).
Data for (1R, 4R)-4-[(methylsulphonyl)oxy]cyclopent-2-en-1yl acetate: 1H
NMR (300 MHz, CDCI3) : d 6.09 (ddd, 1H), 5.89 (ddd, 1H), 5.55 (ddd, 1H),
3.72 (ddd, 1H), 2.50-2.35 (m, 5H), 2.03 (s, 3H), 1.72 (dt, 1H), 1.58 (m,
4H), 1.41 (m, 2H) ppm; MS (ESI), m/z: 210 ([M + H]+) .b (
1R,4S)-4-Piperidin-1-yl-cvclopent-2-en-1-ol To a solution of (1R,
4R)-4-[(methylsulphonyl)oxy]cyclopent-2-en-1yl acetate (164 mg, 0.78 mmol)
in methanol (2.0 nriL), was added K2CO3 (37 nng, 0.27 mmol). The mixture
was stirred at room temperature overnight. The solvent was removed in vacuo
and the residue was partitioned between ethyl acetate and water. The
organic phase was dried (MgSO 4), filtered and concentrated in vacuo to
yield (1R,4S)-4-piperidin-1-ylcyclopent-2-en-1ol (103 mg, 0.61 mmol, 78%)
which was used in the next reaction without further purification. Data for
(1R,4S)-4-piperidin-1-ylcyclopent-2-en-1-ol: 1H NMR (300 MHz, CDCI3) : d
5.92 (m, 2H), 4.62 (m, 1H), 3.81 (br s, 1H), 3.43 (m, 1H), 2.45-2.27 (m,
5H), 1.65-1 .50 (m, 5H), 1.4 (m, 2H) ppm; MS (ESI) m/z:168 ([M+H] +) . c) (
1S,3R)-3-Piperidin-1 -ylcvclopentanol To a solution of
(1R,4S)-4-piperidin-1-ylcyclopent-2-en-1-ol (50 mg, 0.30 mmol) in methanol
( 1 ml_), was added a catalytic amount of platinum (IV) oxide (PtO 2) . The
mixture was stirred under a hydrogen atmosphere ( 1 atm.) for 4 h. The
mixture was filtered and solvent evaporated in vacuo to afford
(1S,3R)-3-pipedin-1-yicyciopentanoi (32 mg, 0.19 mmol, 63%). This was used
in the next step without further purification. Data for
(1S,3R)-3-piperidin-1-ylcyclopentanol: MS (ESI) m/z: 170 ([M+H] +) . d)
(1S,3R)-3-Piperidin-1-ylcvclopentyl methanesulphonate To a solution of
3-piperidin-i-yl-cyclopentanol (150 mg, 0.89 mmol) in dichloromethane (2.5
ml.) at 0 0C were added methanesulphonyl chloride (206 ml_, 2.66 mmol) and
triethylamine (370 uL; 2.66 mmol). The mixture was warmed to room
temperature and stirred for 3 h. The mixture was then diluted with ethyl
acetate and washed with 1N HCI (aq.), sat. NaHCO 3 (aq.) and brine. The
organic layer was dried (MgSO 4), filtered andconcentrated in vacuo. The
crude (1S.SRyS-pipepdin-i-ylcyclopentyl methanesulphonate (INTERMEDIATE
Xl1.1) (90 mg, 0.36 mmol, 41%) was used without further purification. Data
for (IS^Rj-S-Piperidin-i-ylcyclopentyl methanesulphonate: MS (ESI) m/z: 248
([M+H]+) Synthesis Of Examples According to the Invention EXAMPLE 1a:
L/-lsopropyl-2-r4-oxo-6-(3-piperidin-1-ylpropoxy)-2-quinolin-5-yl-4Hquinazo
lin- 3-yllacetamide a) L/-lsopropyl-2-r4-oxo-6-(3-piperidin-1
-ylpropoxy)-2-quinolin-5-yl-1 ,4-dihvdro-2Hquinazolin- 3-yllacetamide A
solution of 2-amino-L/-(isopropylcarbamoylmethyl)-5-(3-piperidin-1-
ylpropoxy)benzamide (INTERMEDIATE VII. 1) (50.5 mg, 0.13 mmol), 5-
quinolinecarboxaldehyde (25 mg, 0.16 mmol) and acetic acid (glacial, 2
drops, cat.) in 



anhydrous ethanol (1.5 ml.) was heated at 85 0C in a sealed vial for 19 h.
The mixture was concentrated and the residue dissolved in chloroform (2
ml_). MP-carbonate (Argonaut Technologies, loading 2.89 mmol/g, 170 mg,
0.49 mmol) and PS-TsNHNH2 (Argonaut Technologies, loading 3.96 mmol/g, 125
mg, 0.50 mmol) resins were added to scavenge acid and unreacted aldehyde,
respectively, and the resultant suspension was agitated for 20 h using an
orbital shaker. The mixture was filtered and the resin was washed with
chloroform (3 x 1 ml_). The combined filtrates were used directly in Step
b), and a sample was removed for MS analysis.Data for
N-lsopropyl-2-[4-oxo-6-(3-piperidin-1-ylpropoxy)-2-quinolin-5-yl-1,4-dihydr
o-2Hquinazolin- 3-yl]acetamide: MS (ESI) m/z: 516 ([M+H] +), 1030
([2IVKH]+), 1053 ([2M+Na] +) . b)
L/-lsopropyl-2-r4-oxo-6-(3-piperidin-1-ylpropoxy)-2-quinolin-5-yl-4H-quinaz
olin-3- yllacetamide Manganese dioxide (55 rng, 0.63 mmol) was added to the
chloroform solution produced in Step a). The resultant dark suspension was
heated at 60 0C in a sealed vial for 2.5 h. The mixture was filtered
through CELITE(tm) and the filtrate was concentrated in vacuo. The crude
product was purified by preparative thin layer chromatography (500 mm
plate) with methanol:dichloromethane:NH 4OH (aq.) (20:179:1, v/v) as eluent
to afford N-isopropyl-2-
[4-oxo-6-(3-piperidin-1-ylpropoxy)-2-quinolin-5-yl-4H-quinazolin-3-yl]aceta
mide (EXAMPLE 1a) (28 mg, 0.05 mmol, 40% from 2-amino-
L/-(isopropylcarbamoylmethyl)-5- (3-piperidin-1-ylpropoxy)benzamide) as an
off-white solid. Data for
N-isopropyl-2-[4-oxo-6-(3-piperidin-1-ylpropoxy)-2-quinolin-5-yl-4H-quinazo
lin-3- yl]acetamide (EXAMPLE 1a): 1H NMR (300 MHz, CDCI3) : d 8.98 (dd,
1H), 8.26 (d, 1H), 8.09 (d, 1H), 7.84-7.79 (m, 2H), 7.73 (d, 1H), 7.69 (d,
1H), 7.42 (ddd, 2H), 5.31 (d, 1H), 4.38 (ABq, 2H), 4.19-4.17 (m, 2H), 3.92
(septet, 1H), 2.55 (t, 2H), 2.48-2.42 (br m, 3H), 2.10-1 .05 (t, 2H),
1.65-1 .61 (m, 5 H), 1.50-1 .44 (m, 2H), 1.06 (d, 3H), 1.01 (d, 3H) ppm; MS
(ESI) m/z: 514 ([M+H] +), 1027 ([2M+H] +), 1049 ([2M+Na] +) . The following
compounds (Examples 1b-1q) were prepared in a similar manner: EXAMPLE 1b:
2-[2-(3-lsopropoxyphenyl)-4-oxo-6-(3-piperidin-1 -ylpropoxy)-4H-quinazolin-
3-yl]-L/-isopropylacetamide, MS (ESI) m/z: 521 ([M+H] +) (from INTERMEDIATE
VII. 1) EXAMPLE 1c:
L/-lsopropyl-2-[4-oxo-6-(3-piperidin-1-ylpropoxy)-2-(3-propoxyphenyl)-4Hqui
nazolin- 3-ylacetamide, MS (ESI) m/z: 521 ([M+H] +) (from INTERMEDIATE VII.
1) EXAMPLE 1d:
2-[2-(2-Fluoro-5-methoxyphenyl)-4-oxo-6-(3-piperidin-1-ylpropoxy)-4Hquinazo
lin- 3-yl]- L/-isopropylacetamide, MS (ESI) m/z: 5 11 ([M+H] +) (from
INTERMEDIATE VII. 1)EXAMPLE 1e:
L/-lsopropyl-2-[4-oxo-6-(3-piperidin-1-ylpropoxy)-2-(3-
trifluoromethylphenyl)-4H-quinazolin-3-yl]acetamide, MS (ESI) m/z: 531
([M+H]+) (from INTERMEDIATE VII. 1) EXAMPLE 1f:
L/-lsopropyl-2-[4-oxo-6-(3-piperidin-1-ylpropoxy)-2-(3,4,5-trifluorophenyl)
- 4H-quinazolin-3-yl]acetamide, MS (ESI) m/z: 517 ([M+H]+) (from
INTERMEDIATE VII. 1) EXAMPLE 1g:
2-[2-(3-lodophenyl)-4-oxo-6-(3-piperidin-1-ylpropoxy)-4H-quinazolin-3-yl]-
L/-isopropylacetamide, MS (ESI) m/z: 589/590 ([M+H]+) (from INTERMEDIATE
VII. 1) EXAMPLE 1h:
L/-lsopropyl-2-[2-(6-methoxypyridin-2-yl)-4-oxo-6-(3-piperidin-1
-ylpropoxy)- 4H-quinazolin-3-yl]acetamide, MS (ESI) m/z: 494 ([M+H]+) (from
INTERMEDIATE VII. 1) EXAMPLE 1i :
2-[2-(3-Cyclopentyloxyphenyl)-4-oxo-6-(3-piperidin-1
-ylpropoxy)-4Hquinazolin- 3-yl]- L/-isopropylacetamide, MS (ESI) m/z: 547
([M+H]+) (from INTERMEDIATE VII. 1) EXAMPLE 1j :
L/-lsopropyl-2-[4-oxo-6-(3-piperidin-1
-ylpropoxy)-2-pyrimidin-5-yl-4Hquinazolin- 3-yl]acetamide, MS (ESI) m/z:
465 ([M+H]+) (from INTERMEDIATE VII. 1) EXAMPLE 1k:
L/-lsopropyl-2-[4-oxo-6-(3-piperidin-1-ylpropoxy)-2-(3-pyrrol-1-ylphenyl)-4
Hquinazolin- 3-yl]acetamide, MS (ESI) m/z: 528 ([M+H]+) (from INTERMEDIATE
VII. 1) EXAMPLE 11:
3-[3-(lsopropylcarbamoylmethyl)-4-oxo-6-(3-piperidin-1-ylpropoxy)-3,4-
dihydroquinazolin-2-yl]benzoic acid methyl ester, MS (ESI) m/z: 521
([M+H]+) (from INTERMEDIATE VII. 1) EXAMPLE 1m:
2-[2-(3-Dimethylaminophenyl)-4-oxo-6-(3-piperidin-1-ylpropoxy)-4Hquinazolin
- S-yll-W-isopropylacetamide, MS (ESI) m/z: 506 ([M+H]+) (from INTERMEDIATE
VII. 1) EXAMPLE 1n:
2-[2-(3-Cyanophenyl)-4-oxo-6-(3-piperidin-1-ylpropoxy)-4H-quinazolin-3-
yl]-L/-isopropylacetamide, MS (ESI) m/z: 488 ([M+H]+) (from INTERMEDIATE
VII. 1) EXAMPLE 1o:
2-[2-(3-Cyclobutoxyphenyl)-4-oxo-6-(3-piperidin-1-ylpropoxy)-4Hquinazolin- 



3-yl]-A/-isopropylacetamide, MS (ESI) m/z: 533 ([M+H]+) (from INTERMEDIATE
VII. 1) EXAMPLE 1p: L/-lsopropyl-2-[4-oxo-6-(3-piperidin-1
-ylpropoxy)-2-(3- trifluoromethoxyphenyl)-4H-quinazolin-3-yl]acetamide, MS
(ESI) m/z: 547 ([M+H]+) (from INTERMEDIATE VII. 1) EXAMPLE 1q:
2-[2-(1H-lndol-6-yl)-4-oxo-6-(3-piperidin-1-ylpropoxy)-4H-quinazolin-3-yl]-
L/-isopropylacetamide, MS (ESI) m/z: 502 ([M+H]+) (from INTERMEDIATE VII.
1) EXAMPLE 2a:
2-r2-(3-Chloro-4-fluorophenvn-4-oxo-6-(3-piperidin-1-ylpropoxy)-4Hquinazoli
n- 3-yll- L/-isopropylacetamide hydrochloridea)
2-r2-(3-Chloro-4-fluorophenyl)-6-(3-chloropropoxy)-4-oxo-4H-quinazolin-3-yl
l- L/- isopropylacetamide A mixture of
2-[2-(3-chloro-4-fluorophenyl)-6-hydroxy-4-oxo-4H-quinazolin-3-yl]- L/-
isopropylacetamide (INTERMEDIATE IV.1) (373 rng, 0.96 nrinnol), 3-bromo-1-
chloropropane (0.28 mL, 2.87 mmol) and K2CO3 (662 mg, 4.80 mmol) in
acetonitrile (5 ml.) was heated at reflux temperature for 24 h. The mixture
was cooled to room temperature and then poured into ice water (40 mL). The
resultant white solid was collected by filtration and washed with
additional portions of cold water (3 x 20 mL) followed by washing with cold
diethyl ether (3 x 10 mL) and cold hexane (2 x 10 mL) to remove residual
3-bromo-1-chloropropane. In this way 2-[2-(3-chloro-4-fluorophenyl)-6-
(3-chloropropoxy)-4-oxo-4H-quinazolin-3-yl]-N-isopropylacetamide (391 mg,
0.84 mmol, 87%) was obtained. Data for
2-[2-(3-chloro-4-fluorophenyl)-6-(3-chloropropoxy)-4-oxo-4H-quinazolin-3-yl
]-Nisopropylacetamide: MS (ESI) m/z: 466/468 ([M+H] +) b)
2-r2-(3-Chloro-4-fluoro-phenyl)-4-oxo-6-(3-piperidin-1-yl-propoxy)-4H-quina
zolin-3-yll- L/-isopropyl-acetamide hydrochloride To a suspension of
2-[2-(3-chloro-4-fluorophenyl)-6-(3-chloropropoxy)-4-oxo-4Hquinazolin-
3-yl]- L/-isopropylacetamide (120 mg, 0.26 mmol) in acetonitrile ( 1 mL)
wasadded K2CO3 (178 nng, 1.29 nnnnol), piperidine (0.76 nriL, 0.77 mmol)
and sodium iodide (20 nng, 0.13 nnnnol). The resultant mixture was heated
to 80 0C in a tightly capped vial with stirring for 20 h. The mixture was
then cooled to room temperature and poured into ice water (8 ml_). The
resultant white solid was collected by filtration and the filter cake was
washed with cold diethyl ether (3 x 10 ml_). The crude product was purified
by chromatography on silica gel with methanokdichloromethane ( 1:9, v/v) as
eluent to afford
2-[2-(3-chloro-4-fluorophenyl)-4-oxo-6-(3-piperidin-1-ylpropoxy)-4H-quinazo
lin-3-yl]-Nisopropylacetamide (120 mg, 0.23 mmol, 91%). The HCI salt was
prepared by treating the freebase with 5% HCI in ethanol (xs.) followed by
removal of the ethanolic HCI in vacuo. The resultant HCI salt was
redissolved in ethanol and the ethanol removed in vacuo (3 x) to help
remove residual HCI. The HCI salt thus obtained was then triturated with
diethyl ether and collected by filtration affording
2-[2-(3-chloro-4-fluorophenyl)-4-oxo-
6-(3-piperidin-1-ylpropoxy)-4H-quinazolin-3-yl]-N-isopropylacetamide
hydrochloride (EXAMPLE 2a) as a white crystalline solid. Data for
2-[2-(3-chloro-4-fluorophenyl)-4-oxo-6-(3-piperidin-1-ylpropoxy)-4H-quinazo
lin-3- yl]-N-isopropylacetamide hydrochloride (EXAMPLE 2a) : 1H NMR (300
MHz, CD3OD): d 7.82-7.45 (m, 6H), 4.63 (s, 2H), 4.28 (t, 2H), 3.93 (septet,
1H), 3.63 (d, 2H), 3.36 (t, 2H), 3.01 (t, 2H), 2.34 (m, 2H), 2.02-1.29 (m,
8H), 1.1 1 (d, 6H) ppm; MS (ESI) m/z: 515/517 ([M + H]+) . The following
compounds (Examples 2b-2ac) were prepared in a similar manner: EXAMPLE 2b:
L/-fert-Butyl-2-[2-(3-methoxyphenyl)-4-oxo-6-(3-pyrrolidin-1
-ylpropoxy)-4Hquinazolin- 3-yl] acetamide, MS (ESI) m/z: 493 ([M H]+) (from
INTERMEDIATE IV.3) EXAMPLE 2c:
L/-ferf-Butyl-2-[2-(3-chlorophenyl)-4-oxo-6-(3-pyrrolidin-1
-ylpropoxy)-4Hquinazolin- 3-yl] acetamide, MS (ESI) m/z: 497/499 ([M + H]+)
(from INTERMEDIATE IV.2) EXAMPLE 2d:
L/-fert-Butyl-2-[2-(3-methoxyphenyl)-4-oxo-6-(3-piperidin-1
-ylpropoxy)-4Hquinazolin- 3-yl] acetamide, MS (ESI) m/z: 507 ([M + H]+)
(from INTERMEDIATE IV.3) EXAMPLE 2e:
2-[2-(3,4-Difluorophenyl)-4-oxo-6-(3-piperidin-1 -ylpropoxy)-4H-quinazolin-
3-yl]- L/-isopropylacetamide, MS (ESI) m/z: 499 ([M+ H]+) (from
INTERMEDIATE IV.5) EXAMPLE 2f:
L/-fert-Butyl-2-[2-(3-chlorophenyl)-4-oxo-6-(3-piperidin-1-ylpropoxy)-4Hqui
nazolin- 3-yl] acetamide, MS (ESI) m/z: 5 11/513 ([M + H]+) (from
INTERMEDIATE IV.2) EXAMPLE 2g: 2-[2-(3-Ethoxyphenyl)-4-oxo-6-(3-piperidin-1
-ylpropoxy)-4H-quinazolin-3- yl]-L/-isopropylacetamide, MS (ESI) m/z: 507
([M + H]+) (from INTERMEDIATE IV.13) 



EXAMPLE 2h: L/-lsopropyl-2-[2-(3-methoxyphenyl)-4-oxo-6-(3-piperidin-1
-ylpropoxy)-4Hquinazolin- 3-yl]acetamide, MS (ESI) m/z: 493 ([M + H]+)
(from INTERMEDIATE IV.4)EXAMPLE 2i:
2-[2-(4-Fluoro-3-methoxyphenyl)-4-oxo-6-(3-piperidin-1
-ylpropoxy)-4Hquinazolin- 3-yl]-L/-isopropylacetamide, MS (ESI) m/z: 5 11
([M+H]+) (from INTERMEDIATE IV.7) EXAMPLE 2j:
L/-fert-Butyl-2-[2-(3-chlorophenyl)-6-(3-dimethylanninopropoxy)-4-oxo-4Hqui
nazolin- 3-yl]acetamide, MS (ESI) m/z: 471/473 ([M+H]+) (from INTERMEDIATE
IV.2) EXAMPLE 2k:
L/-fert-Butyl-2-[6-(3-dimethylaminopropoxy)-2-(3-methoxyphenyl)-4-oxo-4Hqui
nazolin- 3-yl]acetamide, MS (ESI) m/z: 467 ([M+H]+) (from INTERMEDIATE
IV.3) EXAMPLE 2I:
L/-fert-Butyl-2-[6-(3-diethylaminopropoxy)-2-(3-methoxyphenyl)-4-oxo-4Hquin
azolin- 3-yl]acetamide, MS (ESI) m/z: 495 ([M+H]+) (from INTERMEDIATE IV.3)
EXAMPLE 2m:
L/-fert-Butyl-2-[2-(3-chlorophenyl)-6-(3-diethylaminopropoxy)-4-oxo-4Hquina
zolin- 3-yl]acetamide, MS (ESI) m/z: 499/501 ([M+H]+) (from INTERMEDIATE
IV.2) EXAMPLE 2n: 2-{2-(3-Chlorophenyl)-6-[3-(4-hydroxypiperidin-1
-yl)propoxy]-4-oxo-4Hquinazolin- 3-yl}-L/-isopropylacetamide, MS (ESI) m/z:
513/515 ([M+H]+) (from INTERMEDIATE IV.14) EXAMPLE 2o:
2-{2-(3-Chlorophenyl)-6-[3-(3-hydroxypiperidin-1-yl)propoxy]-4-oxo-4Hquinaz
olin- 3-yl}-L/-isopropylacetamide, MS (ESI) m/z: 513/515 ([M+H]+) (from
INTERMEDIATE IV.14 EXAMPLE 2p:
2-{2-(4-Fluoro-3-methoxyphenyl)-6-[3-(4-hydroxypiperidin-1 -yl)propoxy]-4-
oxo-4H-quinazolin-3-yl}-L/-isopropylacetamide, MS (ESI) m/z: 527 ([M+H]+)
(from INTERMEDIATE IV.7) EXAMPLE 2q:
2-{2-(3-Chloro-4-fluorophenyl)-6-[3-(4-hydroxypiperidin-1 -yl)propoxy]-4-
oxo-4H-quinazolin-3-yl}-L/-isopropylacetamide, MS (ESI) m/z: 531/533
([M+H]+) (from INTERMEDIATE IV.1) EXAMPLE 2r:
L/-lsopropyl-2-[2-(3-methoxyphenyl)-4-oxo-6-(4-piperidin-1
-ylbutoxy)-4Hquinazolin- 3-yl]acetamide, MS (ESI) m/z: 507 ([M+H]+) (from
INTERMEDIATE IV.4) EXAMPLE 2s:
L/-lsopropyl-2-[2-(3-methoxyphenyl)-4-oxo-6-(2-piperidin-1
-ylethoxy)-4Hquinazolin- 3-yl]acetamide, MS (ESI) m/z: 479 ([M+H]+) (from
INTERMEDIATE IV.4) EXAMPLE 2t:
2-[2-(3-Methoxyphenyl)-4-oxo-6-(3-piperidin-1 -ylpropoxy)-4H-quinazolin-3-
yl]-L/-phenylacetamide, MS (ESI) m/z: 527 ([M+H]+) (from INTERMEDIATE IV.8)
EXAMPLE 2u:
L/-Benzyl-2-[2-(3-methoxyphenyl)-4-oxo-6-(3-piperidin-1-ylpropoxy)-4Hquinaz
olin- 3-yl]acetamide, MS (ESI) m/z: 541 ([M+H]+) (from INTERMEDIATE IV.9)
EXAMPLE 2v:
L/-lsopropyl-2-[7-methoxy-2-(3-methoxyphenyl)-4-oxo-6-(3-piperidin-1 -
ylpropoxy)-4H-quinazolin-3-yl]acetamide, MS (ESI) m/z: 523 ([M+H]+) (from
INTERMEDIATE IV.15)EXAMPLE 2w:
L/-lsopropyl-2-[2-(3-nnethoxyphenyl)-7-nnethyl-4-oxo-6-(3-piperidin-1 -
ylpropoxy)-4H-quinazolin-3-yl]acetamide, MS (ESI) m/z: 507 ([M+H] +) (from
INTERMEDIATE IV. 16) EXAMPLE 2x:
2-[7-Chloro-2-(3-methoxyphenyl)-4-oxo-6-(3-piperidin-1
-ylpropoxy)-4Hquinazolin- 3-yl]- L/-isopropylacetamide, MS (ESI) m/z:
527/529 ([M+H] +) (from INTERMEDIATE IV. 17) EXAMPLE 2y:
L/-fert-Butyl-2-{2-(3-chlorophenyl)-6-[3-(4-hydroxy-4-methylpiperidin-1 -
yl)propoxy]-4-oxo-4H-quinazolin-3-yl}acetamide, MS (ESI) m/z: 541 ([M+H] +)
(from INTERMEDIATE IV.2) EXAMPLE 2z:
L/-lsopropyl-2-{2-(3-methoxyphenyl)-6-[3-(4-methylpiperidin-1-yl)propoxy]-
4-oxo-4H-quinazolin-3-yl}acetamide, MS (ESI) m/z: 507 ([M+H] +) (from
INTERMEDIATE IV.4) EXAMPLE 2aa: 2-[6-[3-(4,4-Dimethylpiperidin-1
-yl)propoxy]-2-(3-methoxyphenyl)-4-oxo- 4H-quinazolin-3-yl]-
L/-isopropylacetamide, MS (ESI) m/z: 521 ([M+H] +) (from INTERMEDIATE IV.4)
EXAMPLE 2ab: 2-[6-[3-(4-Hydroxy-4-methylpiperidin-1
-yl)propoxy]-2-(3-methoxyphenyl)- 4-oxo-4H-quinazolin-3-yl]-
L/-isopropylacetamide, MS (ESI) m/z: 523 ([M+H] +) (from INTERMEDIATE IV.4)
EXAMPLE 2ac: 2-[2-(3-Methoxyphenyl)-4-oxo-6-(3-piperidin-1
-ylpropoxy)-4H-quinazolin- 3-yl]- L/-(2 J2J2-trifluoroethyl)acetamide J MS
(ESI) m/z: 533 ([M+H] +) (from INTERMEDIATES IV.27) EXAMPLE 3a:
2-r2-(3-Chlorophenvn-4-oxo-6-(3-piperidin-1-ylpropoxy)-4H-quinazolin-3-
yll- L/-isopropylacetamide hydrochloride 



A mixture of 2-amino-
L/-(isopropylcarbamoylmethyl)-5-(3-piperidin-1-ylpropoxy)benzamide
(INTERMEDIATE VII. 1) ( 1.40 g , 3.72 mmol) and ethyl 3-chlorobenzimidate
*HCI (INTERMEDIATE 111.1) (2.46 g , 11.16 mmol) in anhydrous ethanol (20
mL) was heated to 80 0C in a sealed pressure tube for 16 h. This was then
cooled and concentrated in vacuo. The crude residue was partitioned between
dichloromethane:2-propanol (3:1 [v/v], 80 mL) and water (50 mL) and the
aqueous extracted with additional dichloromethane:2-propanol (3:1 [v/v], 3
x 80 ml_). The combined organics were dried (MgSO4), filtered and
concentrated in vacuo. The amber oil thus obtained was purified by
chromatography on silica gel with dichloromethane:methanol:NH 4OH (aq.)
(170:29:1, v/v) as eluent to afford a sticky light yellow solid ( 1.74 g).
This was further purified by recrystallization from ethanohhexane to afford
a white solid (410 mg, 0.82 mmol, 22%). A second crop was obtained as
follows: the filtrate was concentrated in vacuo and the crude oil
partitioned between 1N HCI (aq.) (20 ml.) and ethyl acetate (10 ml.) and
washed with additional ethyl acetate (10 ml_). The aqueous phase was
basified with 3N NaOH (aq.) to give a white precipitate which was collected
by filtration and washed with cold water. The residue was recrystallized
from 90% ethanol (aq.) giving additional product as a white solid (254 mg,
0.52 mmol, 14%). Both batches were combined to afford
2-[2-(3-chlorophenyl)-4-oxo-6-
(3-piperidin-1-ylpropoxy)-4H-quinazolin-3-yl]-N-isopropylacetamide (664 mg,
1.34 mmol, 36%).
2-[2-(3-Chlorophenyl)-4-oxo-6-(3-piperidin-1-ylpropoxy)-4H-quinazolin-3-yl]
-Nisopropylacetamide was treated with 4N HCI in methanol (4 ml_, prepared
by the addition of AcCI (4 mmol ) to methanol (10 ml.) dropwise at 0 0C)
and concentrated in vacuo. The resultant crystalline white solid was
triturated with cold diethyl ether, collected by filtration and dried in
vacuo giving
2-[2-(3-chlorophenyl)-4-oxo-6-(3-piperidin-1-ylpropoxy)-4Hquinazolin-
3-yl]-N-isopropylacetamide hydrochloride (EXAMPLE 3a) (743 mg, 1.39 mmol,
37%). Data for
2-[2-(3-chlorophenyl)-4-oxo-6-(3-piperidin-1-ylpropoxy)-4H-quinazolin-3-yl]
-Nisopropylacetamide (free base): mp = 206-208.5 0C (dec); 1H NMR (300 MHz,
CD3OD): d 7.68-7.45 (m, 7H), 4.59 (s, 2H), 4.19 (t, 2H), 3.93 (septet, 1H),
2.75-2.55 (m, 6H), 2.12 (m, 2 H), 1.68 (m, 4H), 1.53 (m, 2H), 1.1 1 (d, 6H)
ppm; MS (ESI) m/z: 497/499 ([M+H]+) . Data for
2-[2-(3-chlorophenyl)-4-oxo-6-(3-piperidin-1-ylpropoxy)-4H-quinazolin-3-yl]
-Nisopropylacetamide hydrochloride (EXAMPLE 3a) : 1H NMR (300 MHz, CD3OD):
d 7.76- 7.56 (m, 7H), 4.65 (s, 2H), 4.29 (t, 2H), 3.93 (septet, 1H), 3.63
(br d, 2H), 3.39-3.30 (m, 2 H, partially obscured by solvent peak), 3.01
(br t , 2H), 2.33 (m, 2H), 2.03-1 .50 (m, 6H), 1.1 1 (d, 6H) ppm; MS (ESI)
m/z: 497/499 ([M+H]+) . The following compounds (EXAMPLES 3b-3v) were
prepared in a similar manner: EXAMPLE 3b:
L/-Cyclopropylmethyl-2-[2-(3-methoxyphenyl)-6-(3-morpholin-4-ylpropoxy)-
4-oxo-4H-quinazolin-3-yl]acetamide, MS (ESI) m/z: 507 ([M+H]+) (from
INTERMEDIATES VII.6 & III.2) EXAMPLE 3c:
L/-Cyclopropyl-2-[2-(3-methoxyphenyl)-6-(3-morpholin-4-ylpropoxy)-4-oxo-
4H-quinazolin-3-yl]acetamide hydrochloride, MS (ESI) m/z: 493 ([M+H]+)
(from INTERMEDIATES VII.5 & III.2)EXAMPLE 3d:
2-[2-(3-Chlorophenyl)-6-(3-morpholin-4-ylpropoxy)-4-oxo-4H-quinazolin-3-
yl]- L/-cyclopropylmethylacetamide, MS (ESI) m/z: 5 11/513 ([M+H] +) (from
INTERMEDIATES VII.6 & 111.1) EXAMPLE 3e:
L/-Cyclopropylmethyl-2-[6-(3-morpholin-4-ylpropoxy)-4-oxo-2-o-tolyl-4H- 5
quinazolin-3-yl]acetamide, MS (ESI) m/z: 491 ([M+H] +) (from INTERMEDIATES
VII.6 & III.8) EXAMPLE 3f:
L/-Cyclopropylmethyl-2-[2-(4-fluorophenyl)-6-(3-morpholin-4-ylpropoxy)-4-
oxo-4H-quinazolin-3-yl]acetamide, MS (ESI) m/z: 495 ([M+H] +) (from
INTERMEDIATES VII.6 & III.9) 10 EXAMPLE 3g:
L/-Cyclopropyl-2-[6-(3-morpholin-4-ylpropoxy)-4-oxo-2-m-tolyl-4Hquinazolin-
3-yl]acetamide, MS (ESI) m/z: 477 ([M+H] +) (from INTERMEDIATES VII.5 &
111.10) EXAMPLE 3h:
L/-Cyclopropylmethyl-2-[6-(3-morpholin-4-ylpropoxy)-4-oxo-2-thiophen-2-yl-
4H-quinazolin-3-yl]acetamide, MS (ESI) m/z: 483 ([M+H] +) (from
INTERMEDIATES VII.6 & 15 111.1 1) EXAMPLE 3i:
2-[2-(3-Chlorophenyl)-6-(3-morpholin-4-ylpropoxy)-4-oxo-4H-quinazolin-3-
yl]- L/-isopropylacetamide, MS (ESI) m/z: 499/501 ([M+H] +) (from
INTERMEDIATES VII.2 & III.1) 



EXAMPLE 3j:
2-[2-(3-Chlorophenyl)-6-(3-morpholin-4-ylpropoxy)-4-oxo-4H-quinazolin-3- 20
yl]- L/-cyclopropylacetamide, MS (ESI) m/z: 497/499 ([M+H] +) (from
INTERMEDIATES VII.5 & III. 1 ) EXAMPLE 3k:
L/-Cyclopropylmethyl-2-[2-(3,5-dimethoxyphenyl)-6-(3-morpholin-4-
ylpropoxy)-4-oxo-4H-quinazolin-3-yl]acetamide, MS (ESI) m/z: 537 ([M+H] +)
(from INTERMEDIATES VII.6 & 111.12) 25 EXAMPLE 3I:
2-[2-(3-Ethylphenyl)-4-oxo-6-(3-piperidin-1-ylpropoxy)-4H-quinazolin-3-yl]-
L/-isopropylacetamide, MS (ESI) m/z: 491 ([M+H] +) (from INTERMEDIATES VII.
1 & 111.13) EXAMPLE 3m:
L/-Cyclopropyl-2-[2-(3-methoxyphenyl)-4-oxo-6-(3-piperidin-1 -ylpropoxy)-
4H-quinazolin-3-yl]acetamide, MS (ESI) m/z: 491 ([M+H] +) (from
INTERMEDIATES VII.3 & III.2) 30 EXAMPLE 3n:
2-[2-(2,3-Dichlorophenyl)-4-oxo-6-(3-piperidin-1-ylpropoxy)-4H-quinazolin-
3-yl]- L/-isopropylacetamide, MS (ESI) m/z: 531/533 ([M+H] +) (from
INTERMEDIATES VII. 1 & 111.14) EXAMPLE 3o:
L/-lsopropyl-2-{2-(3-methoxyphenyl)-6-[3-(4-methylpiperazin-1 -yl)propoxy]-
4-oxo-4H-quinazolin-3-yl}acetamide, MS (ESI) m/z: 508 ([M+H] +) (from
INTERMEDIATES 35 VII.4 & III.2)EXAMPLE 3p:
2-[2-(5-Chlorothiophen-2-yl)-4-oxo-6-(3-piperidin-1
-ylpropoxy)-4Hquinazolin- 3-yl]- L/-isopropylacetamide, MS (ESI) m/z:
503/505 ([M+H] +) (from INTERMEDIATES VII. 1 & 111.15) EXAMPLE 3q:
2-[2-Cyclohexyl-4-oxo-6-(3-piperidin-1 -ylpropoxy)-4H-quinazolin-3-yl]- L/-
isopropylacetamide, MS (ESI) m/z: 469 ([M+H] +) (from INTERMEDIATES VII. 1
& 111.16) EXAMPLE 3r: L/-lsopropyl-2-[6-[(4-methoxybenzyl)-(3-piperidin-1
-ylpropyl)amino]-2-(3- methoxyphenyl)-4-oxo-4H-quinazolin-3-yl]acetamide,
MS (ESI) m/z: 612 ([M+H] +) (from INTERMEDIATES X.1 & III.2) EXAMPLE 3s:
L/-lsopropyl-2-{2-(3-methoxyphenyl)-6-[methyl(3-piperidin-1 -ylpropyl)
amino]-4-oxo-4H-quinazolin-3-yl}acetamide, MS (ESI) m/z: 506 ([M+H] +)
(from INTERMEDIATES X.2 & III.2) EXAMPLE 3t:
L/-lsopropyl-2-[2-(3-methoxyphenyl)-4-oxo-6-(3-piperidin-1 -
ylpropylsulfanyl)-4H-quinazolin-3-yl]acetamide, MS (ESI) m/z: 509 ([M+H] +)
(from INTERMEDIATES X.3 & III.2) EXAMPLE 3u:
L/-Cyclopropylmethyl-2-[2-(3-hydroxyphenyl)-6-(3-morpholin-4-ylpropoxy)-
4-oxo-4H-quinazolin-3-yl]acetamide, MS (ESI) m/z: 493 ([M+H] +) (from
INTERMEDIATES VII.6 & 111.17) EXAMPLE 3v: L/-Cyclopropylmethyl-2-[2-(1
H-indol-3-yl)-6-(3-morpholin-4-yl-propoxy)-4-
oxo-4H-quinazolin-3-yl]-acetamide, MS (ESI) m/z: 517 ([M+H] +) (from
INTERMEDIATES VII.6 & III.7) EXAMPLE 4a:
(S)-(+)-2-r6-(3-Diethylamino-2-methylpropoxy)-2-(3-methoxyphenvn-4-oxo-
4H-quinazolin-3-yll- L/-isopropylacetamide a)
(S)-(+)-2-r6-(3-Hvdroxy-2-methylpropoxy)-2-(3-methoxyphenyl)-4-oxo-4H-quina
zolin-3- yll- L/-isopropylacetamideMethod A To a solution of
2-[6-hydroxy-2-(3-methoxyphenyl)-4-oxo-4H-quinazolin-3-yl]- L/-
isopropylacetamide (INTERMEDIATE IV.4) ( 1.80 g, 4.9 mmol) in anhydrous
acetonitrile (50 ml.) was added S-(+)-3-bromo-2-methyl-1-propanol (2.25 g,
1.52 nriL, 14.7 mmol) and K2CO3 (3.39 g, 24.5 mmol) and the mixture stirred
at reflux temperature for 2 1 h. The reaction mixture was cooled and
partitioned between ethyl acetate (100 ml_) and water (300 ml.) and a white
precipitate formed. Filtration under vacuum, followed by drying (vacuum
oven, 80 0C) afforded (S)-(+)-2-[6-(3-hydroxy-2-methylpropoxy)-2-(3-
methoxyphenyl)-4-oxo-4H-quinazolin-3-yl]-N-isopropylacetamide ( 1.07 g, 2.4
mmol, 50%) as a white solid. Data for
(S)-(+)-2-[6-(3-hydroxy-2-methylpropoxy)-2-(3-methoxyphenyl)-4-oxo-4Hquinaz
olin- 3-yl]-N-isopropylacetamide: 1H NMR (300 MHz, CD3OD) d 7.68-7.63 (m,
2H), 7.50-7.41 (m, 2H), 7.15-7.10 (m, 3H), 4.59 (s, 2H), 4.13 (m, 1H), 4.02
(m, 1H), 3.93 (m, 1H), 3.84 (s, 3H), 3.69-3.58 (m, 2H), 2.17 (m, 1H), 1.10
(d, 9H) ppm. Method B A mixture of crude
(S)-(+)-2-amino-5-(3-hydroxy-2-methylpropoxy)- L/-
(isopropylcarbamoylmethyl)benzamide (INTERMEDIATE VIII. 1) (223 mg, 0.70
mmol) (prepared in Procedure VIII) and ethyl 3-methoxybenzimidate*HCI
(INTERMEDIATE III.2) 



(449 mg, 2.08 mmol) in anhydrous ethanol (5 ml.) was heated to 80 0C in a
tightly capped scintillation vial for 16 h. This was then cooled and
concentrated in vacuo. The crude residue was partitioned between
dichloromethane/2-propanol (3:1, v/v) and water and the aqueous extracted
with further dichloromethane/2-propanol (3:1, v/v). The combined organics
were dried (MgSO 4), filtered and concentrated in vacuo. The crude solid
thus obtained was suspended in cold ethyl acetate and collected by
filtration affording (S)-(+)-
2-[6-(3-hydroxy-2-methylpropoxy)-2-(3-methoxyphenyl)-4-oxo-4H-quinazolin-3-
yl]-Nisopropylacetamide (145 mg, 0.33 mmol, 43% from
2-amino-5-[(S)-(+)-3-hydroxy-2- methylpropoxy]benzoic acid) as a light
brown solid.b) (RM-)-Methanesulfonic acid 3-r3-(isopropyl
rbamoylmethyl)-2-(3-methoxyphenyl)-4-
oxo-3,4-dihvdroquinazolin-6-yloxyl-2-nnethylpropyl ester To a suspension of
(S)-(+)-2-[6-(3-hydroxy-2-methylpropoxy)-2-(3-methoxyphenyl)-4-oxo-
4H-quinazolin-3-yl]- L/-isopropylacetamide (0.96 g, 2.18 mmol) in
dichloromethane (100 ml.) cooled to -78 0C under argon was added
methanesulfonyl chloride (2.50 g, 1.7 mL, 21.90 mmol) dropwise over 5 min,
followed by dropwise addition (10 min) of triethylamine (2.21 g, 3.10 mL, 2
1.9 mmol). The reaction mixture was warmed to -30 0C over 60 min followed
by warming to room temperature over 15 min after which time the reaction
was found to be complete (HPLC monitoring). The reaction mixture was
diluted with ethyl acetate (300 mL), poured into ice water (100 mL) and the
organic phase washed with 1N HCI (aq.) (2 x 200 mL), sat. NaHCO3 (aq.) ( 1
x 200 mL) and brine ( 1 x 200 mL). The organic phase was dried (MgSO4) and
concentrated in vacuo to afford (R)-(-)- methanesulfonic acid
3-[3-(isopropylcarbamoylmethyl)-2-(3-methoxyphenyl)-4-oxo-3,4-
dihydroquinazolin-6-yloxy]-2-methylpropyl ester as a pale yellow solid (
1.13 g, 2.18 mmol, 100%, 91% purity by LC-MS).
cUS)-(+)-2-r6-(3-Diethylamino-2-methylpropoxy)-2-(3-methoxyphenvn-4-oxo-4Hq
uinazolin- 3-yll- L/-isopropylacetamide To a solution of
(R)-(-)-methanesulfonic acid 3-[3-(isopropylcarbamoylmethyl)-2-(3-
methoxyphenyl)-4-oxo-3,4-dihydroquinazolin-6-yloxy]-2-methylpropyl ester (
1.13 g, 2.18 mmol) in anhydrous acetonitrile (40 mL) was added potassium
carbonate (1.51 g, 10.95 mmol) followed by diethyl amine (3.20 g, 4.53 mL,
43.80 mmol) and the reaction mixture was heated at 80 0C in a pressure
tube. After 2 days (reaction complete by HPLC), the reaction mixture was
concentrated in vacuo to dryness and the residue was partitionedbetween
water (100 ml.) and ethyl acetate (150 ml_). The aqueous layer was
extracted with ethyl acetate (5 x 150 ml.) and with dichloromethane (5 x
100 ml_). The combined organic phase was dried (Na 2SO4), solvent
evaporated in vacuo, and the resulting residue purified by chromatography
on silica gel with a gradient of methanol :dichloromethane ( 1:19, v/v) to
methanol :dichloromethane (1:4, v/v) as eluent. The resultant solid was
recrystallised from diethyl etherhexane to afford
(S)-(+)-2-[6-(3-diethylamino-2-
methylpropoxy)-2-(3-methoxyphenyl)-4-oxo-4H-quinazolin-3-yl]-N-isopropy-ace
tamide (EXAMPLE 4a) (0.69 g, 1.40 mmol, 65% from
(S)-(+)-2-[6-(3-hydroxy-2-methylpropoxy)-
2-(3-methoxyphenyl)-4-oxo-4H-quinazolin-3-yl]-N-isopropylacetamide) as a
white solid. Data for
2-[6-(3-diethylamino-2-methyl-propoxy)-2-(3-methoxy-phenyl)-4-oxo-4Hquinazo
lin- 3-yl]-N-isopropyl-acetamide (EXAMPLE 4a) : M.p. 161-163 0C; 1H NMR
(300 MHz, CD3OD) d 7.68-7.63 (m, 2H), 7.50-7.41 (m, 2H), 7.15-7.10 (m, 3H),
4.59 (s, 2H), 4.10-4.04 (m, 2H), 3.96-3.90 (m, 1H), 3.84 (s, 3H), 2.67 (m,
6H), 2.24 (m, 1H), 1.10 (overlaping signals, 15H) ppm; MS (ESI) m/z: 495
([M+H] +) . The following compounds (Examples 4b-4v) were prepared in a
similar manner: Method A EXAMPLE 4b: (S)-(+)-
L/-Cyclopropylmethyl-2-[6-(2-methyl-3-morpholin-4-ylpropoxy)-4-
oxo-2-phenyl-4H-quinazolin-3-yl]acetamide, MS (ESI) m/z: 491 ([M+H] +)
(from INTERMEDIATE IV.6) EXAMPLE 4c:
(S)-(+)-2-[2-(3-Chlorophenyl)-6-(2-methyl-3-pyrrolidin-1 -ylpropoxy)-4-oxo-
4H-quinazolin-3-yl]- L/-isopropylacetamide, MS (ESI) m/z: 497/499 ([M+H] +)
(from INTERMEDIATE IV.14) EXAMPLE 4d: (S)-(+)-
L/-lsopropyl-2-[2-(3-methoxyphenyl)-4-oxo-7-(2-piperidin-1-
ylethoxy)-4H-quinazolin-3-yl]acetamide, MS (ESI) m/z: 479 ([M+H] +) (from
INTERMEDIATE IV. 18) EXAMPLE 4e: (S)-(+)-
L/-lsopropyl-2-[2-(3-methoxyphenyl)-4-oxo-7-(3-piperidin-1 -
ylpropoxy)-4H-quinazolin-3-yl]acetamide, MS (ESI) m/z: 493 ([M+H] +) (from 



INTERMEDIATE IV. 18) Method B EXAMPLE 4f:
(S)-(+)-2-[6-(3-Dimethylamino-2-methylpropoxy)-2-(3-methoxyphenyl)-4-
oxo-4H-quinazolin-3-yl]- L/-isopropylacetamide, MS (ESI) m/z: 467 ([M+H] +)
(from INTERMEDIATES VIII. 1 & III.2) EXAMPLE 4g:
(S)-(+)-2-[2-(3-Fluorophenyl)-6-(2-methyl-3-morpholin-4-ylpropoxy)-4-oxo-
4H-quinazolin-3-yl]- L/-isopropylacetamide, MS (ESI) m/z: 497 ([M+H] +)
(from INTERMEDIATES VIII. 1 & 111.18)EXAMPLE 4h:
(S)-(+)-2-[6-(3-Dimethylamino-2-nnethylpropoxy)-2-(3-fluorophenyl)-4-oxo-
4H-quinazolin-3-yl]- L/-isopropylacetamide, MS (ESI) m/z: 455 ([M+H] +)
(from INTERMEDIATES VIII. 1 & 111.18) EXAMPLE 4i:
(S)-(+)-2-[6-(3-Azetidin-1 -yl-2-methylpropoxy)-2-(3-methoxyphenyl)-4-oxo-
4H-quinazolin-3-yl]- L/-isopropylacetamide, MS (ESI) m/z: 479 ([M+H] +)
(from INTERMEDIATES VIII. 1 & III.2) EXAMPLE 4j:
(S)-(+)-2-[2-(3-Fluorophenyl)-6-(2-methyl-3-pyrrolidin-1 -ylpropoxy)-4-oxo-
4H-quinazolin-3-yl]- L/-isopropylacetamide, MS (ESI) m/z: 481 ([M+H] +)
(from INTERMEDIATES VIII. 1 & 111.18) EXAMPLE 4k: (S)-(+)-
L/-lsopropyl-2-[2-(3-methoxyphenyl)-6-(2-methyl-3-pyrrolidin-1-
ylpropoxy)-4-oxo-4H-quinazolin-3-yl]acetamide, MS (ESI) m/z: 493 ([M+H] +)
(from INTERMEDIATES VIII. 1 & III.2) EXAMPLE 4l: (S)-(+)-
L/-Ethyl-2-[2-(3-methoxyphenyl)-6-(2-methyl-3-piperidin-1-
ylpropoxy)-4-oxo-4H-quinazolin-3-yl]acetamide, MS (ESI) m/z: 493 ([M+H] +)
(from INTERMEDIATES VIII.4 & III.2) EXAMPLE 4m:
(S)-(+)-2-[2-(3-Chlorophenyl)-6-(2-methyl-3-piperidin-1 -ylpropoxy)-4-oxo-
4H-quinazolin-3-yl]- L/-propylacetamide, MS (ESI) m/z: 5 11/513 ([M+H] +)
(from INTERMEDIATES VIII.5 & 111.1) EXAMPLE 4n:
(S)-(+)-2-[2-(3-Methoxyphenyl)-6-(2-methyl-3-piperidin-1-ylpropoxy)-4-oxo-
4H-quinazolin-3-yl]- L/-propylacetamide, MS (ESI) m/z: 507 ([M+H] +) (from
INTERMEDIATES VIII.5 & III.2) EXAMPLE 4o:
(S)-(+)-2-[2-(3-Fluorophenyl)-6-(2-methyl-3-piperidin-1 -ylpropoxy)-4-oxo-
4H-quinazolin-3-yl]- L/-isopropylacetamide, MS (ESI) m/z: 495 ([M+H] +)
(from INTERMEDIATES VIII. 1 & 111.18) EXAMPLE 4p:
L/-Cyclopropylmethyl-2-{6-[3-(3,4-dihydro-1H-isoquinolin-2-yl)propoxy]-4-
oxo-2-phenyl-4H-quinazolin-3-yl}acetamide, MS (ESI) m/z: 523 ([M+H] +)
(from INTERMEDIATE VIII.6) EXAMPLE 4q: 2-[6-(3-Azepan-1
-ylpropoxy)-4-oxo-2-phenyl-4H-quinazolin-3-yl]- L/-
cyclopropylmethylacetamide, MS (ESI) m/z: 489 ([M+H] +) (from INTERMEDIATE
VIII.6) EXAMPLE 4r:
L/-Cyclopropylmethyl-2-[4-oxo-2-phenyl-6-(3-thiomorpholin-4-ylpropoxy)-
4H-quinazolin-3-yl]acetamide, MS (ESI) m/z: 493 ([M+H] +) (from
INTERMEDIATE VIII.6) EXAMPLE 4s:
(S)-(+)-2-[6-(3-Diethylamino-2-methylpropoxy)-2-(3-fluorophenyl)-4-oxo-
4H-quinazolin-3-yl]- L/-isopropylacetamide, MS (ESI) m/z: 483 ([M+H] +)
(from INTERMEDIATES VIII. 1 & 111.18)EXAMPLE 4t:
L/-Cyclopropylmethyl-2-{6-[3-(1 ,2,3,6-tetrahydropyridin-i -yl)-propoxy]-4-
oxo-2-phenyl-4H-quinazolin-3-yl}acetamide, MS (ESI) m/z: 473 ([M+H]+) (from
INTERMEDIATE VIII.6) EXAMPLE 4u: 2-{6-[3-(4-Cyanopiperidin-1
-yl)propoxy]-4-oxo-2-phenyl-4H-quinazolin-3-
ylJ-W-cyclopropylmethylacetamide, MS (ESI) m/z: 500 ([M+H]+) (from
INTERMEDIATE VIII.6) EXAMPLE 4v:
1-(S-fS-KCyclopropylmethylcarbamoyOmethylM-oxo^-phenyl-S^-
dihydroquinazolin-6-yloxy}propyl)piperidine-4-carboxylic acid ethyl ester,
MS (ESI) m/z: 547 ([M+H]+) (from INTERMEDIATE VIII.6) EXAMPLE 5a:
L/-Cvclopropylmethyl-2-r4-oxo-2-phenyl-6-(riS,3Sl-3-piperidin-1-
ylcvclopentyloxyMH-quinazolin^-yllacetam ide A mixture of crude
(IS.SRJ-S-piperidin-i-ylcyclopentyl methanesulphonate (INTERMEDIATE XII. 1)
(90 mg, 0.4 mmol), L/-cyclopropylmethyl-2-(6-hydroxy-4-oxo-2-
phenyl-4H-quinazolin-3-yl)acetamide (INTERMEDIATE IV.6) (71 mg, 0.2 mmol)
and Cs2CO3 (326 mg, 1.0 mmol) in DMSO (0.3 mL) was heated at 80 0C for 16
h. The mixture was then cooled and diluted with water. The aqueous layer
was extracted with ethyl acetate (3 x 20 mL). The combined organics were
dried (MgSO4), filtered and 



concentrated in vacuo. The residue was purified by chromatography on silica
gel with methanol :dichloromethane (1:9, v/v) as eluent to afford
N-cyclopropylmethyl-2-[4-oxo-2-
phenyl-b-tfiS.SSyS-piperidin-i-ylcyclopentyloxyyW-quinazolin-S-ylJacetamide
(EXAMPLE 5a) (14 mg, 0.029 mmol, 14%). Data for N-cyclopropylmethyl^-
-oxo^-phenyl- b-tfiS.SSyS-piperidin-iylcyclopentyloxy^
H-quinazolin-S-ylJacetamide (EXAMPLE 5a: 1H NMR (300 MHz, CD3OD): d
7.66-7.40 (m, 8H), 4.94-4.92 (m, 1H), 4.61 (s, 2H), 3.04-3.02 (d, 2H),
2.80- 2.78 (m, 1H), 2.62-2.58 (br m, 5H), 2.1-1.9 (m, 3H), 1.8-1 .7 (m,
2H), 1.68-1 .58 (m, 4H), 1.56-1.4 (m, 2H), 0.95-0.89 (m, 1H), 0.52-0.46 (m,
2H), 0.21-0.16 (m, 2H) ppm; MS (ESI) m/z: 501 ( [M+H]+) .EXAMPLE 6a:
2-r6-(5-Dimethylaminomethyl-2-fluorophenyl)-2-(3-methoxyphenyl)-4-oxo-
4H-quinazolin-3-yll- L/-isopropylacetannide a)
L/-lsopropyl-2-r2-(3-nnethoxyphenyl)-4-oxo-6-(4,4,5,5-tetrannethviri
,3,21dioxaborolan-2- yl)-4H-quinazolin-3-yllacetamide
Bis(pinacolato)diboron (0.59 g, 2.33 mmol), potassium acetate (0.34 g, 3.50
mmol) and PdCI2(dppf) (95 nng, 0.12 mmol) were added sequentially to a
degassed solution of 2-[6-
bromo-2-(3-methoxyphenyl)-4-oxo-4H-quinazolin-3-yl]- L/-isopropylacetamide
(INTERMEDIATE IV.10) (0.50 g, 1.16 mmol) in anhydrous DMF (50 ml.) and the
reaction mixture was heated at 80 C for 24 h. The solvent was removed in
vacuo and the brown residue partitioned between water and ethyl acetate.
The organic layer was washed with water and brine, dried (Na 2SO4) and the
solvent evaporated in vacuo. The residue was purified by chromatography on
silica gel with ethyl acetate:dichloromethane (3:7, v/v) as eluent to give
N-isopropyl-2-[2-(3-methoxyphenyl)-4-oxo-6-(4,4,5,5-
tetramethyl[1,3,2]dioxaborolan-2-yl)-4H-quinazolin-3-yl]acetamide (0.5'\ g,
1.07 mmol, 92%). Data for
N-isopropyl-2-[2-(3-methoxyphenyl)-4-oxo-6-(4,4,5,5-
tetramethyl[1,3,2]dioxaborolan-2-yl)-4H-quinazolin-3-yl]acetamide: 1H NMR
(300 MHz, CDCI3) d 8.78 (s, 1H), 8.16 (d, 1H), 7.72 (d, 1H), 7.38 (t, 1H),
7.20 (m, 2H), 7.03 (m, 1H), 5.74 (br d, 1H), 4.51 (s, 2H), 4.05 (m, 1H),
3.84 (s, 3H), 1.37 (s, 12H), 1.15 (d, 6H) ppm; MS (ESI) m/z: 478 ( [M+H] +)
. b)
2-r6-(2-Fluoro-5-formylphenyl)-2-(3-methoxyphenyl)-4-oxo-4H-quinazolin-3-yl
l- L/- isopropylacetamideTo a solution of
L/-isopropyl-2-[2-(3-methoxyphenyl)-4-oxo-6-(4,4,5,5-
tetramethyl[1,3,2]dioxaborolan-2-yl)-4H-quinazolin-3-yl]acetamide (70 nng,
0.15 mmol) in DMF (3 ml.) was added 3-bromo-4-fluorobenzaldehyde (70 nng,
0.34 nnnnol), followed by tetrakis(triphenylphosphine)palladium (Pd[P(C
6H5) ]4) (24 nng, 0.02 mmol) and 2M K3PO4 (aq.) (0.38 ml_, 0.76 mmol). The
mixture was heated at 80 0C under argon for 20 h, then cooled to room
temperature and DMF evaporated in vacuo. The crude product was purified by
preparative thin layer chromatography on silica gel with
methanokdichloromethane (1:9, v/v) as eluent to provide
2-[6-(2-fluoro-5-formylphenyl)-2-
(3-methoxyphenyl)-4-oxo-4H-quinazolin-3-yl]-N-isopropylacetamide (19.3 mg,
0.04 mmol, 27% yield). Data for
2-[6-(2-fluoro-5-formylphenyl)-2-(3-methoxyphenyl)-4-oxo-4H-quinazolin-3-yl
]-Nisopropylacetamide: 1H NMR (CDCI 3) d 10.05 (s, 1H), 8.53 (s, 1H), 8.10
(dd, 1H), 8.02 (m, 1H), 7.96 (m, 1H), 7.87 (m, 1H), 7.40 (m, 2H), 7.21 (m,
2H), 7.06 (m, 1H), 5.52 (br d, 1H), 4.55 (s, 2H), 4.09 (m, 1H), 3.85 (s,
3H), 1.16 (d, 6H) ppm; MS (ESI) m/z: 474 ([M + H]+) c)
2-r6-(5-Dimethylaminomethyl-2-fluorophenyl)-2-(3-methoxyphenyl)-4-oxo-4Hqui
nazolin- 3-yll- L/-isopropylacetamide To a solution of
2-[6-(2-fluoro-5-formylphenyl)-2-(3-methoxyphenyl)-4-oxo-4H-quinazolin-
3-yl]- L/-isopropylacetamide (19 mg, 0.04 mmol) in dichloroethane (2 mL)
and acetic acid (0.05 mL) was added dimethylamine (2M in acetonitrile, 0.50
mL ,1.0 mmol) and the reaction mixture was stirred at room temperature for
30 minutes. Sodium triacetoxyborohydride (70 mg, 0.33 mmol) was then added
as a solid with stirring at room temperature for 24 h. The solvent was
removed in vacuo, the residue partitioned betweenethyl acetate and a 1N
NaOH (aq.), the organic layer was washed with brine, dried (MgSO 4) and the
solvent evaporated. The resulting residue was subjected to preparative HPLC
purification to provide 2-[6-(5-dimethylaminomethyl-2-fluorophenyl)-2-(3-
methoxyphenyl)-4-oxo-4H-quinazolin-3-yl]-N-isopropylacetamide (EXAMPLE 6a)
(10 mg, 0.02 010101, 50 %). 



Data for
2-[6-(5-dimethylaminomethyl-2-fluorophenyl)-2-(3-methoxyphenyl)-4-oxo-4Hqui
nazolin- 3-yl]-N-isopropylacetamide (EXAMPLE 6a): 1H NMR (300 MHz, CD3OD):
d 8.48 (br s, 1H), 8.12-8.05 (m, 1H), 8.03-8.00 (m, 1H), 7.83-7.78 (m, 2H),
7.62-7.56 (m, 1H), 7.52-7.38 (m, 2H), 7.22-7.14 (m, 3H), 4.62 (s, 2H), 4.40
(s, 2H), 3.93 (septet, 1H), 3.84 (s, 3H), 2.92 (s, 6H), 1.05 (d, 6H) ppm;
MS (ESI) m/z: 503 ([M+H] +) . The following compounds (Examples 6b-6c) were
prepared in a similar manner: EXAMPLE 6b:
2-[6-(6-Dimethylaminomethylpyridin-2-yl)-2-(3-methoxyphenyl)-4-oxo-4Hquinaz
olin- 3-yl]- L/-isopropylacetamide, MS (ESI) m/z: 486 ([M+H] +) (from
INTERMEDIATE IV.10) EXAMPLE 6c:
2-[6-(4-Dimethylaminomethylpyridin-2-yl)-2-(3-methoxyphenyl)-4-oxo-4Hquinaz
olin- 3-yl]- L/-isopropylacetamide, MS (ESI) m/z: 486 ([M+H] +) (from
INTERMEDIATE IV.10) EXAMPLE 7a:
L/-Cvclopropylmethyl-2-r4-oxo-2-phenyl-6-(3-piperidin-1-ylmethylphenyl)-
4H-quinazolin-3-yllaceta mide a) Trifluoromethanesulfonic acid
3-r(cvclopropylmethylcarbamoyl)methyll-4-oxo-2-phenyl-
3,4-dihvdroquinazolin-6-yl este r
L/-Cyclopropylmethyl-2-(6-hydroxy-4-oxo-2-phenyl-4H-quinazolin-3-yl)acetami
de (INTERMEDIATE IV.6) (0.35 g, 1.0 mmol) was dissolved in dry pyridine (7
mL). The solution was cooled to 0 0C and trifluoromethanesulfonic anhydride
(0.5 ml, 3 mmol) wasadded dropwise. After 1 h the mixture was concentrated,
dissolved in dichloromethane and washed with saturated NaHCO3 (aq.) and
brine. The organic layer was dried (MgSO4) and concentrated to yield
trifluoromethanesulfonic acid 3-
[(cyclopropylmethylcarbamoyl)methyl]-4-oxo-2-phenyl-3,4-dihydroquinazolin-6
-ylester (0.33 g, 0.68 mmol, 68%) as a yellow solid. Data for
trifluoromethanesulfonic acid
3-[(cyclopropylmethylcarbamoyl)methyl]-4-oxo-2-
phenyl-3,4-dihydroquinazolin-6-yl ester. MS (ESI) m/z: 486 ( [M+H]+) . b)
L/-Cvclopropylmethyl-2-r6-(3-hvdroxymethylphenyl)-4-oxo-2-phenyl-4H-quinazo
lin-3- yllacetamide To trifluoromethanesulfonic acid
S-^cyclopropylmethylcarbamoyOmethylJ^-oxo^-phenyl-
3,4-dihydroquinazolin-6-yl ester (100 mg, 0.2 mmol) in acetone (2 ml.) and
water ( 1 ml.) was added 3-hydroxyphenyl boronic acid (60 mg, 0.4 mmol),
K2CO3 (excess), and tetrakis(triphenylphosphine)palladium (23 mg, 10 mol%).
The solution was heated at 6O0C for 1 h. The resulting mixture was cooled
to room temperature and the solid material collected by filtration, washed
with acetone and dried in vacuo to give Ncyclopropylmethyl-
l-fi-fi-hydroxymethylphenyiyA-oxo-l-phenyl-AH-quinazolin^- yljacetamide (60
mg, 0.14 mmol, 68%). Data for
N-cyclopropylmethyl-l-lQ-fi-hydroxymethylphenyiyA-oxo-l-phenyl-AHquinazolin
- 3-yl]acetamide: MS (ESI) m/z: 440 ([M+H]+) . c)
L/-Cvclopropylmethyl-2-r4-oxo-2-phenyl-6-(3-piperidin-1-ylmethylphenyl)-4H-
quinazolin- 3-yllaceta mide To
L/-cyclopropylmethyl-2-[6-(3-hydroxymethylphenyl)-4-oxo-2-phenyl-4H-quinazo
lin-3- yl]acetamide (10 mg, 0.02 mmol) in dichloromethane ( 1 ml.) was
added excess of triethylamine (-250 ml_) and methane sulfonyl chloride
(-150 ml_). After 1h the mixture was concentrated to dryness. The resulting
solid was suspended in dichloromethane ( 1 ml.) and excess piperidine (0.5
ml.) added. After stirring at room temperature for 1 h, the mixture was
concentrated in vacuo, dissolved in dichloromethane and washed with 1N NaOH
(aq.) and brine. The organic layer was dried (Na2SO4), concentrated in
vacuo and the resulting oil purified by chromatography on silica gel with a
gradient of methanol :dichloromethane ( 1:19, v/v) to
methanokdichloromethane (1:9, v/v) as eluent. This afforded
N-cyclopropylmethyl-Z-ft-oxo-Z-phenyl-
b-fi-piperidin-i-ylmethylphenyl)^!-!- quinazolin-3-yl]acetamide (EXAMPLE
7a) (4 mg, 0.01 mmol, 36%) as a tan-coloured solid. Data for
N-cyclopropylmethyl-2-[4-oxo-2-phenyl-6-(3-piperidin-1-ylmethylphenyl)-4Hqu
inazolin- 3-yl]acetamide (EXAMPLE 7a) : 1H NMR (300 MHz, CDCI3) : d 8.55
(d, 1H), 8.06 (dd, 1H), 7.76 (d, 1H), 7.70-7 .4 (m, 9H), 5.95 (t, 1H), 4.58
(s, 2H), 3.59 (br s, 2H), 3.16 (dd, 2H), 2.46 (br m, 4H), 1.62 (br m, 4H),
1.45 (m, 2H), 0.90 (m, 1H), 0.52 (m, 2H), 0.21 (m, 2H) ppm; MS (ESI) m/z:
507 ([M+H]+) . The following compounds (Examples 7b-7aa) were prepared in a
similar manner: EXAMPLE 7b:
L/-Cyclopropylmethyl-2-[2-(3-methoxyphenyl)-4-oxo-6-(3-piperidin-1 - 



ylmethylphenyl)-4H-quinazolin-3-yl]acetamide, MS (ESI) m/z: 537 ([M+H]+)
(from INTERMEDIATE IV.19) EXAMPLE 7c:
2-[2-(3-Chlorophenyl)-4-oxo-6-(3-piperidin-1-ylmethylphenyl)-4Hquinazolin-
3-yl]- L/-isopropylacetamide, MS (ESI) m/z: 529/531 ([M+H]+) (from
INTERMEDIATE IV.14) EXAMPLE 7d:
L/-lsobutyl-2-[2-(3-methoxyphenyl)-4-oxo-6-(3-piperidin-1-ylmethylphenyl)-
4H-quinazolin-3-yl]acetamide, MS (ESI) m/z: 539 ([M+H]+) (from INTERMEDIATE
IV.20) EXAMPLE 7e:
L/-lsopropyl-2-[2-(3-methoxyphenyl)-4-oxo-6-(3-piperidin-1 -
ylmethylphenyl)-4H-quinazolin-3-yl]acetamide, MS (ESI) m/z: 525 ([M+H]+)
(from INTERMEDIATE IV.4) EXAMPLE 7f:
L/-lsopropyl-2-[2-(3-methoxyphenyl)-4-oxo-6-(3-pyrrolidin-1 -
ylmethylphenyl)-4H-quinazolin-3-yl]acetamide, MS (ESI) m/z: 5 11 ([M+H]+)
(from INTERMEDIATE IV.4) EXAMPLE 7g:
2-[2-(3-Chlorophenyl)-4-oxo-6-(3-pyrrolidin-1-ylmethylphenyl)-4Hquinazolin-
3-yl]- L/-isopropylacetamide, MS (ESI) m/z: 515/517 ([M+H]+) (from
INTERMEDIATE IV.14) EXAMPLE 7h:
2-[6-(3-Azetidin-1-ylmethylphenyl)-4-oxo-2-phenyl-4H-quinazolin-3-yl]- L/-
cyclopentylacetamide, MS (ESI) m/z: 493 ([M+H]+) (from INTERMEDIATE
IV.21)EXAMPLE 7i:
2-[2-(3-Chlorophenyl)-6-(3-diethylaminomethylphenyl)-4-oxo-4H-quinazolin-
3-yl]-L/-isopropylacetamide, MS (ESI) m/z: 517/519 ([M+H]+) (from
INTERMEDIATE IV.14) EXAMPLE 7j:
2-[6-(3-Diethylaminomethylphenyl)-2-(3-methoxyphenyl)-4-oxo-4Hquinazolin-
3-yl]-L/-isopropylacetamide, MS (ESI) m/z: 513 ([M+H]+) (from INTERMEDIATE
IV.4) EXAMPLE 7k:
2-[6-(3-Dimethylaminomethylphenyl)-2-(3-methoxyphenyl)-4-oxo-4Hquinazolin-
3-yl]-L/-isopropylacetamide, MS (ESI) m/z: 485 ([M+H]+) (from INTERMEDIATE
IV.4) EXAMPLE 7I:
2-[2-(3-Chlorophenyl)-6-(3-dimethylaminomethylphenyl)-4-oxo-4Hquinazolin-
3-yl]-L/-isopropylacetamide, MS (ESI) m/z: 489/491 ([M+H]+) (from
INTERMEDIATE IV.14) EXAMPLE 7m:
2-[6-(3-Dimethylaminomethyl-4-methoxyphenyl)-4-oxo-2-phenyl-4Hquinazolin-
3-yl]-L/-isobutylacetamide, MS (ESI) m/z: 499 ([M+H]+) (from INTERMEDIATE
IV.23) EXAMPLE 7n:
2-[6-(3-Dimethylaminomethylphenyl)-2-(3-methoxyphenyl)-4-oxo-4Hquinazolin-
3-yl]-L/-isobutylacetamide, MS (ESI) m/z: 499 ([M+H]+) (from INTERMEDIATE
IV.20) EXAMPLE 7o:
2-(2-(3-Chlorophenyl)-6-{3-[(isopropylmethylamino)methyl]phenyl}-4-oxo-
4H-quinazolin-3-yl)-L/-isopropylacetamide, MS (ESI) m/z: 517/519 ([M+H]+)
(from INTERMEDIATE IV.14) EXAMPLE 7p:
2-[6-{3-[(lsobutylmethylamino)methyl]phenyl}-2-(3-methoxyphenyl)-4-oxo-
4H-quinazolin-3-yl]-L/-isopropylacetamide, MS (ESI) m/z: 527 ([M+H]+) (from
INTERMEDIATE IV.4) EXAMPLE 7q:
L/-lsopropyl-2-[6-{3-[(isopropylmethylamino)methyl]phenyl}-2-(3-
methoxyphenyl)-4-oxo-4H-quinazolin-3-yl]acetamide, MS (ESI) m/z: 513
([M+H]+) (from INTERMEDIATE IV.4) EXAMPLE 7r:
2-[6-{3-[(Ethylmethylamino)methyl]phenyl}-2-(3-methoxyphenyl)-4-oxo-4Hquina
zolin- 3-yl]-L/-isopropylacetamide, MS (ESI) m/z: 499 ([M+H]+) (from
INTERMEDIATE IV.4) EXAMPLE 7s:
2-(2-(3-Chlorophenyl)-6-{3-[(ethylmethylamino)methyl]phenyl}-4-oxo-4Hquinaz
olin- 3-yl)-L/-isopropylacetamide, MS (ESI) m/z: 503/505 ([M+H]+) (from
INTERMEDIATE IV.14) EXAMPLE 7t:
2-[2-(3-Chlorophenyl)-6-(3-morpholin-4-ylmethylphenyl)-4-oxo-4Hquinazolin-
3-yl]-L/-isopropylacetamide, MS (ESI) m/z: 531/533 ([M+H]+) (from
INTERMEDIATE IV.14)EXAMPLE 7u:
L/-lsopropyl-2-[2-(3-methoxyphenyl)-6-(3-morpholin-4-ylmethylphenyl)-4-
oxo-4H-quinazolin-3-yl]acetamide, MS (ESI) m/z: 527 ([M+H]+) (from
INTERMEDIATE IV.4) EXAMPLE 7v:
2-{2-(3-Chlorophenyl)-6-[3-(4-hydroxypiperidin-1 -ylmethyl)phenyl]-4-oxo-
4H-quinazolin-3-yl}- L/-isopropylacetamide, MS (ESI) m/z: 545/547 ([M+H]+)
(from INTERMEDIATE IV.14) 



EXAMPLE 7w: 2-[6-[3-(4-Hydroxypiperidin-1
-ylmethyl)phenyl]-2-(3-methoxyphenyl)-4-oxo- 4H-quinazolin-3-yl]-
L/-isopropylacetamide, MS (ESI) m/z: 541 ([M+H]+) (from INTERMEDIATE IV.4)
EXAMPLE 7x:
L/-Allyl-2-[4-oxo-2-phenyl-6-(3-piperidin-1-ylmethylphenyl)-4H-quinazolin-3
- yl]acetamide, MS (ESI) m/z: 493 ([M+H]+) (from INTERMEDIATE IV.22)
EXAMPLE 7y: L/-fert-Butyl-2-[6-(3-dimethylaminomethylphenyl)-2-(4-fluoro-3-
methoxyphenyl)-4-oxo-4H-quinazolin-3-yl]acetamide, MS (ESI) m/z: 517
([M+H]+) (from INTERMEDIATE IV.25) EXAMPLE 7z:
L/-fert-Butyl-2-[2-(4-fluoro-3-methoxyphenyl)-4-oxo-6-(3-pyrrolidin-1-
ylmethylphenyl)-4H-quinazolin-3-yl]acetamide, MS (ESI) m/z: 543 ([M+H]+)
(from INTERMEDIATE IV.25) EXAMPLE 7aa:
2-[6-(3-Dimethylaminomethylphenyl)-2-(4-fluoro-3-methoxyphenyl)-4-oxo-
4H-quinazolin-3-yl]- L/-isopropylacetamide, MS (ESI) m/z: 503 ([M+H]+)
(from INTERMEDIATE IV.7) EXAMPLE 8a:
2-r7-(3-Dimethylaminomethylphenyl)-2-(3-methoxyphenyl)-4-oxo-4Hquinazolin-
3-yll- L/-isopropylacetamide An oven dried flask was charged with
2-[7-chloro-2-(3-methoxyphenyl)-4-oxo-4Hquinazolin- 3-yl]-
L/-isopropylacetamide (INTERMEDIATE IV.1 1) (38.5 mg, 0.10 mmol),
dimethyl-[3-(4,4,5 J5-tetramethyl[1 J3J2]dioxaborolan-2-yl)benzyl]amine
(INTERMEDIATE Xl. 1) (40 mg, 0.15 mmol) and K3PO4 (69 mg, 0.33 mmol)
followed by mixture of DMF: H2O (4:1, 5 mL) and purged with argon for a
minimum of 10 minutes. CombiPhos(tm)-Pd catalyst (CombiPhos Catalysts Inc.,
Princeton, NJ) ( 1 mole %) was added and the mixture was heated at 80 0C
for 18 h. The solvent was removed under vacuum and the residue wasdissolved
in methanol, filtered and purified by preparative HPLC to give 2-[7-(3-
dimethylaminomethylphenyl)-2-(3-methoxyphenyl)-4-oxo-4H-quinazolin-3-yl]-Ni
sopropylacetamide (EXAMPLE 8a) as a colorless oil. Data for
2-[7-(3-dimethylaminomethylphenyl)-2-(3-methoxyphenyl)-4-oxo-4H-quinazolin-
3- yl]-N-isopropylacetamide (EXAMPLE 8a): 1H NMR (300 MHz, CD3OD) d 8.39
(d, 1H), 7.99-7.79 (overlap of 4H), 7.67 (m, 1H), 7.60 (m, 1H), 7.48 (m,
1H), 7.20-7.15 (overlap of 3H), 4.62 (s, 2H), 4.43 (s, 2H), 3.96 (m, 1H),
3.86 (s, 3H), 2.92 (s, 6H), 1.1 1 (d, 6H) ppm; MS (ESI) m/z: 485 ([M+H]+) .
EXAMPLE 8b was prepared in a similar manner: EXAMPLE 8b:
L/-lsopropyl-2-[2-(3-methoxyphenyl)-4-oxo-7-(3-piperidin-1 -
ylmethylphenyl)-4H-quinazolin-3-yl]acetamide, MS (ESI) m/z: 525 ([M+H]+)
(from INTERMEDIATES IV.11 & XI.2) EXAMPLE 9a: 2-r6-(5-Azetidin-1
-ylmethylfuran-2-vn-2-(3-methoxyphenvn-4-oxo-4Hquinazolin- 3-yll-
L/-isopropylacetam ide a 2-r6-(5-Formylfuran-2-vn-2-(3-methoxyphenylM-ox q
4H-quinazolin-3-yll- L/- isopropylaceta mide 2-formylfuran-5-boronic acid (
1 18 mg, 0.84 mmol) (Frontier Scientific), copper (I)
thiophene-2-carboxylate (136 mg, 0.72 mmol) (Frontier Scientific), and
tetrakis(triphenylphosphine)palladium (75 mg, 10 mol%) were added to a
solution of 2-[6- iodo-2-(3-methoxyphenyl)-4-oxo-4H-quinazolin-3-yl]-
L/-isopropylacetamide(INTERMEDIATE IV.24) in tetrahydrofuran (10 ml.) under
Argon. The solution was stirred at room temperature for 2 h. The resulting
mixture was concentrated in vacuo. The resulting oil was purified by
chromatography on a silica gel with methanol :dichloromethane ( 1:19, v/v)
as eluent to give 2-[6-(5-formylfuran-2-yl)-2-(3-
methoxyphenyl)-4-oxo-4H-quinazolin-3-yl]-N-isopropylacetamide (90 mg, 0.20
mmol, 31%). Data for
2-[6-(5-Formylfuran-2-yl)-2-(3-methoxyphenyl)-4-oxo-4H-quinazolin-3-yl]-Nis
opropylacetamide: MS (ESI) m/z: 446 ([M+H]+) . b)
2-r6-(5-Azetidin-1-ylmethylfuran-2-yl)-2-(3-methoxyphenyl)-4-oxo-4H-quinazo
lin-3-yll- L/- isopropylacetam ide To a solution of
2-[6-(5-formylpyridin-3-yl)-2-(3-methoxyphenyl)-4-oxo-4H-quinazolin-3-yl]-
N-isopropylacetamide (45 mg, 0.10 mmol) in methanol (2 ml.) was added
azetidine hydrochloride (15 mg, 0.16 mmol), triethyl amine (50 ml_, excess)
and trimethyl orthoformate (2 ml_). The mixture was heated at 60 C for 30
min. The mixture was cooled to room temperature and sodium cyanoborohydride
(50 mg, excess) was added. The mixture was stirred at room temperature for
18 h. The mixture was then concentrated 



in vacuo, the crude residue dissolved in dichloromethane and washed with 1N
NaOH (aq.) ( 1 x 20 ml_). The organic layer was concentrated in vacuo and
the resulting oil purified by chromatography on silica gel with a gradient
on a silica gel column, eluting with a gradient gradient of methanol
:dichloromethane ( 1:19, v/v) to methanokdichloromethane ( 1:9, v/v) as
eluent. The compound was further purified by preparatory HPLC to afford
2-[6-(5-
azetidin-1-ylmethylfuran-2-yl)-2-(3-methoxyphenyl)-4-oxo-4H-quinazolin-3-yl
]-Nisopropylacetamide (EXAMPLE 9a) as the TFA salt (5 mg, 0.01 mmol, 10%).
Data for
2-[6-(5-Azetidin-1-ylmethylfuran-2-yl)-2-(3-methoxyphenyl)-4-oxo-4H-quinazo
lin- 3-yl]-N-isopropylacetamide (EXAMPLE 9a): 1H NMR (300 MHz, CD3OD) d
8.59 (d, 1H), 8.22 (dd, 1H), 8.05 (d, 1H), 7.77 (d, 1H), 7.48 (app t , 1H),
7.18 (m, 3H), 7.06 (d, 1H), 6.84 (d, 1H), 4.63 (s, 2H), 4.57 (s, 2H), 4.27
(m, 4H), 3.93 (m, 1H), 3.86 (s, 3H), 2.70-2.40 (m, 2H), 1.12 (d, 6H) ppm;
MS (ESI) m/z: 487 ([M+H]+)Example 9b was prepared in a similar manner:
EXAMPLE 9b:
2-[6-(5-Dimethylaminomethylpyridin-3-yl)-2-(3-methoxyphenyl)-4-oxo-4Hquinaz
olin- 3-yl]- L/-isopropylacetamide, MS (ESI) m/z: 486 ([M+H]+) (from
INTERMEDIATE IV.24 and 5-formylpyridine-3-boronic acid pinacol ester
(Frontier Scientific)) EXAMPLE 10a:
L/-fe/f-Butyl-2-r2-(3-chlorophenvn-4-oxo-6-(4-pyrrolidin-1-ylbut-1-envn-4Hq
uinazolin- 3-yllacetam ide a
L/-fe/f-Butyl-2-r2-(3-chlorophenvn-6-(4-hvdroxybut-1-envn-4-oxo-4H-quinazol
in-3- yllacetam ide A solution of palladium (II) acetate (82 mg, 0.37 mmol,
10 mol %) and tris (otolyl) phosphine (145 mg, 0.48 mmol) in anhydrous
acetonitrile (40 mL) was sparged with argon for 5 minutes. Triethylamine
(5.10 mL, 36.60 mmol) was added, followed by N-tertbutyl-
2-[2-(3-chlorophenyl)-6-iodo-4-oxo-4H-quinazolin-3-yl]acetamide
(INTERMEDIATE IV.12) ( 1.81 g, 3.66 mmol) and 3-buten-1-ol (1.57 mL, 18.30
mmol). The resultant mixture was heated at reflux temperature for 18 h. The
resultant green suspension was concentrated in vacuo, and the residue was
treated with ethyl acetate (100 mL) and filtered. The black precipitate was
washed with ethyl acetate (2 x 50 mL), and the combined filtrates were
washed with 1N HCI (aq.) (2 x 100 mL), brine (100 mL), dried (MgSO4) and
concentrated to give the crude product as yellow-orange foam. Trituration
with ether provided
N-tert-butyl-2-[2-(3-chlorophenyl)-6-(4-hydroxybut-1-enyl)-4-oxo-4Hquinazol
in- 3-yl]acetamide (766 mg, 1.74 mmol, 48%) as an off-white powder. Data
for N-tert-butyl^-P-
-chlorophenyty-b-ft-hydroxybut-i-enyl^-oxo^H-quinazolin-Syl] acetamide: 1H
NMR (300 MHz, CDCI3) : d 8.24 (d, 1H), 7.81 (dd, 1H), 7.69-7.64 (m,
2H),7.59-7.40 (m, 3H), 6.62 (d, 1H), 6.39 (dt, 1H), 5.54 (br s, 1H), 4.46
(s, 2H), 3.81 (t, 2H), 2.55 (dt, 2H), 2.16 (s, 1H), 1.35 (s, 9H) ppm; MS
(ESI) m/z: 440/442 ([M+H]+) . b) Methanesulfonic acid
4-r3-(fe/f-butylcarbamoylmethyl)-2-(3-chlorophenyl)-4-oxo-3,4-
dihydroquinazolin-6-yllbut-3-enyl ester Methanesulfonyl chloride ( 1 14
ml_, 1.46 mmol) was added to a stirred solution of N-tertbutyl-
2-[2-(3-chlorophenyl)-6-(4-hydroxybut-1-enyl)-4-oxo-4H-quinazolin-3-yl]acet
amide (536 mg, 1.22 mmol) and triethylamine (510 ml_, 3.66 mmol) in dry
dichloromethane (12 ml.) at 0 0C. The cooling bath was removed after 2 h,
and the mixture was stirred for an additional 3 h at room temperature. The
reaction mixture was diluted with ethyl acetate (40 ml_), and washed with
1N HCI (aq.) (25 ml_), sat. NaHCO3 (aq.) (25 ml.) and brine (25 ml_). The
organic layer was dried (MgSO4) and concentrated in vacuo to afford
methanesulfonic acid
4-[3-(tert-butylcarbamoylmethyl)-2-(3-chlorophenyl)-4-oxo-3,4-
dihydroquinazolin-6-yl] but-3-enyl ester (528 mg, 1.02 mmol, 84%) as a
yellow foam. Data for methanesulfonic acid
4-[3-(tert-butylcarbamoylmethyl)-2-(3-chlorophenyl)-4-oxo-
3,4-dihydroquinazolin-6-yl]but-3-enyl ester. 1H NMR (300 MHz, CDCI3) : d
8.24 (d, 1H), 7.80 (dd, 1H), 7.69 (d, 1H), 7.64 (dd, 1H), 7.55 (ddd, 1H),
7.48 (dd, 1H), 7.41 (d, 1H), 6.65 (d, 1H), 6.38 (dt, 1H), 5.50 (br s, 1H),
4.47 (s, 2H), 4.37 (t, 2H), 3.04 (s, 3H), 2.73 (dt, 2H), 1.35 (s, 9H) ppm;
MS (ESI) m/z: 518/520 ([M+H]+), 1035/1039 ( [2M+H]+) . c)
L/-fe/f-butyl-2-r2-(3-chlorophenyl)-4-oxo-6-(4-pyrrolidin-1-ylbut-1-enyl)-4
H-quinazolin-3- yll acetamide A suspension of methanesulfonic acid
4-[3-(fert-butylcarbamoylmethyl)-2-(3-
chlorophenyl)-4-oxo-3,4-dihydroquinazolin-6-yl]but-3-enyl ester (528 mg,
1.02 mmol),pyrrolidine (260 ml_, 3.06 mmol), and K2CO3 (705 mg, 5.10 mmol)
in dry acetonitrile (5 ml.) was heated at reflux temperature for 4 h. The
mixture was partitioned between water (10 ml.) and ethyl acetate (10 ml_).
The layers were separated, and the aqueous phase was extracted with ethyl
acetate (10 ml_). The combined organic layers were washed with 



brine (10 ml_), dried (MgSO4) and concentrated in vacuo to give the crude
product as redbrown foam. Chromatography on silica gel with
methanol:dichloromethane:NH 4OH (aq.) (2:37:1, v/v) as eluent afforded
N-tert-butyl-2-[2-(3-chlorophenyl)-4-oxo-6-(4-pyrrolidin-1-
ylbut-1-enyl)-4H-quinazolin-3-yl]acetamide (EXAMPLE 10a) (308 mg, 0.62
mmol, 61%) as a yellow foam. Data for
N-tert-butyl-2-[2-(3-chlorophenyl)-4-oxo-6-(4-pyrrolidin-1-ylbut-1-enyl)-4H
quinazolin- 3-yl] acetamide (EXAMPLE 10a): 1H NMR (300 MHz, CDCI3) : d 8.22
(d, 1H), 7.80 (dd, 1H), 7.68 (s, 1H), 7.64 (dd, 1H), 7.55 (dt, 1H), 7.47
(dd, 1H), 7.43 (d, 1H), 6.56 (d, 1H), 6.41 (dt, 1H), 5.55 (br s, 1H), 4.46
(s, 2H), 2.65-2.46 (m, 8H), 1.83-2.46 (m, 4H), 1.35 (s, 9H) ppm; MS (ESI)
m/z: 493/495 ( [M+H]+), 985/989 ( [2M+H]+) . The following compounds
(Examples 1Ob-IOd) were prepared in a similar manner: EXAMPLE 10b:
L/-lsopropyl-2-[2-(3-methoxyphenyl)-6-(4-morpholin-4-ylbut-1-enyl)-4-oxo-
4H-quinazolin-3-yl]acetamide, MS (ESI) m/z: 491 ([M+H]+) (from INTERMEDIATE
IV.24) EXAMPLE 10c:
L/-lsopropyl-2-[2-(3-methoxyphenyl)-4-oxo-6-(4-piperidin-1-ylbut-1-enyl)-
4H-quinazolin-3-yl]acetamide, MS (ESI) m/z: 489 ([M+H]+) (from INTERMEDIATE
IV.24) EXAMPLE 10d:
N-isopropyl-2-[2-(3-methoxyphenyl)-4-oxo-6-(4-pyrrolidin-1-ylbut-1-enyl)-
4H-quinazolin-3-yl]acetamide: MS (ESI) m/z: 475 ([M+H]+) (from INTERMEDIATE
IV.24) EXAMPLE 11a:
L/-fe/f-Butyl-2-r2-(3-chlorophenvn-4-oxo-6-(4-pyrrolidin-1-ylbutvn-4Hquinaz
olin- 3-yllacetamide A solution of
L/-fert-butyl-2-[2-(3-chlorophenyl)-4-oxo-6-(4-pyrrolidin-1-ylbut-1-enyl)-4
Hquinazolin- 3-yl]acetamide (EXAMPLE 10a) (303 mg, 0.62 mmol) in dry
methanol (6 mL) was sparged (5 min) with argon, and 10% Pd/C (24 mg,
catalytic) was added. The reaction mixture was stirred under a hydrogen
atmosphere(1atm.) for 4 h at roomtemperature. The mixture was filtered
through CELITE(tm) , and the filter cake was washed with methanol (3 x 10
ml_). The filtrates were evaporated under reduced pressure to afford
N-tert-butyl-2-[2-(3-chlorophenyl)-4-oxo-6-(4-pyrrolidin-1-ylbutyl)-4H-quin
azolin-3- yljacetamide (EXAMPLE 11a) (223 mg, 0.45 mmol, 73%) as yellow
foam. Data for N-tert-butyl-2-[2-(3-chlorophenyl)-4-oxo-6-(4
yrrolidin-1-ylbutyl)-4H-quinazolin-3- yl]acetamide (EXAMPLE 11a): 1H NMR
(300 MHz, CDCI3) : d 8.12 (d, 1H), 7.68-7.61 (m, 3H), 7.56-7.40 (m, 3H),
5.54 (br s, 1H), 4.46 (s, 2H), 2.79 (t, 2H), 2.49-2.45 (m, 5H), 1.80- 1.55
(m, 9H), 1.35 (s, 9H) ppm; MS (ESI) m/z: 495/497 ([M+H]+) . The following
compounds (Examples 11b-1 1e) were prepared in a similar manner: EXAMPLE
11b:
L/-lsopropyl-2-[2-(3-methoxyphenyl)-4-oxo-6-(4-pyrrolidin-1-ylbutyl)-4Hquin
azolin- 3-yl]acetamide, MS (ESI) m/z: 477 ([M+H]+) (from Example 10d)
EXAMPLE 11c:
L/-lsopropyl-2-[2-(3-methoxyphenyl)-6-(4-morpholin-4-ylbutyl)-4-oxo-4Hquina
zolin- 3-yl]acetamide, MS (ESI) m/z: 493 ([M+H]+) (from Example 10b)
EXAMPLE 11d:
L/-fert-Butyl-2-[2-(4-fluoro-3-methoxyphenyl)-4-oxo-6-(4-piperidin-1 -
ylbutyl)-4H-quinazolin-3-yl]acetamide, MS (ESI) m/z: 523 ([M+H]+) (from
L/-fert-butyl-2-[2-
(4-fluoro-3-methoxyphenyl)-4-oxo-6-(4-piperidin-1-ylbut-1-enyl)-4H-quinazol
in-3- yl]acetamide prepared according to the procedure used to prepare
Example 10a from INTERMEDIATE IV.26) EXAMPLE 11e:
L/-fert-Butyl-2-[2-(4-fluoro-3-methoxyphenyl)-4-oxo-6-(4-pyrrolidin-1-
ylbutyl)-4H-quinazolin-3-yl]acetamide, MS (ESI) m/z: 509 ([M+H]+) (from
L/-fert-butyl-2-[2-
(4-fluoro-3-methoxyphenyl)-4-oxo-6-(4-pyrrolidin-1-ylbut-1-enyl)-4H-quinazo
lin-3- yl]acetamide prepared according to the procedure used to prepare
Example 10a from INTERMEDIATE IV.26) EXAMPLE 12a:
L/-lsopropyl-2-(2-(3-methoxyphenvn-6-r2- -methylpiperidin-2-vnethoxyl-
4-oxo-4H-quinazolin-3-yl}acetamide a)
2-(2-r3-(lsopropylcarbamoylmethyl)-2-(3-methoxyphenyl)-4-oxo-3,4-dihydroqui
nazolin- 6-yloxylethyllpiperidine-i-carboxylic acid fe/f-butyl esterA
mixture of 2-[6-hydroxy-2-(3-methoxy-phenyl)-4-oxo-4H-quinazolin-3-yl]-
L/-isopropylacetamide (INTERMEDIATE IV.4) (200 rng, 0.55 nrinnol),
L/-Boc-2-piperidine ethanol (250 mg, 1.09 mmol) and resin-bound
triphenylphosphine (~ 3 mmol/g, 543 mg, 1.63 mmol) in dichloromethane (4.5
ml.) and DMF (0.5 ml.) was cooled to 0 0C and diisopropylazodicarboxylate
(DIAD) (0.21 ml_, 1.09 mmol) was added dropwise with stirring. The reaction
mixture was allowed to warm to room temperature and stirring was continued
for 16 h. The mixture was then filtered and concentrated in vacuo. The
crude residue was dissolved in dichloromethane (100 ml. ) and washed with
1N NaOH (aq.) and brine. The organic phase was dried (MgSO 4), filtered and
concentrated in vacuo. 



Purification by chromatography on silica gel with ethyl acetate:hexane
(2:1, v/v) afforded
2-{2-[3-(\sopropylcart^amoylmethyl)-2-{3-methoxyphenyl)-4-oxo-3,4-dinydroqu
inazolin-6- yloxyjethyljpiperidine-i-carboxylic acid tert-butyl ester (65
mg, 0.1 1 mmol, 20%). Data for
2-{2-[3-(isopropylcarbamoylmethyl)-2-(3-methoxyphenyl)-4-oxo-3,4-
dihydroquinazolin-6-yloxy]ethyl}piperidine-1-carboxylic acid tert-butyl
ester. 1H NMR (300 MHz, CDCI3) d 7.69 (d, 1H), 7.62 (d, 1H), 7.37(m, 2H),
7.18 (m, 2H), 7.02 (dd, 1H), 5.64 (br d, 1H, amide NH), 4.52 (s, 2H), 4.09
(m, 3H), 3.83 (s, 3H), 2.82 (br t , 1H), 2.25 (m, 1H), 1.95 (m, 1H), 1.62
(m, 8H), 1.40 (s, 9H), 1.16 (d, 6H) ppm; MS (ESI) m/z: 579 ([M+H] +) , 523
([M-f-Bu] +) . b)
L/-lsopropyl-2-r2-(3-methoxyphenyl)-4-oxo-6-(2-piperidin-2-ylethoxy)-4H-qui
nazolin-3- yllacetamide
2-{2-[3-(lsopropylcarbamoylmethyl)-2-(3-methoxyphenyl)-4-oxo-3,4-dihydroqui
nazolin-6- yloxy]ethyl}piperidine-1-carboxylic acid fert-butyl ester (65
mg, 0.1 1 mmol) was treated with trifluoroacetic acid/dichloromethane ( 1
:1 (v/v), 1 ml.) and stirred for 30 minutes. The volatiles were removed in
vacuo, the residue partitioned between dichloromethane and 1NNaOH (aq.) and
the aqueous phase washed with dichloromethane. The combined organic layers
were dried (MgSO4), filtered and concentrated in vacuo. The crude
Nisopropyl-
2-[2-(3-methoxyphenyl)-4-oxo-6-(2-piperidin-2-ylethoxy)-4H-quinazolin-3-
yl]acetamide was used in the next step without further purification. 5 Data
for
N-isopropyl-2-[2-(3-methoxyphenyl)-4-oxo-6-(2-piperidin-2-ylethoxy)-4Hquina
zolin- 3-yl]acetamide: MS (ESI) m/z: 479 ([M+H]+) . c)
L/-lsopropyl-2-(2-(3-methoxyphenyl)-6-r2-(1-methylpiperidin-2-yl)ethoxyl-4-
oxo-4Hquinazolin- 3-yl}acetam ide Crude
L/-isopropyl-2-[2-(3-methoxyphenyl)-4-oxo-6-(2-piperidin-2-ylethoxy)-4H-qui
nazolin- 3-yl]acetamide was treated with 37% formaldehyde (aq.) (0.1 ml.)
and formic acid ( 1 ml.) and the resultant mixture heated to 95 0C for 5 h.
The mixture was then cooled and partitioned between 1N NaOH (aq.) (20 ml.)
and dichloromethane:2-propanol (3:1 [v/v], 10 15 ml_). The aqueous was
extracted with additional dichloromethane: 2-propanol (3:1 [v/v], 3 x 10
ml_). The combined organic phases were dried (MgSO4), filtered and
concentrated in vacuo giving
N-isopropyl-2-{2-(3-methoxyphenyl)-6-[2-(1-methylpiperidin-2-yl)ethoxy]-4-
oxo-4H-quinazolin-3-yl}acetamide (EXAMPLE 12a) (17 mg, 0.04 mmol, 31% from
2-{2-[3-
(lsopropylcarbamoylmethyl)-2-(3-methoxyphenyl)-4-oxo-3,4-dihydroquinazolin-
6- 20 yloxy]ethyl}piperidine-1-carboxylic acid fert-butyl ester, >85% pure
by HPLC). Data for
N-isopropyl-2-{2-(3-methoxyphenyl)-6-[2-(1-methylpiperidin-2-yl)ethoxy]-4-o
xo- 4H-quinazolin-3-yl}acetamide (EXAMPLE 12a): 1H NMR (300 MHz, CDCI3) d
7.69 (m, 2H), 7.39 (m, 2H), 7.18 (m, 2H), 7.03 (dd, 1H), 5.64 (br d, 1H,
amide NH), 4.51 (s, 2H), 4.17 (m, 2H), 4.07 (septet, 1H), 3.84 (s, 3 H),
2.91 (br d, 1H), 2.35 (s, 3H), 2.2-1.3 (m, 25 10H), 1.16 (d, 6H) ppm; MS
(ESI) m/z: 493 ([M+H]+) . EXAMPLE 13a:
L/-lsopropyl-2-r2-(3-methoxyphenvn-4-oxo-6-(3-piperidin-1-
ylpropylamino)-4H-quinazolin-3-yllaceta mideTo a solution of
L/-isopropyl-2-[6-[(4-methoxybenzyl)-(3-piperidin-1-ylpropyl)amino]-2-(3-
methoxyphenyl)-4-oxo-4H-quinazolin-3-yl]acetamide (EXAMPLE 3r) (44 mg, 0.07
mmol) in ethanol (7 ml.) was added 10% Pd/C (-25 nng, catalytic). The
mixture was stirred under an atmosphere of hydrogen (50 p.s.i.) for 18 h.
The mixture was filtered through CELITE(tm) and concentrated in vacuo. The
resulting oil was purified by chromatography on a silica gel with methanol
:dichloromethane ( 1:9, v/v) as eluent. The resultant yellow solid was
further purified using preparatory HPLC to yield
N-isopropyl-2-[2-(3-methoxyphenyl)-4-
oxo-6-(3-piperidin-1-ylpropylamino)-4H-quinazolin-3-yl]acetamide (EXAMPLE
13a) (9 mg, 0.02 mmol, 24%) as a yellow solid. Data for
N-isopropyl-2-[2-(3-methoxyphenyl)-4-oxo-6-(3-piperidin-1
-ylpropylamino)-4Hquinazolin- 3-yl]acetamide (EXAMPLE 13a): MS (ESI) m/z:
492 ([M+H] +) EXAMPLE 14a:
L/-lsopropyl-2-r2-(3-methoxyphenyl)-6-(1-methylpiperidin-3-ylmethoxy)-4-
oxo-4H-quinazolin-3-yllacetamide A mixture of
2-[6-hydroxy-2-(3-methoxyphenyl)-4-oxo-4H-quinazolin-3-yl]- L/-
isopropylacetamide (INTERMEDIATE IV.4) (100 mg, 0.27 mmol),
3-chloromethyl-1 -methyl piperidine*HCI (50 mg, 0.27 mmol), caesium
carbonate (443 mg, 1.36 mmol) and a catalytic amount of sodium iodide in
DMSO ( 1 mL) was heated to 85 0C for 16 h. This was then cooled and poured
into water (10 mL) and the resultant precipitate collected by filtration.
Purification by chromatography on silica gel with methanokdichloromethane: 



NH4OH (aq.) (20:179:1, v/v) as eluent afforded
N-isopropyl-2-[2-(3-methoxyphenyl)-6-(1-
methylpiperidin-3-ylmethoxy)-4-oxo-4H-quinazolin-3-yl]acetamide (EXAMPLE
14a) (82 mg, 0.17 mmol, 63%).Data for
N-isopropyl-2-[2-(3-methoxyphenyl)-6-(1-methylpiperidin-3-ylmethoxy)-4-oxo-
4Hquinazolin- 3-yl]acetamide (EXAMPLE Ua): 1H NMR (300 MHz, CDCI3) d 7.67
(d, 1H), 7.61 (d, 1H), 7.36 (m, 2H), 7.15 (m, 2H), 7.01 (dd, 1H), 5.58 (br
d, 1H, amide NH), 4,48 (s, 2H), 4.09 (septet, 1H), 3.93 (m, 2H), 3.81 (s,
3H), 2.97 (m, 1H), 2.76 (m, 1H), 2.29 (br s, 3H), 2.20 (m, 1H), 2.0-1 .6
(m, 6H), 1.14 (d, 6H) ppm; MS (ESI) m/z: 479 ([M+H]+) . EXAMPLE 14b was
prepared in a similar manner: EXAMPLE 14b:
L/-lsopropyl-2-[2-(3-methoxyphenyl)-4-oxo-6-(pyridin-3-ylmethoxy)-4Hquinazo
lin- 3-yl]acetamide, MS (ESI) m/z: 459 ([M+H]+) (from INTERMEDIATE IV.4)
EXAMPLE 15: Chinese Hamster Ovary (CHO) cells stably expressing the human
V3 receptor were incubated to equilibrium with the test compound (at a
final assay concentration of 10~10 mol.L 1 to 10~5 mol.L 1) and [3H]AVP (at
a final assay concentration of 2.5 x 10~9 mol.L 1) . Throughout the
concentration of dimethylsulphoxide (DMSO) did not exceed 0.1% (v/v). After
washing with ice-cold phosphate buffered saline (PBS), scintillation fluid
was added and the plates counted on a Topcount NXT apparatus. A sigmoidal
dose response curve (non-linear regression, variable slope) was plotted as
concentration of test compound (mol.L 1) against percentage specific
binding of [3H]AVP and a K, value was calculated. Each determination was
carried out in triplicate and repeated on at least 3 separate occasions
Table 1 shows the binding activity obtained for some representative
compounds of the invention. Table 1 V binding activity for compounds
according to the inventionAnti-proliferative combination therapy using
certain platinum-based chemotherapeutic agents and taxanes This invention
relates to a method of prevention and/or treatment of a cancer or a tumor,
and in particular to a combination therapy, methods, compositions and
pharmaceutical packages comprising a taxane and certain platinum-based
chemotherapeutic agents. Background of the invention Platinum compounds are
among the most active chemotherapeutic agents available for the treatment
of a variety of cancers and tumors. The use of some of these compounds,
e.g., cisplatin, is restricted by both toxological and resistance
considerations. To overcome these issues, efforts were started to discover
novel platinum compounds which do not share certain properties of
cisplatin. One compound that was identified is satraplatin (JM216), a
platinum (Pt) IV complex. Satraplatin (JM216) was selected for clinical
development because of several advantageous properties: (a) high cytotoxic
activity in vitro against several solid tumor cell lines, including
cisplatin-resistant ones; (b) in vivo oral antitumor activity against a
variety of murine- and human-xenograft tumor models; (c) a relatively mild
toxicity profile (such as the absence of kidney toxicity and
neurotoxicity), and (d) oral availability. In Phase 2 clinical trials,
satraplatin showed activity against several different cancers, including
prostate, ovarian, and small cell lung (SCL) cancers. In a Phase M-III
clinical trial in Hormone Refractory Prostate Carcinoma (HRPC) patients,
the combination of satraplatin plus prednisone was more active than
prednisone alone (ASCO meeting, 2003; Sternberg et al., Onclogy (2005) 68,
2). Satraplatin is currently undergoing Phase 3 development in a worldwide
registration clinical study evaluating satraplatin plus prednisone versus
placebo plus prednisone as second-line cytotoxic chemotherapeutic treatment
against hormone refractory prostate cancer. The current standard treatment
of HRPC is primarily palliative and includes first line chemotherapeutic
regimens with agents such as estramustine, mitoxantrone and taxanes, with
docetaxel being increasingly used as a first-line chemotherapeutic
agent.Satraplatin is considerably different from other platinum agents,
like e.g. cisplatin. Using a panel of ovarian cancer carcinoma cell lines
Kelland et al. (Cancer Res (1992), 52, 822) demonstrated that satraplatin
is significantly more cytotoxic than cisplatin, and that satraplatin
exhibits selective cytotoxic effects against intrinsically
cisplatin-resistant cell lines. Loh et al. (Br. J. Cancer (1992) 66, 1109)
confirmed these findings. Loh et al. furthermore came to the conclusion
that the increased accumulation of satraplatin, which is a result of its
enhanced lipophilicity, accounts for the dramatic increase of the potency
of satraplatin over cisplatin. Other studies reporting on the activity of
satraplatin towards cell lines with acquired 



or intrinsic resistance to cisplatin are those of Mellish et al. (Br J
Cancer (1993) 68, 240), using human cervical squamous cell carcinoma cell
lines, and Orr et al. (Br J Cancer (1994) 70, 415), using murine leukaemia
cell lines. In the latter report the cell lines used were not just
resistant to cisplatin, but also to tetraplatin and carboplatin.
Furthermore, cisplatin was repeatedly shown not to be effective against
prostate cancer. Qazi & Khandekar (Am J Clin Oncol (1983) 6, 203)
demonstrated in a phase Il trial that cisplatin is not effective in
patients with metastatic prostatic carcinoma. Hasegawa et al. (Cancer &
Chemother (1987) 14, 3279) reported that the range of effective dose was
wider for other platinum agents like carboplatin than for cisplatin. Even
in combination treatment, cisplatin-comprising regimens demonstrate limited
activity, e.g. in combination with mitoxantrone in metastatic prostate
cancer (Osborne et al., Eur J Cancer (1992) 28, 477). Therefore, cisplatin
is not a substitute for satraplatin as an agent to be used in prostate
cancer. Twentyman et al. (Cancer Res (1992) 52, 5674) investigated the
sensitivity of human lung cancer cell lines with acquired or inherent
resistance to cisplatin, to a series of novel platinum compounds, including
satraplatin. In this study, cisplatin and carboplatin were found to act
very similar, whereas satraplatin did not. In spite of different routes of
administration Kelland et al. (Int J Oncol (1993) 2, 1043) demonstrated the
surprising finding that the efficacy of orally administered satraplatin is
comparable to that of cisplatin and carboplatin administered intravenously,
as determined in human ovarian carcinoma xenograft models. These findings
were confirmed by Rose et al. (Cancer Chemother Pharmacol (1993) 32, 197),
using murine and human tumor models. McKeage et al. (Cancer Res (1994) 54,
4 118) investigated the differences of the schedule dependencies associated
with these routes of administration. In another study by Kelland et al.
(Cancer Res (1993) 53, 2581) many of the above mentioned differences
between satraplatin and cisplatin were confirmed. Furthermore it wasfound,
that the cytotoxicity of satraplatin was dependent on the time of drug
exposure. Again, it was confirmed that satraplatin does not exhibit cross
resistance to cisplatin, whereas other platinum agents, e.g. tetraplatin,
do. Without being bound to any particular theory, satraplatin circumvents
transport-determined acquired resistance to cisplatin. Mellish et al.
(Cancer Res (1994) 54, 6194) investigated the mechanisms of acquired
resistance to satraplatin in two human ovarian carcinoma cell lines. They
found that, in contrast to cisplatin, acquired resistance to satraplatin is
not mediated through reduced drug accumulation, but by increased
intracellular GSH levels or increased DNA repair. Sharp et al. (Clin Cancer
Res(1995) 1, 981) compare the transport of cisplatin and satraplatin in
human ovarian carcinoma cell lines. Cisplatin transport in the parental
cell lines occurs via passive diffusion and active/facilitated transport,
whereas in a cisplatin-resistant cell lines cisplatin enters cells by
passive diffusion only. Without being bound to any particular theory,
satraplatin circumvents cisplatin resistance by increasing the drug uptake.
The mechanism of satraplatin transport across cell membranes is through
passive diffusion, predominantly as a result of its enhanced lipophilicity.
Fink et al. (Cancer Res (1996) 56, 4881) investigated the effect of the
loss of DNA mismatch repair activity on the sensitivity to cisplatin,
satraplatin and other platinum agents. In contrast to cisplatin and
carboplatin, which form the same type of adducts in DNA, there was no
difference in sensitivity between mismatch repair-proficient and mismatch
repairdeficient cell lines for satraplatin. Perego et al. (MoI Pharmacol
(1998) 54, 213) investigated the sensitivity of strains of
Schizosaccharomyces pombe to cisplatin, satraplatin and other platinum
compounds. The panel of the 23 yeast strains tested comprised many mutants
in genes that affect the response to radiation. Whereas the mutants fell
into three groups with respect to their sensitivity to cisplatin (minimal
change in sensitivity, hypersensitivity, and marked hypersensitivity), none
of the mutants demonstrated an appreciable change in sensitivity to
satraplatin. Leyland-Jones et al. (Amer J. Pathol (1999), 155, 77)
investigated genomic imbalances associated with acquired resistance to
platinum analogues. Using three ovarian carcinoma cell lines they
identified differences between the three platinum compounds cisplatin,
satraplatin and AMD473 (picoplatin). Amorino et al. (Int J Radiation Oncol
Biol Phys (1999), 44, 399) investigated 



radiopotentiation by satraplatin and the role of repair inhibition. They
found that satraplatincan potentiate the effects of radiation in human lung
cancer cells, and that the mechanism of this effect is probably inhibition
of DNA repair by satraplatin. Differences to other platinum drugs like
cisplatin and carboplatin are indicated. Vaisman et al. (Biochemistry
(1999), 38, 11026) reported on the effects of DNA polymerases and high
mobility group protein 1 on the carrier ligand specificity for translesion
synthesis past platinum-DNA adducts, with respect to different platinum
compounds. Screnci et al. (Br J Cancer (2000) 82, 966) investigated the
relationship between hydrophobicity, reactivity, accumulation and
peripheral nerve toxicity of a series of platinum compounds. According to
Screnci et al. the hydrophilicity of platinum drugs correlates with
platinum sequestration in the peripheral nervous system, but not with
neurotoxicity. Wei et al. (J Biol Chem (2001) 276, 38774) reported on the
effect of ligands on the specific recognition of intrastrand platinum-DNA
cross-links by high mobility group box and TATA-binding proteins, with
respect to different platinum compounds. Fokkema et al. (Biochem Pharmacol
(2002) 63, 1989) analysed in detail the satraplatin-, JM1 18-, and
cisplatin-induced cytotoxicities in relation to various parameters like
platinum-DNA adduct formation, glutathione levels and p53 status in human
tumor cell lines with different sensitivities to cisplatin. It was
confirmed that satraplatin and JM118 can partially circumvent intrinsic and
acquired resistance to cisplatin. At equimolar basis, satraplatin induced
lower levels of platinum-DNA adducts in the cell lines tested compared to
cisplatin. Taken together, fundamental differences exist between
satraplatin and other platinum agents, such as cisplatin. These differences
are the basis, lead to or play a role in many of the different
characteristics of satraplatin, including different pharmacokinetic
properties, different efficacy, a different toxicology profile, different
ADME properties and different mechanisms that lead to drug resistance, only
to name a few. Docetaxel (tradename Taxotere(r)) was first approved for use
in locally advanced or metastatic breast cancer in 1996. Docetaxel is also
indicated, in combination with cisplatin, for the treatment of patients
with unresectable, locally advanced or metastatic non-small cell lung
cancer (NSCLC) who have not previously received chemotherapy for this
condition, and as a single agent for patients with locally advanced or
metastatic NSCLC after failure of prior platinum-based chemotherapy.
Furthermore, docetaxel in combination with prednisone is indicated for the
treatment of patients with HRPC.Paclitaxel (tradename Taxol(r)) is approved
for clinical use in the treatment of refractory ovarian cancer in the
United States, as well as for other types of cancer and proliferative
diseases, such as breast cancer and Kaposi's sarcoma. Paclitaxel is also
indicated for other cancers, such as neoplasms of the skin and head and
neck carcinomas, and furthermore shows potential for the treatment of
polycystic kidney disease lung cancer and malaria. A phase I study was
conducted to determine the dose limiting toxicity, maximum tolerated doses
and to recommend phase Il doses of the combination of satraplatin and
paclitaxel (Invest New Drugs (2002) 20, 55). Patients received paclitaxel
intravenously over one hour on day 1 of each cycle. Oral satraplatin was
administered on days 1-5 after the paclitaxel infusion. It was not an
object of this study to assess the efficacy of the satraplatin / paclitaxel
combination, and such results on efficacy were also not obtained. The
combined anticancer effects of docetaxel and cisplatin were assessed in
vitro in cell lines (Cancer Sci (2004) 95, 679). Treatment of cell lines
with docetaxel for 24 hours followed by incubation with cisplatin showed a
synergistic effect. In these experiments docetaxel followed by cisplatin
showed a stronger antitumor effect than cisplatin followed by docetaxel.
However, in this study only gastric cell lines were analysed. Furthermore,
not all cell lines tested showed the same effect, and the report does not
suggest the therapeutic utility of the findings. Summary of the invention
This present invention relates to a method of prevention and/or treatment
of a cancer or a tumor, and in particular to a combination therapy,
methods, compositions and pharmaceutical packages comprising a taxane and
certain platinum-based chemotherapeutic agents. It is an object of the
invention to provide a method of killing or inhibiting the growth of a
tumor cell comprising contacting said cell with an effective amount of said
combination of 



active ingredients. Another object of the invention is to provide a method
for treating an individual suffering from a tumor or a cancer, comprising
administering to the individual an effective amount of said combination of
active ingredients.Yet another object of the invention is the use of one of
the active ingredients in the manufacture of a pharmaceutical for use, in
combination with the other active ingredient, in the treatment of a cancer
or a tumor. Yet another object of the invention is to provide a therapeutic
combination for the treatment or prevention of a cancer or a tumor. Yet
another object of the invention is to provide a pharmaceutical composition
for the treatment or prevention of a cancer or a tumor. Yet another object
of the invention is to provide a packaged pharmaceutical comprising a
pharmaceutical composition and instructions to administer an effective
amount of one pharmaceutical composition to an individual suffering from a
cancer or a tumor, prior to the administration of another, second
pharmaceutical composition. It is another object of the invention to
provide kits having a combination of active ingredients, with or without
pharmaceutically acceptable diluents and carriers, which may be effectively
utilized together for carrying out the novel combination therapies of the
invention. The solution offered is based on the surprising discovery that
taxanes are highly synergistic in combination with a platinum-based
chemotherapeutic agent selected from: (a) an orally available
platinum-based chemotherapeutic agent; (b) a platinum-based
chemotherapeutic agent comprising a platinum (IV) co-ordination complex;
(c) a platinum-based chemotherapeutic agent represented by the following
general structure: R 5 (formula I) wherein Ri and R2 may be present or
absent, each of RrR 4 is independently selected from halogen, hydroxyl, and
acetate, and R5 is a cycloalkyl; (d) satraplatin or a metabolite of
satraplatin; or a pharmaceutically acceptable salt, isomer or prodrug of
(a) to (d). This synergistic effect is most pronounced, if the taxane
precedes the platinum-based chemotherapeutic agent.Brief description of the
drawings Figure 1. Satraplatin (JM216) and certain of its metabolites
according to Raynaud et al. (Cancer Chemother Phamacol (1996), 38,
155-162). Figure 2. Isobologram, indicating that satraplatin and docetaxel
do not show an synergistic effect when administered simultaneously Figure
3. Isobologram, indicating that JM118 and docetaxel do not show an
synergistic effect when administered simultaneously Figure 4. Isobologram,
indicating that docetaxel and satraplatin act synergistically when
satraplatin is administered prior to docetaxel Figure 5. Isobologram,
indicating that docetaxel and satraplatin act synergistically when
docetaxel is administered prior to satraplatin Figure 6. Isobologram,
indicating that docetaxel and JM118 act synergistically when JM118 is
administered prior to docetaxel Figure 7. Isobologram, indicating that
docetaxel and JM118 act synergistically when docetaxel is administered
prior to JM118 Figure 8. Effect of satraplatin and docetaxel on H460 tumor
growth in a xenograft model Figure 9. Effect of satraplatin and paclitaxel
on H460 tumor growth in a xenograft model, Experiment A Figure 10. Effect
of satraplatin and paclitaxel on H460 tumor growth in a xenograft model,
Experiment B Detailed description of the invention 1. DefinitionsThe terms
"administered", "administration", "administering" a compound will be
understood to mean providing any compound of the methods of the invention
to an individual in need of treatment. The term "alkyl" refers to
optionally substituted straight- or branched-chain saturated hydrocarbon
groups having from 1 to about 20 carbon atoms, preferably from 1 to about 7
carbon atoms. Examples of alkyl include, but are not limited to, methyl,
ethyl, n-propyl, ipropyl, n-butyl, s-butyl, t-butyl, n-pentyl, and
s-pentyl. In addition, the term is intended to 



include both unsubstituted and substituted alkyl groups, the latter
referring to alkyl moieties having one or more hydrogen substituents
replaced by, but not limited to halogen, hydroxyl, carbonyl, alkoxy, ester,
ether, cyano, phosphoryl, amino, imino, amido, sulfhydryl, alkythio,
thioester, sulfonyl, nitro, heterocyclo, aryl or heteroaryl. It will also
he understood by those skilled in the art that the substituted moieties
themselves can be substituted as well when appropriate. The term
"cycloalkyl" refers to optionally substituted saturated cyclic hydrocarbon
ring systems, preferably containing 3 to 7 carbons per ring. Exemplary
groups include cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl,
cycloheptyl, cyclooctyl, cyclodecyl, cyclododecyl, and adamantyl. Exemplary
substituents include one or more alkyl groups as described above, or one or
more of the groups described above as substituents for alkyl groups. The
term "effective amount" means the amount of the taxane or the subject
compound, or the taxane/subject platinum-based compound combination as
defined below, that will elicit the biological, physiological,
pharmacological, therapeutic or medical response of a cell, tissue, system,
body, animal, individual, patient or human that is being sought by the
researcher, pharmacologist, pharmacist, veterinarian, medical doctor, or
other clinician, e.g., lessening of the effects/symptoms of cell
proliferative disorders such as a cancer or tumor, or killing or inhibiting
growth of a proliferating cell, such as a tumor cell. The term "contacted",
"contacting", "brought into contact" and "exposed to", refers to any
process, method or route of administration, by which a drug, a compound, or
any combination of drugs or compounds, is brought into vicinity with a
target cell, such as a cancer cell or a cell derived from a tumor, in such
a way that the drug, compound or combination of drugs or compounds, can
exert its action or effect onto said target cell. Said action on said
target cell is typically a growth inhibitory, an anti-proliferative or a
cytotoxic action.The term "further treated", "further administer" or
"further administered", means that the different therapeutic agents may be
administered together, alternatively or intermittently. Such further
administration may be temporally or spatially separated, for example at
different times, on different days or via different modes or routes of
administration. The term "halogen" or "halo" refers to fluorine, chlorine,
bromine and iodine. The term "IC50", as used herein, refers to
concentrations at which a measurable phenotype or response, for example
growth of cells such as tumor cells, is inhibited by 50%. IC50 values can
be estimated from an appropriate dose-response curve, for example by eye or
by using appropriate curve fitting or statistical software. More
accurately, IC50 values may be determined using non-linear regression
analysis. As used herein, an "individual" means a multi-cellular organism,
for example an animal such as a mammal, preferably a primate. In addition
to primates, such as humans, a variety of other mammals can be treated
according to the method of the present invention. For example, mammals
including, but not limited to, cows, sheep, goats, horses, dogs, cats,
guinea pigs, rats or other bovine, ovine, equine, canine, feline, rodent or
murine species can be used. The term "metabolite", as used herein, refers
to any substance produced by metabolism or by a metabolic process.
Metabolism, as used herein, refers to the various
physical/chemical/biochemical/phamacological reactions involved in the
transformation of molecules or chemical compounds occurring in the cell,
tissue, system, body, animal, individual, patient or human therein. The
term "prodrug", as used herein, refers to an agent which is converted into
a pharmacologically active parent drug in vivo. Prodrugs are often useful
because, in some situations, they may be easier to administer than the
parent drug. They may, for instance, be bioavailable by oral administration
whereas the parent drug is not. The prodrug may also have improved
solubility in pharmaceutical compositions over the parent drug. A prodrug
may be converted into the parent drug by various mechanisms, including
enzymatic processes and metabolic hydrolysis. See Gangwar et al., "Prodrug,
molecular structure and percutaneous delivery", Des. Biopharm. Prop.
Prodrugs Analogs, [Symp.] Meeting Date 1976, 409-21 . (1977); Nathwani and
Wood, "Penicillins: a current review of their clinical pharmacology and
therapeutic use", Drugs 45(6): 866-94 (1993); Sinhababu and Thakker,
"Prodrugs of anticancer agents", Adv. Drug Delivery Rev. 19(2): 241-273
(1996); Stella et al., 



"Prodrugs. Do they have advantages in clinical practice?", Drugs 29(5):
455-73 (1985); Tan et al. "Development and optimization of anti-HIV
nucleoside analogs and prodrugs: A reviewof their cellular pharmacology,
structure-activity relationships and pharmacokinetics", Adv. Drug Delivery
Rev. 39(1-3): 117-151 (1999). As used herein, a "proliferative disorder"
includes a disease or disorder that affects a cellular growth,
differentiation, or proliferation process. As used herein, a "cellular
growth, differentiation or proliferation process" is a process by which a
cell increases in number, size or content, by which a cell develops a
specialized set of characteristics which differ from that of other cells,
or by which a cell moves closer to or further from a particular location or
stimulus. A cellular growth, differentiation, or proliferation process
includes amino acid transport and degradation and other metabolic processes
of a cell. A cellular proliferation disorder may be characterized by
aberrantly regulated cellular growth, proliferation, differentiation, or
migration. Cellular proliferation disorders include tumorigenic diseases or
disorders. As used herein, a "tumorigenic disease or disorder" includes a
disease or disorder characterized by aberrantly regulated cellular growth,
proliferation, differentiation, adhesion, or migration, which may result in
the production of or tendency to produce tumors. As used herein, a "tumor"
includes a benign or malignant mass of tissue. Examples of cellular growth
or proliferation disorders include, but are not limited to, cancer, e.g.,
carcinoma, sarcoma, or leukemia, examples of which include, but are not
limited to, colon, ovarian, lung, breast, endometrial, uterine, hepatic,
gastrointestinal, prostate, and brain cancer; tumorigenesis and metastasis;
skeletal dysplasia; and hematopoietic and/or myeloproliferative disorders.
2. Platinum-based compounds The subject platinum-based chemotherapeutic
agents to be used in accordance with the present invention are selected
from: (a) an orally available platinum-based chemotherapeutic agent; (b) a
platinum-based chemotherapeutic agent comprising a platinum (IV)
co-ordination complex; (c) a platinum-based chemotherapeutic agent
represented by the following general structure: R 5 (formula I)wherein Ri
and R2 may be present or absent, each of RrR 4 is independently selected
from halogen, hydroxyl, and acetate, and R5 is a cycloalkyl; (d)
satraplatin or a metabolite of satraplatin; or a pharmaceutically
acceptable salt, isomer or prodrug of (a) to (d). In one embodiment of the
present invention, the subject platinum-based compound is an orally
available platinum chemotherapeutic agent. The phrase "orally available",
as used herein, means that the drug or agent has biological, physiological,
pharmacological, therapeutically, medically or clinically significant
activity when administered orally. Suitable orally available platinum-based
therapeutic agents include: satraplatin (JM216), JM118 and JM383 or a
pharmaceutically acceptable salt, isomer or prodrug thereof, and others
described in EP 0147926 and U.S. 5,072,01 1. Other orally available
platinum-based therapeutic agents include ZD0473 (AMD473) and LA-12
((OC-6-43)-bis(acetato)(1- adamantylamine)amminedichloroplatinum(IV)).
However, it should be recognised that although a platinum-based
chemotherapeutic agent may be orally available, such agent may also be
administered through other appropriate routes, such as rectal,
intramuscular, intravenous, intraperitoneal, and subcutaneous, which
administration would still be recognised as following the teaching of the
instant invention. In another embodiment, the platinum-based compound is a
platinum (IV) co-ordinated compound, in which the oxidation state of the
platinum is +4. Examples are satraplatin (JM216), JM518, JM559, JM383,
iproplatin, tetraplatin (ormaplatin), LA-12 ((OC-6-43)-
bis(acetato)(1-adamantylamine)amminedichloroplatinum(IV)), JM149, JM221,
JM335 and the platinum (Pt) IV compounds disclosed in US 6,413,953, US
5,072,01 1, US 5,519,155, US 5,547,982, US 6,518,428, WO 01/76569 and WO
02/28871, and Coordination Chemistry Reviews (2002) 232, 49-67, the
entirety of which are incorporated herein. In a further embodiment, the
platinum-based compound is a platinum compound of a structure represented
by the following general formula (formula I): R 5 (formula I) R1-R4 may be
the same or different and are each independently selected from halogen,
hydroxyl and acetate. R5 is a cycloalkyl, preferably a cyclohexyl. In
certain 



embodiments, R 1 and R2 are absent. In other embodiments, R 1 and R2 are
the same andare hydroxyl or acetate. In certain embodiments, R3 and R4 are
the same and are both hydroxyl or preferably halogen, for example,
chloride. In yet another aspect of the invention, the platinum-based
chemotherapeutic agent is satraplatin, or a metabolite of satraplatin.
Satraplatin (JM216) has the structure: In yet another aspect of the
invention, the platinum-based chemotherapeutic agent is JM118. JM118 has
the structure: (formula II) Satraplatin can be synthesised according to the
method disclosed in U.S. Patent No. 5,072,01 1 and 5,244,919 or by
appropriate modification of the method disclosed in US 6,518,428. Upon
administration of satraplatin to a cell, animal or a human patient, a
number of related platinum-containing metabolites may be formed. The term
"metabolite", as used herein, also includes a substance derived from a drug
by physical, chemical, biological or biochemical processes in the body or
cell after the drug is administered. Figure 1 (taken from Raynaud et al.
1996 Cancer Chemother Phamacol 38: 155-162) shows exemplary metabolites of
satraplatin (JM216), and depicts JM118, JM383, JM518, JM559 and JM149. As
will be appreciated by a person skilled in the art, additional
platinum-containing molecules may be formed by metabolism of satraplatin
after administration to a cell, animal or human patient, and such
metabolites of satraplatin are encompassed in the scope of the instant
invention. Suitable metabolites may be formed within the treated cell,
animal or human by biological or biochemical biotransformation.
Alternatively, such metabolites may be first formed out of the treated cell
(such as in the Gl tract), or may be formed by synthetic reaction from
suitable starting materials and administered directly to the cell, animal
or human patient. For example, JM1 18 may be synthesised according to the
method disclosed in EP 147926,GB 2,060,615 and U.S. 4,329,299, or may be
formed by biotransformation from JM216 in a separate fermentation step. In
a particular embodiment, the platinum-based compound is selected from
satraplatin (JM216), JM118 and JM383 or a prodrug thereof. The term
"prodrug", as used herein, also includes a substance that can give rise to
a pharmacologically active metabolite. The prodrug itself may or may not be
active; for example, it may be an inactive precursor. An exemplary subject
platinum-based chemotherapeutic agent may be brought into contact, exposed
to or administered directly to the cell, individual, animal or human
patient. However, as will be evident from the discussion of metabolites, a
first platinum-based compound may be brought into contact, exposed to or
administered to a cell, following which an exemplary subject platinum-based
chemotherapeutic agent may be formed by metabolism of the first
platinum-based compound. Such first platinum-based compound so administered
may be considered a 'prodrug' of the exemplary subject platinum-based
chemotherapeutic agent. For example, JM518 may be considered a prodrug of
JM1 18, as JM1 18 (an exemplary compound useful for the method of the
invention) is formed by metabolism of JM518. Analogously, JM216 may also be
considered a prodrug of JM1 18. Other compounds that when administered to a
cell, animal, individual, patient or human, are converted (metabolised) to
an exemplary compound useful for the methods of the invention, such as JM1
18, would be considered within the scope of the instant invention. Such
other compounds, may include salts, esters or phosphates of the exemplary
subject compound useful for the method of the invention, and following the
disclosure of the instant invention, a person skilled in the art would be
able to envision a number of appropriate such prodrug compounds. In another
embodiment, the platinum-based compound is an intermediate in the synthesis
of satraplatin (JM216), JM1 18 and JM383. Exemplary intermediates include
IP- 118 (U.S. Patent No. 4,687,780), JM1 18 (an intermediate for
synthesizing satraplatin, EP 147926) and JM149 (EP 333351). In yet another
embodiment, the platinum-based compound is represented by one of the
following general structures: (A) Those disclosed in US 5,072,01 1,
represented by the following general structure:1 A Pt(IV) a n t -t umor
complex of the formula wherein A and A 1 are individually selected from the
group consisting ofNH3 and an amino group of 1 to 10 carbon atoms, with the
proviso that when both A and A 1 are amino groups, at least one is an amino
group of 



1 to 3 carbon atoms, both X groups are thesame and are C 1 o r Br1 R and R
1 are individually selected from the group consisting of C 1-C 10 alkyl,
cycloalkyl, aryl, aralkyl of 3 to 7 carbon atoms, alkoxy, alkenyl,
alkylamino o f 1 to 6 carbon atoms wherein the group is joined to the
carbonyl through the hetero-atom in the case of alkoxy and alkylamino, and
H; such that the X groups are cis to each other and the CO2R and CO2R 1
groups are trans to each other, (B) Those disclosed in US 5,244,919,
represented by the following general structure: wherein A and A1 are
selected from the group consisting of N H NH3 and an amino group; R and R
1are hydrogen, C 1-C 1 0 alkyl, alkenyl, aryl, aralkyl, alkylamino or
alkoxy; and X ishalogen or alkyl monocarboxylate or dicarboxylate. (C)
Those disclosed in US 5,519,155, as represented by the general structure: L
A Pt(IV) complex of general formula I, X is a halide atom, a pseudohalide,
or hydroxy group,R1 and R2 are hydrogen, C1 to C6 straight or branched
chain alkyl or cyclo-alkyl , aryl or R1NH2, is a het er - cyclic nitrogen
donor, and R1 and R2 may be t he same as or different from one another, R1
and R4 are hydrogen, C1 to C3 straight or branched chain alky or
cyclo-alkyl or aryl, and R3 and R4 may be tthe same as or different from
one another, and p 1 R5 is hydrogen, methyl or ethyl, and having the cis,
trans, cis structure. (D) Those disclosed EP 0 147 926 A1, as represented
by the general structure: i n which A and B are the same o r differnet and
are each selected from amine and alkylamines o r together represent a
diaminocycloalkane, X and Y are the same o r different and are selected
from halide and pseudohalide or together represent
cycIoalkanedicarboxylate, with the provisos that when X and Y together
represent cycloalkanedicarboxylate A and B d o not represent amidine and/or
alkylamine, when A and B together represent a diaminocyclohexane X and Y do
not represent halide and/or pseudohalide, and when A represents ammine B
does not represent ethylamine, isopropylamine or cyclopentylamine and the Z
moieties are optional and are selected from halide and hydroxy , i n (E)
Those disclosed in US 5,547,982 as represented by the general
structures:wherein R is H, lower alky ofup to 8 carbons alkenyl or alkynyl
of up to 8 carbons or aryl; X is C1, malonate, glycolate or oxalate; Y is
OH, C1, COOR2 Lens B, or absent; Q is a n alkylate, alkenyl, alkynyl or
aryl linking group; R' is H, lower alkyl oe aryl; R' is H, aliphatic,
aromatic or cyclo aliphatic group andR2 is a cyclic aliphatic ketone,
ketal, hemiacetal or acetal. (F) Those disclosed in EB O 727 430B 1 as
represented by the general structures: where each A is a leaving group and
may be the same or different, o r together form a bi-dentate carboxylate o
r sulphate each B , which may be the same o r different, is halo, hydroxy
carboxylate, carbamate or carbonate ester Z is a subsituted amine wherein
the substiutent sterically hinders access o f the Pt atom to a DNA strand o
f a tumor cell, wherein Z is a n unsaturated cyclic amine coordinated to Pt
through the amine nitrogen atom, which cyclic amine may contain one or more
other heteroatoms and wherein said Z has a substituent o n the atom
adjacent the amine nitrogen atom and X is NH 3 This includes the following
compound, AMD473: (formula III).(G) Those disclosed in US 4,329,299 as
represented by the general structures: 



in which A is an amine having the formula R-NH2 where R is branched chain
alkyl, and X and Y are the same or different halogen. (H) Those disclosed
in WO 99/61451 as represented by the general structure: 1 A platinum
complex with oxidation number IV of the general formula (I) (I) wherein X
represents a halogen atom, B represent, independently to each other, a
halogen atom a hydroxyl group or a ca rboxylate group containing 1to 6
carbon atoms, and A represents a primary tricyclic amine containing 10 to
14 carbon atoms, which may be optionally substituted on the tricyclicring
by one or two alkyl group(s) each containing 1 to 4 carbon atoms, and,
furthermore, an inclusion complex of the above platinum complex with beta-
or gamma-cyclodextrin which may be optionally substituted by hydroxyalkyl
groups containing 1 to 6 carbon This includes the following compound, LA-1
2: (formula IV).The platinum-based compounds described above will be
collectively referred herein as the "subject platinum-based compounds" or
"subject platinum-based chemotherapeutic agents". The subject
platinum-based compounds also encompass any such compounds in
pharmaceutically acceptable salt forms. The subject platinum-based
compounds of the invention may contain one or more asymmetric centers,
preferably carbon or platinum, and thus occur as geometrical isomers or
stereoisomers. The present invention encompasses all these isomers and
mixtures thereof, as well as pharmaceutically acceptable salts and prodrugs
or the subject platinum-based compounds. It is particularly stressed that
all packaged pharmaceuticals, first pharmaceutical compositions, uses or
kits described herein, in any embodiment or any claim, are also
contemplated and are within the scope of the present invention wherein the
subject platinumbased chemotherapeutic agent is AMD473 or LA-12. 3. Taxanes
Taxanes exert their cytotoxic effect by binding to tubulin, thereby causing
the formation of unusually stable microtubules. The ensuing mitotic arrest
triggers the mitotic spindle checkpoint and results in apoptosis. Other
mechanisms that mediate apoptosis through pathways independent of
microtubule dysfunction have been described as well, including molecular
events triggered by the activation of Cell Division Control-2 (cdc-2)
Kinase, phosphorylation of BCL-2 and the induction of interleukin 1b (IL-1
b) and tumor necrosis factor- a (TNF- a) . Furthermore, taxanes have been
shown to also exert anti-tumor activity via mechanisms other than the
direct activation of the apoptotic cascade. These mechanisms include
decreased production of metalloproteinases and the inhibition of
endothelial cell proliferation and motility, with consequent inhibition of
angiogenesis. By the term "taxane", it is meant to include any member of
the family of terpenes, including, but not limited to paditaxel (Taxol) and
docetaxel (Taxotere), which were derived primarily from the Pacific yew
tree, Taxus brevifolia, and which have activity against certain tumors,
particularly breast, lung and ovarian tumors (See, for example, Pazdur et
al. Cancer Treat Res. 1993.19:3 5 1; Bissery et al. Cancer Res. 1991
51:4845). In the methods, uses, pharmaceutical compositions, packaged
pharmaceuticals and kits of the present invention, preferred taxanes are
paditaxel, docetaxel, deoxygenated paditaxel, TL- 139 and their
derivatives. See Annu. Rev. Med. 48:353-374 (1997).The term "taxane" as
used herein includes both naturally derived and related forms and
chemically synthesized terpenes or derivatives thereof, including
deoxygenated paclitaxel compounds such as those described in U.S. Pat. Nos.
5,440,056 and 4,942,184, which are herein incorporated by reference, and
that sold as TAXOL(r) by Bristol-Myers Oncology. Pactitaxel has been
approved for clinical use in the treatment of refractory ovarian cancer in
the United States (Markman et al., Yale Journal of Biology and Medicine,
64:583, 1991; McGuire et al., Ann. Intern. Med., 111:273, 1989). It is
effective for chemotherapy for several types of neoplasms including breast
(Holmes et al., J. Nat. Cancer Inst., 83:1797, 1991) and has been approved
for treatment of breast cancer as well. It is a potential candidate for
treatment of neoplasms in the skin (Einzig et al., Proc. Am. Soc. Clin.
Oncol., 20:46, 2001) and head and neck carcinomas (Forastire et al. Sem.
Oncol., 20:56, 1990). The compound also shows potential for the treatment
of polycystic kidney disease (Woo et al, 



Nature, 368:750, 1994), lung cancer and malaria. Docetaxel
(N-debenzoyl-N-tertbutoxycarbonyl- 10-deacetyl paclitaxel) is produced
under the trademark TAXOTERE(r) by Rhone-Poulenc Rorer S.A. In addition,
other taxanes are described in "Synthesis and Anticancer Activity of Taxol
other Derivatives," D. G. 1. Kingston et al., Studies in Organic Chemistry,
vol. 26, entitled "New Trends in Natural Products Chemistry" (1986),
Atta-ur- Rahman, P.W. Ie Quesne, Eds. (Elvesier, Amsterdam 1986), pp
219-235 are incorporated herein. Various taxanes are also described in U.S.
Patent No. 6,380,405, the entirety of which is incorporated herein. 4.
Assays for effectiveness of treatment In one embodiment, the subject
platinum-based compounds of the present invention kill tumor cells when
administered in combination with a taxane. Viability of a tumor cell can be
determined by any methods known in the art. For example, one may use the
colorimetric cytotoxicity assay described for anticancer drug screening in
Shekan et al., J. Natl. Cancer. Inst. 82: 1107-12 (1990). For another
example, one may determine the viability of a tumor cell by contacting the
cell with a dye and viewing it under a microscope. Viable cells can be
observed to have an intact membrane and do not stain, whereas dying or dead
cells having "leaky" membranes do stain. Incorporation of the dye by the
cell indicates the death of the cell. A dye useful for this purpose is
trypan blue. The exemplary taxanes and the platinum-containing composition
of the present invention may induce cell death, for example by inducing
necrosis or by inducing apoptosis, a mode of cell death, in resistant tumor
cells. Apoptosis is recognized by a characteristic pattern of
morphological, biochemical and molecular changes. Cells going through
apoptosisappear shrunken and rounded. They also can be observed to become
detached from a culture dish in which they are maintained. The
morphological changes involve a characteristic pattern of condensation of
chromatin and cytoplasm which can be readily identified by microscopy. When
stained with a DNA-binding dye, e.g., H33258 or propidium iodide, apoptotic
cells display classic condensed and punctuate nuclei instead of homogenous
and round nuclei. A typical characteristic of apoptosis is endonucleolysis,
a molecular change in which nuclear DNA is initially degraded at the linker
sections of nucleosomes to give rise to fragments equivalent to single and
multiple nucleosomes. When these DNA fragments are subjected to gel
electrophoresis, they reveal a series of DNA bands which are positioned
approximately equally distant from each other on the gel. The size
difference between the two bands next to each other is about the length of
one nucleosome, i.e., 120 base pairs. This characteristic display of the
DNA bands is called a DNA ladder and it indicates apoptosis of the cell.
Apoptotic cells can also be identified by flow cytometric methods based on
measurement of cellular DNA content, increased sensitivity of DNA to
denaturation, or altered light scattering properties. These methods are
well known in the art. It should be recognized however, that modes of
programmed cell death, including apoptosis, may be following a number of
mechanisms or show other phenotypes/properties to those described above. In
such cases, these mechanisms may also be characterized, classified or
considered as "apoptosis". Cytotoxicity may also be measured using the SRB
assay according to Shekan et al (J Natl Cancer Inst (1990) 82, 1107-1 12),
as described in the Examples. Additional assays for cell viability are
described in Chapter 15 of Handbook of Fluorescent Probes and Research
Products (Molecular Probes Handbook), which is incorporated in its entirety
herein. In one embodiment, the subject invention comprises a method of
killing or inhibiting the growth of a tumor cell comprising contacting said
cell with an effective amount of (a) docetaxel or paclitaxel, and (b)
satraplatin or JM118. The growth inhibition of said tumor cells can be
either partial (slowing down cell growth) or complete inhibition (i.e.,
arresting cells at a certain point in cell cycle). Cell growth and/or cell
death can be measured by any techniques known in the art. Such techniques
include, for example, MTT assay (based on reduction of the tetrazolium salt
3, [4,5-dimethylthiazol-2-yl]-2,5-diphenytetrazolium bromide), and
PicoGreen assay using the DNA-binding dye Picogreen, both of which are
described in Torrance, et al., Nat. Biotech. 19:940-945 (2001),
incorporated herein in its entirety. Other assays for cell
proliferation/growth are described in Chapter 15 of Handbook of Fluorescent
Probes and Research Products (Molecular Probes Handbook).Progression of
disease, cancer or tumor in response to treatment can be monitored 



using any standard technique known in the art. For example, tumor size can
be monitored and assessed to see if tumor size reduction has occurred as a
result of the treatment. Monitoring and assessment may be aided by a
variety of means including biopsies, manual inspection, microscopy, whole
or partial body imaging and scans, and various molecularbased diagnostic
and prognostic methods including those that investigate tumor-specific
markers or mutations. 5. Tumors and other proliferative disorders The
taxane/subject platinum-based compound combination is useful to treat
proliferative disorders. The term "proliferative disorder" is
art-recognized and further includes a disorder affecting an animal in a
manner which is marked by aberrant, or otherwise unwanted, proliferation of
a subset of cells of an animal. Cancer and tumors are proliferative
disorders. Cells comprising or derived from a tumor will generally be
understood to be proliferating cells, typically a hyper-proliferating cell,
and in other circumstances, a tumor cell may be dysplastic, or may have
proliferated. It will be apparent to a person skilled in the art, on
reading the disclosure of the instant invention, that the methods,
pharmaceutical compositions and packaged pharmaceuticals comprising the
taxane/subject platinum-based compound combination will be useful for the
treatment of other proliferative disorders, or for killing or inhibiting
proliferating cells including tumor cells. Any tumors may benefit from
treatment with the methods, uses, pharmaceutical compositions, packaged
pharmaceuticals and kits of the present invention. Suitable tumors may be
solid tumors, which are cancer of body tissues other than blood, bone
marrow, or the lymphatic system, such as carcinomas and sarcomas. Suitable
tumors may also be hematological tumors, such as leukemia and lymphomas.
Leukemia is a collective term for malignant diseases characterized by a
proliferation of malignantly changed white blood cells. Diseases arising
from lymphatic tissue are called lymphomas. Solid tumors may be selected
from: liver cancer, stomach cancer, colon cancer, breast cancer, pancreas
cancer, prostate cancer, skin cancer, renal cancer, bone cancer, skin
cancer, cervical cancer, ovarian cancer, lung cancer, gynaecological
cancers, urologocal and male genital cancers, soft tissue sarcomas, cancer
of the major digestive glands, cancer of the bile duct, gall bladder
cancer, bladder cancer, testicular cancer, cancers of the central nervous
system, bronchial cancer, small and non-small-cell lung cancer, gastric
cancer, andhead and neck cancer. In some embodiments prostate cancer may be
hormone-refractory prostate cancer. In some embodiments said tumor is not
gastric cancer. Suitable tumors may also be hematological tumors.
Hematological tumors may be leukemia, such as Acute Myelogenous Leukemia
(AML), Acute Lymphoblastic Leukemia (ALL), Acute Leukemia, Acute
Promyelocytic Leukemia, Chronic Granulocytic Leukemia (CGL), Chronic
Leukemia, Chronic Lymphocytic Leukemia (CLL), Chronic Myelogenous Leukemia
(CML), Chronic Myelomonocytic Leukemia, Common-type Acute Lymphoblastic
Leukemia, Eosinophilic Leukemia, Erythroleukemia, Extranodal Lymphoma,
Follicular Lymphoma, Hairy Cell Leukemia, Monocytic Leukemia, and
Prolymphocyte Leukemia. Hematological tumors may also be lymphoma, such as
B Cell Lymphomas, Burkitt Lymphoma, Cutaneous T Cell Lymphoma, High-Grade
Lymphoma, Hodgkin Lymphoma, Non-Hodgkin Lymphoma, Low-grade Lymphoma,
Lymphoblastic Lymphoma, Mantle Cell Lymphoma, Marginal Zone Lymphoma,
Mucosa-Associated Lymphoid Tissue (MALT) Lymphomas, T Cell Lymphomas,
peripheral T cell lymphoma, multiple myeloma, Essential Thrombocythemia,
Extramedullar myeloma, and Granulocytic Sarcomae. The subject
platinum-based compounds are also believed useful in treating other types
of proliferative disorders, including, proliferative disorders which are
characterized by benign indications. Such disorders may also be known as
"cytoproliferative" or "hyperproliferative" in that cells are made by the
body at an atypically elevated rate. Such disorders include, but are not
limited to, the following: hemangiomatosis in new born, secondary
progressive multiple sclerosis, chronic progressive myelodegenerative
disease, neurofibromatosis, ganglioneuromatosis, keloid formation, Paget's
disease of the bone, fibrocystic disease of the breast, Peronies and
Duputren's fibrosis, restenosis and cirrhosis. 6. Combination therapy,
pharmaceutical formulations and dosages The present invention provides
various aspects relating to a method of prevention and/or treatment of a
cancer or a tumor, and in particular to a combination therapy, methods, 



compositions and pharmaceutical packages comprising a taxane and a subject
platinumbased chemotherapeutic agent selected from: (a) an orally available
platinum-based chemotherapeutic agent; (b) a platinum-based
chemotherapeutic agent comprising a platinum (IV) co-ordination complex;
(c) a platinum-based chemotherapeutic agent represented by the following
general structure:R 5 (formula I) wherein Ri and R2 may be present or
absent, each of RrR 4 is independently selected from halogen, hydroxyl, and
acetate, and R5 is a cycloalkyl; (d) satraplatin or a metabolite of
satraplatin; or a pharmaceutically acceptable salt, isomer or prodrug of
(a) to (d). Various methods, uses, therapeutic combinations, pharmaceutical
compositions, packaged pharmaceuticals, formulations and kits are
encompassed within the present invention which are based on this
combination, and which are referred to as "taxane/subject platinum-based
compound combination", "subject combination therapy" or "subject compound
combination". The taxane/subject platinum-based compound combination can be
co-administered, e.g., in the same or different formulation. The term
"co-administer" or "co-administered", as used herein, include administering
two or more different therapeutic agents concurrently, sequentially or
intermittently in all of the various aspects of the method of the
invention. Thus, the subject platinum-based compounds or the taxane/subject
platinum-based compound combination may be administered before, after, or
together with another chemotherapeutic agent or another pharmacological
active agent to an individual in need thereof. The methods of the present
invention can also be combined with other methods of cancer treatment, such
as radiation therapy, surgery, or immunotherapy. In one embodiment the
subject platinum-based compound is administered before the taxane. In
another embodiment the taxane is administered before the subject
platinum-based compound. As shown in the Examples, Applicants have
demonstrated that exemplary subject platinum-based compounds, including
satraplatin (JM216) and JM118, in combination with taxanes, including
docetaxel and paclitaxel, act highly synergistic, in particularg when
administered in a certain order. Thus, one embodiment of the present
invention relates to methods of treating an individual suffering from a
tumor or a cancer by administering to the individual an effective amount of
(a) docetaxel, and (b) satraplatin or JM1 18. In certain embodiments
docetaxel is administered first. Another embodiment of the present
invention relates to methods of treating an individual suffering from a
tumor or a cancer by administering to the individual an effective amount of
(a) paclitaxel, and (b) satraplatin or JM1 18. In other embodiments
paclitaxel is administered first. In yet other embodiments satraplatin or
JM1 18 is administered first. Yet other embodiments of the present
inventionrelate to methods of treating an individual suffering from a tumor
or a cancer by administering to the individual an effective amount of (a)
AMD473 or LA-12, and (b) satraplatin or JM118. In certain embodiments
AMD473 is administered first. In other embodiments LA-12 is administered
first. As mentioned before, it is stressed that all embodiment and all
claim are also contemplated and are within the scope of the present
invention wherein the subject platinum-based chemotherapeutic agent is
AMD473 or LA-12. In other embodiments the present invention provides
methods for killing or inhibiting the growth of a tumor cell comprising
contacting said cell with an effective amount of (a) a taxane, and (b) a
subject platinum-based chemotherapeutic agent selected from: (a) an orally
available platinum-based chemotherapeutic agent; (b) a platinum-based
chemotherapeutic agent comprising a platinum (IV) co-ordination complex;
(c) a platinum-based chemotherapeutic agent represented by the following
general structure: R 5 (formula I) wherein Ri and R2 may be present or
absent, each of RrR 4 is independently selected from halogen, hydroxyl, and
acetate, and R5 is a cycloalkyl; (d) satraplatin or a metabolite of
satraplatin; or a pharmaceutically acceptable salt, isomer or prodrug of
(a) to (d). In particular embodiments said taxane is docetaxel and/or said
subject platinum-based chemotherapeutic agent is satraplatin or JM1 18. In
certain embodiments docetaxel is contacted with said cell 



first. In other particular embodiments said taxane is paclitaxel and/or
said subject platinumbased chemotherapeutic agent is satraplatin or JM1 18.
In particular embodiments paclitaxel is contacted with said cell first. In
yet other embodiments satraplatin or JM1 18 is contacted with said cell
first. In other embodiments the present invention provides the use of a
subject platinumbased chemotherapeutic agent selected from: (a) an orally
available platinum-based chemotherapeutic agent; (b) a platinum-based
chemotherapeutic agent comprising a platinum (IV) co-ordination complex;
(c) a platinum-based chemotherapeutic agent represented by the following
generalstructure: R (formula I) wherein Ri and R2 may be present or absent,
each of RrR 4 is independently selected from halogen, hydroxyl, and
acetate, and R5 is a cycloalkyl; (d) satraplatin or a metabolite of
satraplatin; or a pharmaceutically acceptable salt, isomer or prodrug of
(a) to (d), for the preparation of a first pharmaceutical composition for
use in the treatment of an individual suffering from a cancer or a tumor,
wherein said first pharmaceutical composition is administered within about
14 days of administration of a second pharmaceutical composition containing
a taxane. In particular embodiments said taxane is docetaxel and/or said
subject platinum-based chemotherapeutic agent is satraplatin or JM118. In
other embodiments said taxane is paclitaxel and/or said subject
platinum-based chemotherapeutic agent is satraplatin or JM1 18. In yet
other embodiments the present invention provides the use of a taxane for
the preparation of a first pharmaceutical composition for use in the
treatment of an individual suffering from a cancer or a tumor, wherein said
first pharmaceutical composition is administered within about 14 days of
administration of a second pharmaceutical composition containing a subject
platinum-based chemotherapeutic agent selected from: (a) an orally
available platinum-based chemotherapeutic agent; (b) a platinum-based
chemotherapeutic agent comprising a platinum (IV) co-ordination complex;
(c) a platinum-based chemotherapeutic agent represented by the following
general structure: R 5 (formula I) wherein Ri and R2 may be present or
absent, each of RrR 4 is independently selected from halogen, hydroxyl, and
acetate, and R5 is a cycloalkyl;(d) satraplatin or a metabolite of
satraplatin; or a pharmaceutically acceptable salt, isomer or prodrug of
(a) to (d). In particular embodiments said taxane is docetaxel and/or said
subject platinum-based chemotherapeutic agent is satraplatin or JM1 18. In
other embodiments said taxane is paclitaxel and/or said subject
platinum-based chemotherapeutic agent is satraplatin or JM118. In yet other
embodiments the present invention provides a taxane for use in the
treatment or prevention of a cancer or a tumor, wherein said taxane is
administered with a subject platinum-based chemotherapeutic agent within
about 14 days of each other. In yet other embodiments the present invention
provides a subject platinum-based chemotherapeutic agent for use in the
treatment or prevention of a cancer or a tumor, wherein said subject
platinum-based chemotherapeutic agent is administered with a taxane within
about 14 days of each other. In particular embodiments said taxane is
docetaxel and/or said subject platinum-based chemotherapeutic agent is
satraplatin or JM1 18. In other embodiments said taxane is paclitaxel
and/or said subject platinum-based chemotherapeutic agent is satraplatin or
JM118. In other embodiments the present invention provides a first
pharmaceutical composition comprising a subject platinum-based
chemotherapeutic agent as defined above, prepared according to the use
described in the preceding paragraphs, included in a pharmaceutical package
further including instructions to administer, to an individual suffering
from a cancer or a tumor, said first pharmaceutical composition and said
second pharmaceutical recited in the preceding paragraphs within about 14
days of each other. In other embodiments the present invention provides a
first pharmaceutical composition comprising a taxane as defined above,
prepared according to the use described 



in the preceding paragraphs, included in a pharmaceutical package further
including instructions to administer, to an individual suffering from a
cancer or a tumor, said first pharmaceutical composition and said second
pharmaceutical recited in the preceding paragraphs within about 14 days of
each other. In other embodiments the present invention provides a
therapeutic combination for the treatment or prevention of a cancer or a
tumor, including (a) a taxane and (b) a subject platinum-based
chemotherapeutic agent selected from: (a) an orally available
platinum-based chemotherapeutic agent; (b) a platinum-based
chemotherapeutic agent comprising a platinum (IV) co-ordination complex;
(c) a platinum-based chemotherapeutic agent represented by the following
general structure:R 5 (formula I) wherein Ri and R2 may be present or
absent, each of RrR 4 is independently selected from halogen, hydroxyl, and
acetate, and R5 is a cycloalkyl; (d) satraplatin or a metabolite of
satraplatin; or a pharmaceutically acceptable salt, isomer or prodrug of
(a) to (d). In particular embodiments said taxane is docetaxel and/or said
subject platinum-based chemotherapeutic agent is satraplatin or JM1 18. In
other embodiments said taxane is paclitaxel and/or said subject
platinum-based chemotherapeutic agent is satraplatin or JM118. In other
embodiments the present invention provides a pharmaceutical composition for
the treatment or prevention of a cancer or a tumor, including (a) a taxane
and (b) a subject platinum-based chemotherapeutic agent selected from: (a)
an orally available platinum-based chemotherapeutic agent; (b) a
platinum-based chemotherapeutic agent comprising a platinum (IV)
co-ordination complex; (c) a platinum-based chemotherapeutic agent
represented by the following general structure: R 5 (formula I) wherein Ri
and R2 may be present or absent, each of RrR 4 is independently selected
from halogen, hydroxyl, and acetate, and R5 is a cycloalkyl; (d)
satraplatin or a metabolite of satraplatin; or a pharmaceutically
acceptable salt, isomer or prodrug of (a) to (d). In particular embodiments
said taxane is docetaxel and/or said subject platinum-based
chemotherapeutic agent is satraplatin or JM1 18. In other embodiments said
taxane is paclitaxel and/or said subject platinum-based chemotherapeutic
agent is satraplatin or JM118. The present invention also provides a
packaged pharmaceutical comprising a first pharmaceutical composition of a
subject platinum-based chemotherapeutic agent selectedfrom: (a) an orally
available platinum-based chemotherapeutic agent; (b) a platinum-based
chemotherapeutic agent comprising a platinum (IV) co-ordination complex;
(c) a platinum-based chemotherapeutic agent represented by the following
general structure: R 5 (formula I) wherein Ri and R2 may be present or
absent, each of RrR 4 is independently selected from halogen, hydroxyl, and
acetate, and R5 is a cycloalkyl; (d) satraplatin or a metabolite of
satraplatin; or a pharmaceutically acceptable salt, isomer or prodrug of
(a) to (d), wherein said packaged pharmaceutical further comprises
instructions to administer, to an individual suffering from a cancer or a
tumor, said first pharmaceutical composition and a second pharmaceutical
composition containing a taxane within about 14 days of each other. In
particular embodiments said taxane is docetaxel and/or said subject
platinum-based chemotherapeutic agent is satraplatin or JM1 18. In other
embodiments said taxane is paclitaxel and/or said subject platinum-based
chemotherapeutic agent is satraplatin or JM1 18. The present invention also
provides a packaged pharmaceutical comprising a first pharmaceutical
composition containing a taxane, wherein said packaged pharmaceutical
further comprises instructions to administer, to an individual suffering
from a cancer or a 



tumor, said first pharmaceutical composition and a second pharmaceutical
composition containing a subject platinum-based chemotherapeutic agent
selected from: (a) an orally available platinum-based chemotherapeutic
agent; (b) a platinum-based chemotherapeutic agent comprising a platinum
(IV) co-ordination complex; (c) a platinum-based chemotherapeutic agent
represented by the following general structure:(formula I) wherein Ri and
R2 may be present or absent, each of RrR 4 is independently selected from
halogen, hydroxyl, and acetate, and R5 is a cycloalkyl; (d) satraplatin or
a metabolite of satraplatin; or a pharmaceutically acceptable salt, isomer
or prodrug of (a) to (d), within about 14 days of each other. In particular
embodiments said taxane is docetaxel and/or said subject platinumbased
chemotherapeutic agent is satraplatin or JM118. In other embodiments said
taxane is paclitaxel and/or said subject platinum-based chemotherapeutic
agent is satraplatin or JM1 18. The packaged pharmaceutical of the present
invention may comprise instructions, or may provide otherwise, for the
administration of one of said compounds to said individual at least 1 day,
2 days, 3 days, 5 days, 7 days, 10 days, or 14 days, before the other
compound is administered to said individual. Hence, in certain embodiments
said instructions provide for the sequential administration of the taxane
and said subject platinum-based compound. In particular embodiments said
taxane is administered to said individual 1 day, 2 days, 3 days, 5 days, 7
days, 10 days, or 14 days before said subject platinum-based compounds are
administered to said individual. In other particular embodiments said
subject platinum-based compound is administered to said individual 1 day, 2
days, 3 days, 5 days, 7 days, 10 days, or 14 days before said taxane is
administered to said individual. The present invention also provides for
the use of a subject platinum-based chemotherapeutic agent selected from:
(a) an orally available platinum-based chemotherapeutic agent; (b) a
platinum-based chemotherapeutic agent comprising a platinum (IV)
co-ordination complex; (c) a platinum-based chemotherapeutic agent
represented by the following general structure: R (formula I)wherein Ri and
R2 may be present or absent, each of RrR 4 is independently selected from
halogen, hydroxyl, and acetate, and R5 is a cycloalkyl; (d) satraplatin or
a metabolite of satraplatin; or a pharmaceutically acceptable salt, isomer
or prodrug of (a) to (d), in the manufacture of an anti-proliferative agent
in a pharmaceutical package together with instructions for its use in
combination with a taxane in the treatment of a cancer or a tumor. It also
provides for the use of a taxane in the manufacture of an
anti-proliferative agent in a pharmaceutical package together with
instructions for its use in combination with a subject platinum-based
chemotherapeutic agent selected from: (a) an orally available
platinum-based chemotherapeutic agent; (b) a platinum-based
chemotherapeutic agent comprising a platinum (IV) co-ordination complex;
(c) a platinum-based chemotherapeutic agent represented by the following
general structure: R5 (formula I) wherein Ri and R2 may be present or
absent, each of RrR 4 is independently selected from halogen, hydroxyl, and
acetate, and R5 is a cycloalkyl; (d) satraplatin or a metabolite of
satraplatin; or a pharmaceutically acceptable salt, isomer or prodrug of
(a) to (d), in the treatment of a cancer or a tumor. In particular
embodiments said taxane is docetaxel and/or said subject platinum-based
chemotherapeutic agent is satraplatin or JM118. In other embodiments said
taxane is paclitaxel and/or said subject platinum-based chemotherapeutic
agent is satraplatin or JM1 18. Several embodiments of the present
invention provide for the sequential administration of the compounds, or
the sequential contact or sequential exposure of a 



tumor, a cancer or a cell derived from or comprised in a tumor or a cancer,
with the compounds of the present invention. For example, the
pharmaceutical packages and the uses described herein provide for such
sequential administration. Also, a tumor, a cancer or a cell derived from
or being part of a tumor or a cancer may be brought in contact with, may be
exposed to or may be treated via administration with a taxane at least 1
day, 2 days, 3 days, 5 days, 7 days, 10 days, or 14 days before a subject
platinum-based chemotherapeuticagent is brought into contact with, is
exposed to or is administered to said tumor, cancer or cell derived from or
comprised in a tumor or a cancer. Likewise, a tumor, a cancer or a cell
derived from or being part of a tumor or a cancer may be brought in contact
with, may be exposed to or may be treated via administration with a subject
platinum-based chemotherapeutic agent at least 1 day, 2 days, 3 days, 5
days, 7 days, 10 days, or 14 days before a taxane is brought into contact
with, is exposed to or is administered to said tumor, cancer or cell
derived from or comprised in a tumor or a cancer. The present invention
also provides a kit for administering a first and a second pharmaceutical
composition to an individual suffering from a cancer or a tumor, wherein
said kit includes a plurality of separate containers, the contents of at
least two containers differing from each other in whole or in part, wherein
at least one of such containers contains a taxane, with or without
additional pharmaceutical carrier or diluent, and at least one different
container contains a subject platinum-based chemotherapeutic agent selected
from: (a) an orally available platinum-based chemotherapeutic agent; (b) a
platinum-based chemotherapeutic agent comprising a platinum (IV)
co-ordination complex; (c) a platinum-based chemotherapeutic agent
represented by the following general structure: R 5 (formula I) wherein Ri
and R2 may be present or absent, each of RrR 4 is independently selected
from halogen, hydroxyl, and acetate, and R5 is a cycloalkyl; (d)
satraplatin or a metabolite of satraplatin; or a pharmaceutically
acceptable salt, isomer or prodrug of (a) to (d), with or without
additional pharmaceutical carrier or diluent. In certain embodiments, the
container of the kit containing a taxane does not contain a subject
platinum-based chemotherapeutic agent, and/or the container of the kit
containing a subject platinum-based chemotherapeutic agent does not contain
a taxane. In yet other embodiments, the container of the above kit
containing a taxane and the container of the above kit containing a subject
platinum-based chemotherapeutic agent are amongst, or represent, the at
least two containers differing from each other in respect of their content
in whole or in part.In certain embodiments the kit further comprises
instructions to administer, to an individual suffering from a cancer or a
tumor, a first pharmaceutical composition containing a taxane and a second
pharmaceutical composition containing a subject-platinum-based
chemotherapeutic agent within about 14 days of each other. In particular
embodiments said taxane is docetaxel and/or said subject platinum-based
chemotherapeutic agent is satraplatin or JM118. In other embodiments said
taxane is paclitaxel and/or said subject platinum-based chemotherapeutic
agent is satraplatin or JM118. In certain embodiments said first and said
second pharmaceutical composition are administered within 1 day, 2 days, 3
days, 5 days, 7 days, 10 days or 14 days of each other. The present
invention also provides for a packaged pharmaceutical, first pharmaceutical
composition, use or kit as defined above, wherein said administration: (i)
is the sequential administration to said individual of a taxane as defined
above and a subject platinum-based chemotherapeutic agent as defined above
within about 14 days of each other; or (ii) results in the sequential
contact of a cell included in, derived from or being part of said cancer or
tumour with a taxane as defined above and a subject platinum-based
chemotherapeutic agent as defined above within about 14 days of each other.
Furthermore, the present invention also provides for a packaged
pharmaceutical, first pharmaceutical composition, use or kit as defined
above, wherein said administration: (i) is the sequential administration to
said individual of first a taxane as defined above and then a subject
platinum-based chemotherapeutic agent as defined 



above within about 14 days of each other; (ii) results in the sequential
contact of a cell included in, derived from or being part of said cancer or
tumor with first a taxane as defined above and then a subject
platinum-based chemotherapeutic agent as defined above within about 14 days
of each other; (iii) is the sequential administration to said individual of
first a subject platinumbased chemotherapeutic agent as defined above and
then a taxane as defined above within about 14 days of each other; or (iv)
results in the sequential contact of a cell included in, derived from or
being part of said cancer or tumor with first a subject platinum-based
chemotherapeutic agent as defined above and then a taxane as defined above
within about 14 days of each other.In particular embodiments said taxane is
docetaxel and/or said subject platinumbased chemotherapeutic agent is
satraplatin or JM118. In other embodiments said taxane is paclitaxel and/or
said subject platinum-based chemotherapeutic agent is satraplatin or JM1
18. The present invention also provides for a packaged pharmaceutical,
first pharmaceutical composition, use or kit as defined above, wherein said
administration: (i) is the sequential administration to said individual of
a taxane as defined above and a subject platinum-based chemotherapeutic
agent as defined above within about 10 days, 7 days, 5 days, 3 days, 2 days
or 1 day of each other; or (ii) results in the sequential contact of a cell
included in, derived from or being part of said cancer or tumour with a
taxane as defined above and a subject platinum-based chemotherapeutic agent
as defined above within about 10 days, 7 days, 5 days, 3 days, 2 days or 1
day of each other. The present invention also provides for a packaged
pharmaceutical, first pharmaceutical composition, use or kit as defined
above, wherein said administration: (i) is the sequential administration to
said individual of a taxane as defined above and a subject platinum-based
chemotherapeutic agent as defined above within about 48 hours, 24 hours, 12
hours, 8 hours, 6 hours, 4 hours, 2 hours, 1 hour, 30 mins, 15 mins or 5
mins of each other; or (ii) results in the sequential contact of a cell
included in, derived from or being part of said cancer or tumour with a
taxane as defined above and a subject platinum-based chemotherapeutic agent
as defined above within about 48 hours, 24 hours, 12 hours, 8 hours, 6
hours, 4 hours, 2 hours, 1 hour, 30 mins, 15 mins or 5 mins of each other.
In certain embodiments the first and second pharmaceutical compositions are
administered to said individual effectively at the same time. In particular
embodiments said taxane is docetaxel and/or said subject platinum-based
chemotherapeutic agent is satraplatin or JM118. In other embodiments said
taxane is paclitaxel and/or said subject platinum-based chemotherapeutic
agent is satraplatin or JM118. In some embodiments of this invention said
platinum-based chemotherapeutic agent is administered orally. In particular
embodiments said platinum-based chemotherapeutic agent is satraplatin or
JM118. In some embodiments of this invention said taxane is administered
intravenously. In particular embodiments said taxane is docetaxel. In other
embodiments said taxane is paclitaxel. Most preferably, satraplatin or JM1
18 is administeredorally and docetaxel is administered intravenously.
Alternatively, satraplatin or JM118 is administered orally and paclitaxel
is administered intravenously. These preferred routes of administration
pertain to all methods, uses, pharmaceutical packages and other aspects of
the present invention. In further embodiments, the present invention
provides a packaged pharmaceutical comprising a first pharmaceutical
composition and instructions to administer, to an individual suffering from
a cancer or a tumor, said first pharmaceutical composition and a second
pharmaceutical composition, wherein: (i) the first or second pharmaceutical
composition contains a taxane as defined above; (ii) the other
pharmaceutical composition is a subject platinum-based chemotherapeutic
agent as defined above; and (iii) said administration results in sequential
contact of said subject platinum-based 



chemotherapeutic agent and said taxane with a cell included in, derived
from or being part of the cancer or tumor of said individual, within 14
days of each other. In particular embodiments said taxane is docetaxel
and/or said subject platinum-based chemotherapeutic agent is satraplatin or
JM118. In other embodiments said taxane is paclitaxel and/or said subject
platinum-based chemotherapeutic agent is satraplatin or JM1 18. The
taxane/subject platinum-based compound combination can be formulated and
administered to treat individuals with cancer by any means that produces
contact of the active ingredients with the agent's site of action in the
body of a mammal. They can be administered by any conventional means
available for use in conjunction with pharmaceuticals, either as individual
therapeutic active ingredients or in a combination of therapeutic active
ingredients. They can be administered alone, but are generally administered
with a pharmaceutical carrier selected on the basis of the chosen route of
administration and standard pharmaceutical practice. In particular
embodiments, the administration of said pharmaceutical formulations leads
to a situation, in which the subject platinum-based compound is in contact
with the agent's site of action in the body of an individual, before the
taxane is in contact with the agent's site of action in the body of an
individual. In other particular embodiments the administration of said
pharmaceutical formulations leads to a situation, in which the taxane is in
contact with the agent's site of action in the body of an individual,
before the platinumbased compound is in contact with the agent's site of
action in the body of an individual.Pharmaceutical compositions for use in
accordance with the present invention may be formulated in conventional
manner using one or more physiologically acceptable carriers or excipients.
The pharmaceutical compositions of the invention can be formulated for a
variety of routes of administration, including systemic and topical or
localized administration. Techniques and formulations generally may be
found in Remmington's Pharmaceutical Sciences, Meade Publishing Co.,
Easton, PA. For systemic administration, injection is preferred, including
intramuscular, intravenous, intraperitoneal, and subcutaneous (i.m., i.v.,
i.p., and s.c. respectively). For injection, the pharmaceutical
compositions of the invention can be formulated in liquid solutions,
preferably in physiologically compatible buffers such as Hank's solution or
Ringer's solution. In addition, the pharmaceutical compositions may be
formulated in solid form and redissolved or suspended immediately prior to
use. Lyophilized forms are also included. The term "preparation of a
[first] pharmaceutical composition", refers to any process or method
performed or required in the generation of a pharmaceutical composition
which is ready to be administered to a patient or an individual in need
thereof. This includes the manufacture of the pharmaceutical composition,
the formulation of the pharmaceutical composition, packaging of the
pharmaceutical composition, and other steps performed before the
pharmaceutical composition is delivered, requested or made available to a
pharmacist, doctor or nurse. It also includes methods and processes
performed by the pharmacist, doctor or nurse prior to the administration of
the pharmaceutical composition. This includes, for example, dissolving the
pharmaceutical composition in an appropriate solvent for administration,
e.g. injection, and other steps performed by such a person which aids,
facilitates, makes possible or enables the administration of the
pharmaceutical composition. The most preferred administration route of the
subject platinum-based composition is oral. In oral administration, the
pharmaceutical compositions may take the form of, for example, unit
dose-forms such as tablets or capsules prepared by conventional means with
pharmaceutically acceptable excipients such as binding agents (e.g.,
pregelatinised maize starch, polyvinylpyrrolidone or hydroxypropyl
methylcellulose); fillers (e.g., lactose, microcrystalline cellulose or
calcium hydrogen phosphate); lubricants (e.g., magnesium stearate, talc or
silica); disintegrants (e.g., potato starch or sodium starch glycolate); or
wetting agents (e.g., sodium lauryl sulphate). The tablets may be coated by
methods well known in the art. Liquid preparations for oral administration
may take the form of, for example, solutions, syrups or suspensions, or
they may be presented as a dry product for constitution with water or other
suitable vehicle before use. Such liquid preparations may be prepared by
conventional means with pharmaceutically acceptable additives such
assuspending agents (e.g., sorbitol syrup, cellulose derivatives or
hydrogenated edible fats); emulsifying agents (e.g., lecithin or acacia);
non-aqueous vehicles (e.g., ationd oil, oily esters, ethyl alcohol or
fractionated vegetable oils); and preservatives (e.g., methyl or propylp- 



hydroxybenzoates or sorbic acid). The preparations may also contain buffer
salts, flavoring, coloring and sweetening agents as appropriate.
Preparations for oral administration may be suitably formulated to give
controlled release of the active agent. In certain embodiments such a
controlled release of the active agent is preferred. In certain embodiments
the controlled release leads to a situation, in which the subject
platinum-based compound is in contact with the agent's site of action in
the body of an individual, before the taxane is in contact with the agent's
site of action, such as a tumor cell, in the body of an individual. In
other embodiments the controlled release leads to a situation, in which the
taxane is in contact with the agent's site of action in the body of an
individual, before the subject platinum-based compound is in contact with
the agent's site of action in the body of an individual. For buccal
administration the therapeutic compositions may take the form of tablets or
lozenges formulated in a conventional manner. For administration by
inhalation, the compositions for use according to the present invention are
conveniently delivered in the form of an aerosol spray presentation from
pressurized packs or a nebuliser, with the use of a suitable propellant,
e.g., dichlorodifluoromethane, trichlorofluoromethane,
dichlorotetrafluoroethane, carbon dioxide or other suitable gas. In the
case of a pressurized aerosol the dosage unit may be determined by
providing a valve to deliver a metered amount. Capsules and cartridges of,
for example, gelatin for use in an inhaler or insufflator may be formulated
containing a powder mix of the therapeutic agents and a suitable powder
base such as lactose or starch. The pharmaceutical compositions may be
formulated for parenteral administration by injection, e.g., by bolus
injection or continuous infusion. Formulations for injection may be
presented in unit dosage form, e.g., in ampoules or in multi-dose
containers, with an added preservative. The compositions may take such
forms as suspensions, solutions or emulsions in oily or aqueous vehicles,
and may contain formulatorg agents such as suspending, stabilizing and/or
dispersing agents. Alternatively, the active ingredient may be in powder
form for constitution with a suitable vehicle, e.g., sterile pyrogen-free
water, before use. The pharmaceutical compositions may also be formulated
as a depot preparation. In some embodiment it is preferred that such a
formulation leads to a situation, in which the subject platinum-based
compound is in contact with the agent's site of action in the body of an
individual, such as a tumor cell, before the taxane is in contact with the
agent's site of action in the body of an individual. In other embodiment it
is preferred that such a formulation leads to a situation, in which the
taxane is in contact with the agent's site of action in thebody of an
individual, before the subject platinum-based compound is in contact with
the agent's site of action in the body of an individual. Such long acting
formulations may be administered by implantation (for example
subcutaneously or intramuscularly) or by intramuscular injection. Thus, for
example, the therapeutic compositions may be formulated with suitable
polymeric or hydrophobic materials (for example as an emulsion in an
acceptable oil) or ion exchange resins, or as sparingly soluble
derivatives, for example, as a sparingly soluble salt. Systemic
administration can also be by transmucosal or transdermal means. For
transmucosal or transdermal administration, penetrants appropriate to the
barrier to be permeated are used in the formulation. Such penetrants are
generally known in the art, and include, for example, for transmucosal
administration bile salts and fusidic acid derivatives. In addition,
detergents may be used to facilitate permeation. Transmucosal
administration may be through nasal sprays or using suppositories. For
topical administration, the compositions of the invention are formulated
into ointments, salves, gels, or creams as generally known in the art. A
wash solution can be used locally to treat an injury or inflammation to
accelerate healing. For oral administration, the therapeutic compositions
are formulated into conventional oral administration forms such as
capsules, tablets, and tonics. The pharmaceutical compositions may, if
desired, be presented in a pack or dispenser device which may contain one
or more unit dosage forms containing the active ingredient. The pack may
for example comprise metal or plastic foil, such as a blister pack. The
pack or dispenser device may be accompanied by instructions for
administration. In other embodiments, the pack or dispenser may be further
packaged in an outer carton. The pack or dispenser device may further
comprise instructions to first administer one of the compounds of the
taxane/subject platinum-based compound combination. In some embodiments
said first compound to administer is a taxane. In other embodiments said
first 



compound to administer is a subject platinum-based compound. In certain
particular embodiments the taxane/subject platinum-based compound
combination is formulated as a sustained and/or timed release formulation.
Such sustained and/or timed release formulations may be made by sustained
release means or delivery devices that are well known to those of ordinary
skill in the art, such as those described in U.S. Patent Nos.: 3,845,770;
3,916,899; 3,536,809; 3,598,123; 4,008,719; 4,710,384; 5,674,533;
5,059,595; 5,591 ,767; 5,120,548; 5,073,543; 5,639,476; 5,354,556; and
5,733,566, the disclosures of which are each incorporated herein by
reference. The pharmaceutical compositions of the present invention can be
used to provide slow or sustained release of one or more of the active
ingredients. In certain embodiments the slow or sustained release of one or
more of the active ingredients leads to a situation, in which thesubject
platinum-based compound is in contact with the agent's site of action in
the body of an individual, before the taxane is in contact with the agent's
site of action in the body of an individual. In other embodiments the slow
or sustained release of one or more of the active ingredients leads to a
situation, in which the taxane is in contact with the agent's site of
action in the body of an individual, before the subject platinum-based
compound is in contact with the agent's site of action in the body of an
individual. In order to provide the desired release profile in varying
proportions, hydropropylmethyl cellulose, other polymer matrices, gels,
permeable membranes, osmotic systems, multilayer coatings, microparticles,
liposomes, microspheres, or the like, or a combination thereof can be used.
Suitable sustained release formulations known to those of ordinary skill in
the art, including those described herein, may be readily selected for use
with the pharmaceutical compositions of the invention. Thus, single unit
dosage forms suitable for oral administration, such as, but not limited to,
tablets, capsules, gelcaps, caplets, powders, and the like, that are
adapted for sustained release are encompassed by the present invention. The
pharmaceutical compositions of the present invention may be formulated in a
neutral or salt form. Pharmaceutical-acceptable salts include the acid
addition salts and are formed with inorganic acids such as, for example,
hydrochloric or phosphoric acids, or such organic acids as acetic, oxalic,
tartaric, mandelic, and the like. Salts formed with the free carboxyl
groups can also be derived from inorganic bases such as, for example,
sodium, potassium, ammonium, calcium, or ferric hydroxides, and such
organic bases as isopropylamine, trimethylamine, histidine, procaine and
the like. The taxane/subject platinum-based compound combination can also
be co administered with a variety of other drugs. For example, the
taxane/subject platinum-based compound combination can be used as part of a
regiment of treatment in which it is combined with other chemotherapeutic
agents including anti-cancer therapeutic agents that inhibit cancer growth,
anti-angiogenesis agents and anti-metastatic agents. The subject
pharmaceutical compositions, being the taxane/subject platinum-based
compound combinations, may also be combined with immunomodulators. In a
further embodiment, the taxane/subject platinum-based compound combination
is administered to a patient to whom an anti-emetic agent is also
administered. Anti-emetic agents according to this invention include any
anti-emetic agents known to the skill artisan, including, but not limited
to, serotonin-3 receptor antagonists like granisetron, ondansetron and
tropisetron, NK1 receptor antagonists, antihistamines such as cinnarizine,
cyclizine and promethazine, histamine H2 receptor antagonists such as
ranitidine (Zantac), phenothiazines such as chlorpromazine, droperidol,
haloperidol, methotrimeprazine, perphenazine, trifluoperazine and
prochlorperazine, domperidone, and metoclopramide.In other embodiments, the
taxane/subject platinum-based compound combination is administered to a
patient who is also treated with an anti-diarrheal such as loperamid,
corticosteroide such as cortisone, growth hormone or growth factor such as
GCSF or erythropoietin, a diuretica such as furosemid, steroidal or
non-steroidal analgesics such as an opiate, e.g. morphine, or paracetamol
or anti-hyperuricemics such as allopurinol. In other embodiments, the
taxane/subject platinum-based compound combination is administered to a
patient, who is also treated with thrombocytes, erythrocytes or whole
blood. In other embodiments, the taxane/subject platinum-based compound
combination is administered to a patient, who is also treated with stem
cells of the bone marrow. In other embodiments, the instant invention also
relate to a method of therapeutic patient care. In the method, a patient
who is treated via administration with the taxane/subject platinum-based
compound combination receives food parenterally. 



The present invention additionally provides methods for preparing a
pharmaceutical composition useful for the treatment of an individual
suffering from a cancer or tumor. The methods comprise: a) compiling data
including: i . bioequivalence data for a compound combination comprising a
taxane as defined above and a subject platinum-based chemotherapeutic agent
as defined above, or a pharmaceutically acceptable salt, isomer or prodrug
thereof, compared to a marketed originator compound or compound
combination; or ii. clinical data demonstrating the effectiveness of said
taxane/subject platinum-based compound combination in treating cancer
patients; b) submitting said compiled data to a drug regulatory authority
for the purpose or obtaining regulatory or marketing approval for said
taxane/subject platinum-based compound combination for the treatment of
cancer patients; and c) manufacturing, importing, packaging/re-packaging,
labeling/re-labeling or marketing said taxane/subject platinum-based
compound combination, or license rights to said approval, for the treatment
of cancer patients. The dosage administered will be a therapeutically
effective amount of the taxane/subject platinum-based compound combination
sufficient to result in, or reasonable expected to result in, amelioration
of symptoms of the cancer or tumor and will, of course, vary depending upon
known factors such as the pharmacodynamic characteristics of the particular
active ingredient and its mode and route of administration; age, sex,
health andweight of the recipient; nature and extent of symptoms; kind of
concurrent treatment, frequency of treatment and the effect desired.
Toxicity and therapeutic efficacy of pharmaceutical compositions of the
present invention can be determined by standard pharmaceutical procedures
in cell cultures or experimental animals, e.g., for determining the LD50
(the dose lethal to 50% of the population) and the ED50 (the dose
therapeutically effective in 50% of the population). The dose ratio between
toxic and therapeutic effects is the therapeutic index and it can be
expressed as the ratio LD50/ED50. Therapeutic agents which exhibit large
therapeutic indices are preferred. While therapeutic compositions that
exhibit toxic side effects may be used, care should be taken to design a
delivery system that targets such therapeutic agents to the site of
affected tissue in order to minimize potential damage to uninfected cells
and, thereby, reduce side effects. The data obtained from cell culture
assays and animal studies can be used in formulating a range of dosage for
use in humans. The dosage lies preferably within a range of circulating
concentrations that include the ED50 with little or no toxicity. The dosage
may vary within this range depending upon the dosage form employed and the
route of administration utilized. For any agents used in the various
aspects of the invention, the therapeutically effective dose can be
estimated initially from cell culture assays. A dose may be formulated in
animal models to achieve a circulating plasma concentration range that
includes the IC50 (i.e., the concentration of the test therapeutic agent
which achieves a halfmaximal inhibition of symptoms or inhibition of
biochemical activity) as determined in cell culture. Such information can
be used to more accurately determine useful doses in humans. Levels in
plasma may be measured, for example, by high performance liquid
chromatography. It is understood that appropriate doses of therapeutic
agents depends upon a number of factors known to those or ordinary skill in
the art, e.g., a physician. The dose(s) of the small molecule will vary,
for example, depending upon the identity, size, and condition of the
subject or sample being treated, further depending upon the route by which
the composition is to be administered, if applicable, and the effect which
the practitioner desires the therapeutic to have upon the therapeutic
target of targets, such as nucleic acid or polypeptide of the invention,
through with the disease causes, symptoms or effects are mediated. As will
be self-evident, for combination therapy the combined effect of both
compounds, the taxane and the subject platinum-based compound, will have to
be taken into account. Exemplary doses include milligram or microgram
amounts of the small molecule(s), i.e. the taxane and the subject
platinum-based chemotherapeutic agent, per kilogram ofsubject or sample
weight, e.g., about 1 microgram per kilogram to about 500 milligrams per
kilogram, about 100 micrograms per kilogram to about 50 milligrams per
kilogram, or about 1milligram per kilogram to about 5 milligrams per
kilogram. 



A person skilled in the art will appreciate that doses can also be
calculated on a body surface basis. A person of 70 kg has an approximate
body surface area of 1.8 square meter doses include milligram or microgram
amounts of the small molecule per body surface area of subject or sample,
e.g. about 50 microgram per square meter to about 15 grams per square
meter, about 5 milligrams per square meter to about 1.5 grams per square
meter, or about 50 milligram per square meter to about 150 milligrams per
square meter. 7. Treatment of resistant or refractory cancers and tumors .
Cancers or tumors that are resistant or refractory to treatment of a
variety of anti proliferative agents may benefit from treatment with the
methods of the present invention. In certain alternative embodiments of the
instant invention, the taxane/subject platinum-based compound combination
may be useful in treating tumors that are refractory or resistant to an
anti-proliferative agent. In particular embodiments said anti-proliferative
agent is not a hormone-based drug. In other particular embodiments said
anti-proliferative agent is cisplatin. Resistance to anti-proliferative
agents can be tested and verified using the methods described in the
Examples. As used herein, the term "anti-proliferative agent" relates to
any compound which is or may be used in the treatment of a "proliferative
disorder", as defined herein. Exemplary anti proliferative agents include
vinca alkaloids (vinblastine), the anthracyclines (adriamycin), the
epipodophyllotoxins (etoposide), antibiotics (actinomycin D and gramicidin
D), antimicrotubule drugs (colchicine), protein synthesis inhibitors
(puromycin), toxic peptides (valinomycin), topoisomerase I inhibitors
(topotecan), DNA intercalators (ethidium bromide), anti-mitotics, vinca
alkaloids (vinblastine, vincristine, vindesine and vinorelbine),
epothilones (epothilone A, epothilone B and discodermolide), nocodazole,
colchicine, colchicine derivatives, allocolchicine, Halichondrin B,
dolstatin 10, maytansine, rhizoxin, thiocolchicine, trityl cysterin,
estramustine, nocodazole, platinum-based agents (cisplatin, paraplatin,
carboplatin, but not the subject platinum-based chemotherapeutic agents as
defined herein), camptothecin, 9-nitrocamptothecin (Orethecin, rubitecan),
9-aminocamptothecin (IDEC-13 1), exatecan (DX-8951f), lurtotecan (GI-14721
1C), BAY 38-3441, the homocamptothecins such as diflomotecan (BN-80915) and
BN-80927, topotecan (Hycamptin), NB-506, J107088, pyrazolo [1,5-a] indole
derivatives, such as GS-5, lamellarin D, irinotecan (Camptosar, CPT11), and
antibodies, such as 1D10, Hu1D10, 1D09C3, 1C7277, 305D3, rituximab, 4D5,
Mab225, C225, Daclizumab (Zenapax), Antegren, CDP 870, CMB-401, MDX-33,
MDX-220, MDX-477, CEA-CIDE, AHM, Vitaxin, 3622W94, Therex, 5G1.1, IDEC-131,
HU-901, Mylotarg, Zamyl (SMART M195), MDX-210, Humicade, LymphoCIDE,
ABX-EGF, 17-1A, Trastuzumab (Herceptin (r), rhuMAb), Epratuzumab, Cetuximab
(Erbitux (r)), Pertuzumab (Omnitarg(r), 2C4), R3, CDP860, Bevacizumab
(Avastin (r)), tositumomab (Bexxar (r)), lbritumomab tiuxetan (Zevalin
(r)), M195, 1D10, Hu1D10 (Remitogen(r), apolizumab), Danton/DN1924, an "HD"
antibody such as HD4 or HD8, CAMPATH-1 and CAMPATH-1H or other variants,
fragments, conjugates, derivatives and modifications thereof, or other
equivalent compositions with improved or optimized properties. Refractory
cancers or tumors include those that fail or are resistant to treatment
with anti-proliferative agents alone, radiation alone or combinations
thereof. For the purposes of this specification, refractory cancers or
tumors also encompass those that appear to be inhibited by treatment with
chemotherapeutic agents and/or radiation but recur up to five years,
sometimes up to ten years or longer after treatment is discontinued. The
term "resistant", as used herein, include both partially resistant and
completely resistant. Thus, a tumor that is only partially resistant to an
anti-proliferative agent may nonetheless benefit from treatment with the
taxane/subject platinum-based compound combination. Indeed, in certain
embodiments it may be beneficial to treat a tumor if such resistance is
merely suspected, may not yet be know or even before such resistance has
developed. In alternative embodiments, it may be subsequently determined,
or not at all, that the cancer or tumor was resistant or refractory to an
anti-proliferative agent. In particular embodiments said anti-proliferative
agent is not a hormone-based drug. In certain embodiments said
anti-proliferative agent is not a pituitary down-regulator. In other
embodiments said anti-proliferative agent is not an anti-androgen. The term
"hormone-based drug" refers to compounds which are used in hormonal
treatment. Such compounds may be hormones or derivatives or variants of
hormones. Hormone-based drugs also include molecules which are neither
hormones, nor derivatives or 



variants of hormones, yet affect the production or action of hormones.
Treatment with hormone-based drugs is referred to as "hormone ablation
therapy". Hormone ablation therapy aims at limiting the growth of a cancer
or tumor by limiting the supply of hormones that this type of cancer or
tumor needs for growth. Some types of cancer, e.g. cancer of the prostate,
depend on hormones, e.g. testosterone, for growth. If the amount of
testosterone is reduced it is often possible to slowdown or shrink the
tumour. Such treatment is usually effective for a limited time, typically
for 18 to 24 months. After that, the tumor may stop responding to the
treatment and resume growth, i.e. hormone refractory prostate cancer (HRPC)
develops. Testosterone levels can be reduced, for example, by surgery (e.g.
removel of the testes) or by drug-based treatment, including hormone-based
drug treatment. There are two main types of such hormone based drugs.
First, pituitary down-regulators block luteinizing hormone-releasing
hormone (LHRH), which is released by the pituitary gland. LHRH, if not
blocked is a stimulus for the testes to produce testosterone. Examples of
such pituitary down-regulators include leuprorelin (Prostap), triptorelin
(De-capaptyl), buserelin (Suprefact) and goserelin (Zoladex). Second,
anti-androgens block the action of testosterone at the prostate. Examples
of such anti-androgens include cyproterone acetate (Cyprostat), flutamide
(Eulexin, Drogenil), nilutamide (Nilandrone) and bicalutamide (Casodex). It
will be appreciated that other types of cancer may also be treated with
hormone-based drugs. These include, but is not limited to, breast cancer,
uterine cancer, thyroid cancer and colon cancer. The practice of aspects of
the present invention may employ, unless otherwise indicated, conventional
techniques of cell biology, cell culture, molecular biology, transgenic
biology, microbiology, recombinant DNA, and immunology, which are within
the skill of the art. Such techniques are explained fully in the
literature. See, for example, Molecular Cloning A Laboratory Manual, 2nd
Ed., ed. by Sambrook, Fritsch and Maniatis (Cold Spring Harbor Laboratory
Press: 1989); DNA Cloning, Volumes I and Il (D. N. Glover ed., 1985);
Oligonucleotide Synthesis (M. J. Gait ed., 1984); Mullis et al. U.S. Patent
No: 4,683,195; Nucleic Acid Hybridization (B. D. Hames & S. J. Higgins eds.
1984); Transcription And Translation (B. D. Hames & S. J. Higgins eds.
1984); Culture Of Animal Cells (R. I. Freshney, Alan R. Liss, Inc., 1987);
Immobilized Cells And Enzymes (IRL Press, 1986); B. Perbal, A Practical
Guide To Molecular Cloning (1984); the treatise, Methods In Enzymology
(Academic Press, Inc., N.Y.); Gene Transfer Vectors For Mammalian Cells (J.
H. Miller and M. P. Calos eds., 1987, Cold Spring Harbor Laboratory);
Methods In Enzymology, VoIs. 154 and 155 (Wu et al. eds.), Immunochemical
Methods In Cell And Molecular Biology (Mayer and Walker, eds., Academic
Press, London, 1987); Handbook Of Experimental Immunology, Volumes I-IV (D.
M. Weir and C. C. Blackwell, eds., 1986); Manipulating the Mouse Embryo,
(Cold Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y., 1986). All
patents, patent applications and references cited herein are incorporated
in their entirety by reference.While the invention has been described and
exemplified in sufficient detail for those skilled in this art to make and
use it, various alternatives, modifications, and improvements should be
apparent without departing from the spirit and scope of the invention.
Those skilled in the art will recognize, or be able to ascertain using no
more than routine experimentation, many equivalents to the specific
embodiments of the invention described herein. Such equivalents are
intended to be encompassed by the following claims. Those skilled in the
art will also recognize that all combinations of claims or embodiments or
features of the claims or embodiments described herein are within the scope
of the invention.Exemplification Example 1. Efficacy of satraplatin and its
metabolites is maintained in cisplatin-resistant tumor cells We observed
the surprising finding that subject platinum-based compounds of the
invention were useful in inhibiting or killing tumour cells that were
resistant to other platinum compounds, such as cisplatin. The A129 cp80
cell line (received from Tito Fojo, NIH; Biochem Pharmacol 52, 1855),
derived from the ovarian carcinoma A2780, was highly resistant to cisplatin
- relative resistance in individual experiments ranged between 80 to
106-fold - yet remained susceptible to treatment with JM216, JM118 and
JM383 - relative resistance in individual experiments between 0.19 to
2.59-fold (Table 1). The parental non-mutated cell line A129 was used as
control. 1,000-5,000 cells/well were contacted with the test compounds for
48 hours at various 



concentrations in order to calculate the IC50 values shown in Table 1.
Cytotoxicity was measured using the SRB assay according to Shekan et al. (J
Natl Cancer Inst (1990) 82, 1107-1 12). Briefly, cells were plated in 96
well dishes 24 hours prior to compound addition. The assay was terminated
with the addition of cold TCA to a final concentration of 10% and the
plates were incubated for one hour at 4C. The plates were then washed 5
times with water and 100 ml of a Sulforhodamine B solution (4%) was added
to each well. The plate was then incubated for 10 minutes at room
temperature before removal of unbound dye by washing with 1% acetic acid.
The bound dye was solubilized with 10 mM Trizma base and the absorbance
read at OD570. Table 1. Cellular IC50's of Satraplatin and metabolites in
Cisplatin resistant cellsLegend: Table 1 shows the IC50 values as
determined in the experiments described in Example 1. Numbers in brackets
indicate how often experiments were performed. In each single experiment a
minimum of three replica wells was used for each drug concentration and
cell line. Shown are mean values and standard deviations of the IC50s, as
determined in the individual experiments. RR denominates the relative
resistance, i.e. the relative level of resistance conferred to the
indicated drugs by the mechanism that confers cisplatin resistance. Example
2. Synergism between the subject platinum-based compounds and docetaxel. We
observed the surprising finding that the subject platinum-based compounds,
in particular satraplatin and JM118, act synergistically in combination
with docetaxel, when exposed to or brought into contact with cancer cells
or tumor cells, in sequential order. The prostatic adenocarcinoma cell line
PC-3 (ATCC order number: CRL-1435; Invest Urol (1979) 17, 16; Cytogenet
Cell Genet (1993) 62,183) was used. PC-3 cells were harvested from
sub-confluent plates and seeded in 96 well dishes at a density of 2,000
cells per well. The cells were cultured at 37C, 5% CO2 in F-12K media
supplemented with 10% FCS and 1% Pen/Strep. Twenty-four hours after
plating, the cells were contacted with a range of concentrations of the
individual compounds and incubated for 48 hours. Then cytotoxicity was
measured using the SRB assay according to Shekan et al. (Example 1; J Natl
Cancer Inst (1990) 82, 1107-1 12). For simultaneous exposure, cells were
incubated with concentrations of satraplatin or JM1 18 representing
0.0675x, 0.125x, 0.25x, 0.5x, 1x and 2x of the previously determined IC50s
(4.0 and 0.82 mM, respectively, as determined with the SRB assay (see J
Natl Cancer Inst (1990) 82, 1107-1 12 and example 1) and to the same
relative concentrations of docetaxel (IC50 of 0.008 mM) at a constant
ratio. The cells were incubated for 48 hours and the effect of this
combination of compounds on cellular proliferation was determined with the
SRB assay. For sequential exposure, cells were incubated with either
docetaxel for 48 hours followed by a wash step and contacted with
satraplatin or JM118 for an additional 48 hours or satraplatin or JM1 18
followed by docetaxel. As above, the effect on cellular proliferation was
determined with the SRB assay.The combination index (Cl; Adv Enzyme Regul
(1984) 22,27) was calculated with the algorithm of Chou using XLfit 4.1
(IDBS Ltd., Guildford, UK) with the effect levels which caused an
inhibition of 50 %. Cl values of <1, " 1 and > 1 indicate synergism,
additive effect and antagonism, respectively. The Cl's for the combined
effect of the two pairs of drugs following simultaneous addition or
sequential exposure are summarized in Table 2. Figures 2-7 shows the
isobolograms for all drug combinations tested. When exposed to the cells
sequentially, i.e. the cells were first exposed to one compound alone, then
washed and thereafter exposed to the second compound, the combination of
satraplatin or JM118 and docetaxel show a clearly and strong synergistic
effect. In contrast, an additive effect was observed when drugs were added
simultaneously. Table 2. Cl's of the two pairs of drugs following
simultaneous addition or sequential exposure Legend: Table 2 shows the Cl
values as determined in the experiments described in Example 2. Cl values
were calculated with the effect levels which caused an inhibition of 50 %.
Both drug combinations, satraplatin and docetaxel, as well as JM118 and
docetaxel, were highly synergistic when added in sequential order. When
added simultaneously, each pair of drugs had an additive effect. 



Example 3. Synergism between the subject platinum-based compounds and
paclitaxel in vitro.To further demonstrate and explore the effect between
the subject platinum-based compounds and taxanes we tested JM118 in
combination with paclitaxel, and also found an synergistic effect when the
compounds are exposed to or brought into contact with cancer cells or tumor
cells in sequential order. Cell lines used were the prostatic
adenocarcinoma cell line PC-3 (see Example 2), the human non small cell
lung cancer (NSCLC) cell line H460 (see Example 4), the human bladder
carcinoma cell line UM-UC-3 (ATCC order number: CRL-1749; J Urol (1986)
136, 953; Cancer Res (1997) 57,516) and the human melanoma cell line
SK-MEL-28 (ATCC order number: HTB-72; Proc. Natl. Acad. Sci. USA (1976) 73,
3278; J. Natl Cancer Inst (1981) 66, 1003). RPMI with 10 % FCS was used as
growth medium for all four cell lines in this experiment. Cells were
harvested from sub-confluent plates and seeded in 96 well dishes at a
density of 1,500 cells per well. Twenty-four hours after plating, the cells
were contacted with the test compounds depending on the schedule as
indicated below. Cytotoxicity was measured using the SRB assay according to
Shekan et al. (Example 1; J Natl Cancer Inst (1990) 82, 1107-1 12). Cells
were incubated for 48 hours for single treatments with JM1 18 and
paclitaxel. Control treatment were performed with identical volumes of the
solvent (saline for JM118; 0.1 % DMSO for paclitaxel). The same incubation
period of 48 hours was used for the simultaneous combination treatment of
JM1 18 and paclitaxel. For sequential combination treatments, the
incubation period was 48 hours with the first compound. Thereafter cells
were washed three times with prewarmed PBS/10 % FCS, before the cells were
incubated for further 48 hours with the second compound. Control treatments
for the sequential combination studies were perfomed in the same manner,
but the second compound treatment was replaced by incubation with the
solvent. Synergism was evaluated by calculation of Bliss Independence (Ann
Appl Biol (1939) 26, 585). For all four cell lines tested synergy between
JM118 and paclitaxel was observed when the treatment was performed
sequentially, irrespective which of the two compounds was administered
first. Tables 3 and 4 show the exemplary results of the treatments in the
human bladder carcinoma cell line UM-UC-3. Table 3. Sequential combination
treatment of the UM-UC-3 cell line with paclitaxel, followed by JM1
18Inhibition 0 0.000078 0.000156 0.000313 0.000625 0.00125 0.0025 0.0 %
0.2% 1.0% 6.3% 30.8% 74.4% 94.6% 0 5.5% 21.7% 21.3% 0.625 (S) 27.9% (S) (S)
39.1% (S) 71.1% (n) 94.9% (n) 14.4% 44.8% S 1.25 (S) 46.9% (S) 43.4% (S)
59.9% (S) 76.4% (n) 94.6% (n)  2.5 32.2% 63.3% (S) 63.2% (S) 67.2% (S)
65.9% (S) 85.7% (S) 95.6% (n) 55.2% 68.8% (S) 72.8% (S) 76.8% (S) 82.0% (S)
92.7% " 5 (S) 98.5% (S) 72.9% 88.8% 10 (S) 89.0% (S) 87.3% (S) 91.8% (S)
95.5% (S) 98.4% (n) 81.8% 87.8% 7% 20 (S) 87.5% (S) 87.3% (S) 92.1% (S) 97.
(S) 98.7% (n) Legend: Table 3 shows the effect of the combination treatment
with paclitaxel and JM1 18 on UM-UC- 3. Cells were first incubated with
paclitaxel and then with JM118, as described above. Bliss independence was
used to calculate whether an individual combination of the two compounds
elicited a synergistic effect '(s)' indicates that the individual
combination showed a synergistic effect '(n)' denotes that the respective
combination did not act synergistically according to Bliss independence.
Table 4. Sequential combination treatment of the UM-UC-3 cell line with
JM118, followed by paclitaxel Growth Paclitaxel imM) Inhibition 0 0.000313
0.000625 0.00125 0.0025 0.005 0.01 0 0.0% 6.3/ 16.1% 33.9% 53.4% 66. 1C/ o
71.8% 



0.0625 4.7% 24.6% (S) 48.5% (S) 56.0% (S) 72.8% (S) 81.4% (S) 87.4% (S) 2
0.125 10.7% 20.6% (S) 38.7% (S) 67.0% (S) 75.6% (S) 82.1% (S) 84.2% (S) OO
0.25 22.6% 33.4% (S) 53.3% (S) 69.9% (S) 76.2% (S) 82.8% (S) 85.0% (S) "
0.5 42.2% 73.1% (S) 78.3% (S) 85.0% (S) 85.8% (S) 88.6% (S) 89.5% (S) 1
66.2% 93.2% (S) 93.1% (S) 94.8% (S) 94.2% (S) 94.5% (S) 91.6% (S) 2 86.9%
99.5% (S) 99.3% (S) 100.2% (S) 99.9% (S) 99.5% (S) 100.1% (S)Legend: Table
4 shows the effect of the combination treatment with JM118 and paclitaxel
on UM-UC- 3. Cells were first incubated with JM118 and then with
paclitaxel, as described above. Bliss independence was used to calculate
whether an individual combination of the two compounds elicited a
synergistic effect '(s)' indicates that the individual combination showed a
synergistic effect '(n)' denotes that the respective combination did not
act synergistically according to Bliss independence. Example 4. Synergism
between the subject platinum-based compounds and docetaxel in a xenograft
model. Synergism between the subject platinum-based compounds and taxanes,
as described in the in vitro experiments above, was confirmed and validated
in mouse oral xenograft models, first, using a combination of docetaxel and
satraplatin as follows. Athymic female nu/nu mice (6-8 weeks old; obtained
from Charles River Inc., Wilmington/MA, USA) were allowed to acclimate for
at least five days. The human non small cell lung cancer (NSCLC) cell line
H460 was used (ATCC deposit number HTB-177). H460 cells were cultured in
modified RPMI-1640 complete medium supplied with 10 % fetal calf serum
(FCS) and 1% Penicillin/Streptomycin. The second passage of cells, which
exhibited a confluence between 80 and 90 %, was used. On Day 0 mice were
inoculated with 0.1 ml (2.5x1 06 cells) of a cell suspension of H460 cells
(2.5x1 07 cells/ml in incomplete medium) by subcutaneous injection into the
area of the mammary fat pad under light anesthesia. The take rate was 100
%. When the average tumor weight reached about 100 mg (Day 7), animals with
an average tumor size of 130 mg were selected and randomly divided into the
appropriate animal groups. 25 mg of docetaxel (Fluka, St.Louis/MO, USA) was
dissolved in 0.5 ml ethanol. After sonication for 20 minutes the solution
was mixed with 0.5 ml of Tween-80. This stock solution was freshly diluted
1:10 with 5% glucose immediately prior to use. Satraplatin (JM216) was
formulated in peanut oil on each dosing day. Satraplatin was weighed in
individual tubes for different dosing groups and suspended in peanut oil
(e.g. 4.0 mg/ml for the 40 mg/kg dose, 3.5 mg/ml for the 25 mg/kg dose, and
2.5 mg/ml for the 25mg/kg dose). The suspensions were sonicated for 10
minutes, then vortexed for 10 seconds and administered within 30 minutes
after preparation. Control groups received peanut oil (PNO). The volume of
administration for both, iv and po treatments, was 0.1 ml per 10 grams of
body weight. Tumor growth and body weight were monitored and recorded three
times a week. Docetaxel was administered intravenously (iv) on days 7 and
14. Control groups received ETG (50% ethanol / 50% Tween-80 diluted 1:10
with 5% glucose) intravenously. Satraplatin was administered orally (po),
using a 2OG gavage needle, starting on day 8 for five consecutive days,
followed by a two days interval and then five additional consecutive days
of treatment (i.e. treatment on days 8-12 and 15-19). Table 5 and figure 8
summarize the individual animal groups, the respective dosing schedules and
the results. Legend for Table 5: Table 5 shows the study design, the dosing
schedules and the results of the satraplatin and docetaxel xenograft
experiments. 'Schedule' indicates at which days the respective drug was
administered. Day 0 was the day when the mice were inoculated with the H460
cells. Day 7 was the first day of treatment. 'Max %BW Loss' indicates the
maximum loss of body weight of an animal of the respective animal group.
'PR' indicates the number of animal with partial tumor regression. 'CR'
indicates the number of animal with complete tumor regression. 'Max TGI
(d)': Tumor growth inhibition (TGI) is a calculation that describes the
amount of tumor growth that is inhibited by treatment with a compound over
a defined period of time. It is expressed as: %TGI = 100(1-T/C), where T is
the mean tumor size of a compound treated group on a given day, and C is
the mean tumor size of the vehicle control 



group on the same day. The numbers in the table are %. The value in
brackets indicates the day on which the maximum tumor growth inhibition was
observed. 'LCK' indicates the log cell kill of H460 cancer cells after the
initiation of treatment and is used as a quantitative measure of efficacy:
Log Cell Kill (LCK) = (T-C) / (3.32)(Td), where T = is the mean time
required for the treatment group of mice to reach 1000 mg in size, C = the
mean time for the control group tumors to reach 1000 mg in size, Td = is
the tumor doubling time estimated from the linear regression analysis from
a semi-log growth plot of the control group tumors during exponential
growth (here, Td=2.7 days) and 3.32 = the number of doublings required for
a population to increase 1-log10 unit. Each LCK unit represents 1-log10
unit of cell killing (e.g. 1 LCK = 90% kill, 2 LCK = 99% kill, etc.).Table
5. Study design and results of the satraplatin and docetaxel xenograft
modelAs can be seen in table 5 and figure 8 the combination treatment, in
which docetaxel and satraplatin are administered sequentially, is clearly
more effective than the individual administration of docetaxel or
satraplatin alone. In both dosage combinations tested the log cell kill of
H460 cancer cells is about three logs greater than the log cell kill
observed with the individual treatments. These experiments confirm the
synergistic effect of the taxanes and the subject platinum-based compounds
observed in the in vitro studies shown above. Example 5. Synergism between
the subject platinum-based compounds and paclitaxel in a xenograft model.
Synergism between the subject platinum-based compounds and taxanes, as
described in the in vitro experiments above, was further confirmed and
validated in mouse xenograft models using a second combination of
satrapaltin and paclitaxel. Experimental procedures, unless differences are
explicitly mentioned, were identical to the procedures described in Example
4. 25 mg of paclitaxel (VWR, West Chester/PA, USA) was dissolved in 0.5 ml
ethanol. After sonication for about 20 min, the solution was mixed with 0.5
ml Cremophor(r). This stock solution was vortexed and kept for up to 10
days at 4C. On each dosing day (intravenously, every 7 days for 2 times,
starting on day 7), the stock solution was freshly diluted 1:7.7 for the
65mg/kg/day group, 1:6.25 for the 40 mg/kg/day group and 1:10 for the 25
mg/kg/day group with sterile saline and administered within 20 min of
preparation. Control groups received 50% ethanol / 50% Cremophor(r),
hereinafter EC, intravenously. The antitumor activity of the combination of
satraplatin and paclitaxel on the human H460 non small cell lung cancer
(NSCLC) cell line was tested in two individual experiments in a xenograft
model (designated Exp. A and Exp. B in Table 6). In both studies the effect
of the combined sequential treatment was compared to the effect of the
single agents, administered at their optimal dose or at the maximal
tolerated dose. When tumors reached a volume of approximately 100 mg,
paclitaxel was administered intravneously. The following day oral
satraplatin treatment was started, and continued for 5 consecutive days.
After one day of rest, this cycle was repeated. Therefore, this was a
sequential combination treatment, in which paclitaxel was administered
first. Results are shown in figures 9 and 10 and in Table 6. These results
show that satraplatin, at the optimal dose of 35 mg/kg/day, was active as a
single agent in this tumor model, causing 48% tumor growth inhibition
(TGI), and a tumor growth delay equivalent to 0.9 LCK. Higher doses were
more active, but also toxic.Paclitaxel was tolerated and active at both
doses tested, 25 and 40 mg/kg/day. The lower dose of 25 mg/kg/day was
slightly less active than the higher dose tested, 40 mg/kg/day, which
caused a TGI of ~ 60 % in two experiments, and a tumor growth delay
equivalent to 0.7-1 .0 LCK. Table 6. Antitumor activity of satraplatin and
paclitaxel in a xenograft model Legend: ,Max TGI%\ ,LCK' and ,Max % BW
loss' have the same meaning as in Table 5. Paclitaxel was administered
intravenously, satraplatin orally. Paclitacel was administered first.
Experimental details are described above. All the groups treated with a
combination of the two compounds experienced a tumor growth delay that
resulted in LCK values superior to those observed with the single agents.
In the sequential combination treatment paclitaxel was administered first,
followed by one cycle of 5 days of treatment with satraplatin. This cycle
was repeated for a total of 2 times. When a low dose of satraplatin was
combined with a high dose of paclitaxel, there was no increased toxicity,
and there was an increased therapeutic effect: the tumor growth delay was
equivalent to 2.0 LCK, a value superior to what was observed with the
singleagents. We conclude that the combination of satraplatin and
paclitaxel results in therapeutic 



synergy in the H460 human NSCLC model.Claims 1. A packaged pharmaceutical
comprising a first pharmaceutical composition containing a compound having
the structure of: (formula II), wherein said packaged pharmaceutical
composition further comprises instructions to administer, to an individual
suffering from a cancer or a tumor, said first pharmaceutical composition
and a second pharmaceutical composition containing a taxane within about 14
days of each other. 2. A packaged pharmaceutical comprising a first
pharmaceutical composition containing a taxane, wherein said packaged
pharmaceutical further comprises instructions to administer, to an
individual suffering from a cancer or a tumor, said first pharmaceutical
composition and a second pharmaceutical composition containing a compound
of Formula IA or Formula Il within about 14 days of each other. 3. Use of a
compound of Formula IA or Formula Il for the preparation of a first
pharmaceutical composition for the treatment of an individual suffering
from a cancer or a tumor, wherein said first pharmaceutical composition is
administered within about 14 days of administration of a second
pharmaceutical composition containing a taxane. 4. Use of a taxane for the
preparation of a first pharmaceutical composition for the treatment of an
individual suffering from a cancer or a tumor, wherein said first
pharmaceutical composition is administered within about 14 days of
administration of a second pharmaceutical composition containing a compound
of Formula IA or Formula II. 5. A kit for administering a first and a
second pharmaceutical composition to an individual suffering from a cancer
or a tumor, wherein said kit includes a plurality of separate containers,
the contents of at least two containers differing from each other in whole
or in part, wherein at least one of such containers contains a taxane, with
or without additional pharmaceutical carrier or diluent, and at leastone
different container contains a compound of Formula IA or Formula II, with
or without additional pharmaceutical carrier or diluent. 6. The kit
according to claim 5, wherein the container containing a taxane does not
contain a compound of Formula IA or Formula II, and/or wherein the
container containing a compound of Formula IA or Formula Il does not
contain docetaxel. 7. The kit according to claim 5 or 6, wherein the
container containing a taxane and the container containing a compound of
Formula IA or Formula Il are amongst, or represent, the at least two
containers differing from each other in respect of their content in whole
or in part. 8. The packaged pharmaceutical, use or kit of any one of claims
1 to 7, wherein said administration: (i) is the sequential administration
to said individual of a taxane and a compound of Formula IA or Formula Il
within about 14 days of each other; or (ii) results in the sequential
contact of a cell included in, derived from or being part of said cancer or
tumor with a taxane and a compound of Formula IA or Formula Il within about
14 days of each other. 9. The packaged pharmaceutical, use or kit of any
one of claims 1 to 7, wherein said administration: (i) is the sequential
administration to said individual of first a taxane and then a compound of
Formula IA or Formula Il within about 14 days of each other; (ii) results
in the sequential contact of a cell included in, derived from or being part
of said cancer or tumor with first a taxane and then a compound of Formula
IA or Formula Il within about 14 days of each other; (iii) is the
sequential administration to said individual of first a compound of Formula
IA or Formula Il and then a taxane within about 14 days of each other; or
(iv) results in the sequential contact of a cell included in, derived from
or being part of said cancer or tumor with first a compound of Formula IA
or Formula Il and then a taxane within about 14 days of each other. 



10. The packaged pharmaceutical, use or kit of any one of claims 1 to 9,
wherein said administration:(i) is the sequential administration to said
individual of a taxane and a compound of Formula IA or Formula Il within
about 10 days, 7 days, 5 days, 3 days, 2 days or 1 day of each other; or
(ii) results in the sequential contact of a cell included in, derived from
or being part of said cancer or tumour with a taxane and a compound of
Formula IA or Formula Il within about 10 days, 7 days, 5 days, 3 days, 2
days or 1 day of each other. 11. The packaged pharmaceuticaluse or kit of
any one of claims 1 to 10, wherein said administration: (i) is the
sequential administration to said individual of a taxane and a compound of
Formula IA or Formula Il within about 48 hours, 24 hours, 12 hours, 8
hours, 6 hours, 4 hours, 2 hours, 1 hour, 30 mins, 15 mins or 5 mins of
each other; or (ii) results in the sequential contact of a cell included
in, derived from or being part of said cancer or tumour with a taxane and a
compound of Formula IA or Formula Il within about 48 hours, 24 hours, 12
hours, 8 hours, 6 hours, 4 hours, 2 hours, 1 hour, 30 mins, 15 mins or 5
mins of each other. 12. The packaged pharmaceutical, use or kit of any one
of claims 1 to 11, wherein the first and second pharmaceutical compositions
are administered to said individual effectively at the same time. 13. The
packaged pharmaceutical, use or kit of any one of claims 1 to 12, wherein
said cancer or said tumor is included in, derived from or is a solid tumor.
14. The packaged pharmaceutical, use or kit of claim 13, wherein said solid
tumor is selected from: breast cancer, cervical cancer, colorectal cancer,
peritoneal cancer, ovarian cancer, bronchial cancer, small cell lung
cancer, non-small cell lung cancer, gastric, and head and neck cancer, or
metastases thereof. 15. The packaged pharmaceutical, use or kit of claim
13, wherein said solid tumor is prostate cancer. 16. The packaged
pharmaceutical, use or kit of any one of claims 1 to 12, wherein said
cancer or said tumor is included in, derived from or is a hematological
tumor. 17. The packaged pharmaceutical, use or kit of claim 15, wherein
said prostate cancer is hormone-refractory prostate cancer.18. The packaged
pharmaceutical, use or kit of any one of claims 1 to 16, wherein said
cancer or said tumor is a tumor or a cancer resistant or refractory to an
anti proliferative agent. 19. The packaged pharmaceutical, use or kit of
claim 18, wherein said anti proliferative agent is cisplatin. 20. The
packaged pharmaceutical, use or kit of claim 18, wherein said anti
proliferative agent is not a hormone-based drug. 2 1. The packaged
pharmaceutical, use or kit of any one of claims 1 to 20, wherein the
pharmaceutical composition containing a compound having the structure of
Formula IA or Formula Il is administered orally. 22. The packaged
pharmaceutical, use or kit of any one of claims 1 to 2 1, wherein the
pharmaceutical composition containing a taxane is administered
intravenously. 23. The packaged pharmaceutical, use or kit of any one of
claims 1 to 22, wherein the compound of Formula IA or Formula Il is
administered at a dose of about 1 microgram per kilogram to about 500
milligrams per kilogram, about 100 micrograms per kilogram to about 50
milligrams per kilogram, or about 1 milligram per kilogram to about 5
milligrams per kilogram subject or sample weight. 24. The packaged
pharmaceutical, use or kit of any one of claims 1 to 22, wherein the
compound of Formula IA or Formula Il is administered at a dose of about 50
microgram per square meter to about 15 grams per square meter, about 5
milligrams per square meter to about 1.5 grams per square meter, or about
50 milligram per square meter to about 150 milligrams per square meter body
surface area. 25. The packaged pharmaceutical, use or kit of any one of
claims 1 to 23, wherein a taxane is administered at a dose of about 1
microgram per kilogram to about 500 



milligrams per kilogram, about 100 micrograms per kilogram to about 50
milligrams per kilogram, or about 1 milligram per kilogram to about 5
milligrams per kilogram subject or sample weight. 26. The packaged
pharmaceutical, use or kit of any one of claims 1 to 23, wherein a taxane
is administered at a dose of about 50 microgram per square meter to about
15 grams per square meter, about 5 milligrams per square meter to about1.5
grams per square meter, or about 50 milligram per square meter to about 150
milligrams per square meter body surface area. 27. The packaged
pharmaceutical, use or kit of any one of claims 1 to 26, wherein said
taxane is selected from docetaxel or paclitaxel. 28. The packaged
pharmaceutical, use or kit of claim 27, wherein said taxane is docetaxel.
29. The packaged pharmaceutical, use or kit of claim 27, wherein said
taxane is paclitaxel. 30. A platinum-based chemotherapeutic agent selected
from a compound having the structure of Formula IA or Formula II, for use
in the treatment or prevention of a cancer or a tumor of an individual,
wherein said subject platinum-based chemotherapeutic agent is administered
with a taxane within about 14 days of each other. 3 1. The platinum-based
chemotherapeutic agent of claim 30, wherein said taxane is docetaxel. 32.
The platinum-based chemotherapeutic agent of claim 30, wherein said taxane
is paclitaxel. 33. The platinum-based chemotherapeutic agent of any one of
claims 30 to 32, wherein said platinum-based chemotherapeutic agent is
satraplatin (Formula IA). 34. Use of a compound of Formula IA for the
preparation of a first pharmaceutical composition for the treatment of an
individual suffering from a cancer or a tumor, wherein said first
pharmaceutical composition is administered within about 14 days of
administration of a second pharmaceutical composition containing a taxane.
35. The use of claim 34, wherein the taxane is docetaxel. 36. The use of
claim 34, wherein the taxane is paclitaxel. 37. The packaged
pharmaceutical, use, kit or platinum-based chemotherapeutic agent of any
one of claims 1 to 36, wherein said individual is a human. 38. A method for
killing or inhibiting the growth of a tumor cell comprising contacting said
cell with an effective amount of (a) a taxane, and (b) a
platinum-basedchemotherapeutic agent selected from a compound having the
structure of Formula IA or Formula II. 39. The method of claim 38, wherein
said cell is a proliferating cell comprised in or derived from a tumor. 40.
The method of claim 39, wherein said tumor is contained in an individual
suffering from a cancer or a tumor. 4 1. The method of claim 40, wherein
said individual is a human. 42. The method of any one of claims 38 to 4 1,
wherein the platinum-based chemotherapeutic agent is satraplatin (Formula
IA). 43. The method of any one of claims 38 to 42, wherein said taxane is
docetaxel. 44. The method of any one of claims 38 to 42, wherein the taxane
is paclitaxel. 45. The method of any one of claims 38 to 44, wherein
satraplatin (Formula IA) or JM1 18 (Formula II) is contacted with said cell
first. 46. The method of any one of claims 38 to 44, wherein said taxane is
contacted with said cell first. 


