FUSED PYRI M DONES USEFUL | N THE TREATMENT AND THE PREVENTI ON OF CANCER The
present invention relates to chem cal conpounds, processes for preparing
them thewo 2pizmosmseut i cal conpositions and nethods of ®e®/GH200520e8451 ON,
the present invention relates to therapeutic nethods for the treatnment and
prevention of cancers and to the use of these chem cal conpounds in the
manuf acture of a nedi canent for use in the treatnent and prevention of
cancers. One sub-class of anti-cancer-Hrugs (taxanes, vinca-al kal oi ds) now
used extensively in the clinic is directed at mcrotubul es and bl ocks the
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side effects than
edition, 2001, The MacGraw-Hill Companies, Inc). Taxol® (paclitaxel), one of the most effective
drugs of this class, is a microtubule stabilizer. It interferes with the normal growth and shrinkage
15 of microtubules thus blocking cells in the metaphase of mitosis. Mitotic block is often followed
by slippage into the next cell cycle without having properly divided, and eventually by apoptosis
of these abnormal cells (Blagosklonny, M.V. and Fojo, T.: Molecular effects of paclitaxel: myths
and reality (a critical review). Int J Cancer 1999, 83:151-156.)
Some of the side effects of treatment with paclitaxel are neutropenia and peripheral
20 neuropathy. Paclitaxel is known to cause abnormal bundling of microtubules in interphase cells.
In addition, some tumor types are refractory to treatment with paclitaxel, and other tumors
become insensitive during treatment. Paclitaxel is also a substrate for the multi-drug resistance
pump, P-glycoprotein ((see Chabner ez al., 2001).
Thus, there is a need for effective anti-mitotic agents that have fewer side effects than
25 anti-microtubule drugs, and also for agents that are effective against taxane-resistant tumors.
Kinesins are a large family of molecular motor proteins, which use the energy of
Adenosine 5’-triphosphate (ATP) hydrolysis to move in a stepwise manner along microtubules.
For a review, see Sablin, E.P.: Kinesins and microtubules: their structures and motor
mechanisms. Curr Opin Cell Biol 2000, 12:35-41 and Schief, W. R. and Howard, J.:
30 Conformational changes during kinesin motility. Curr Opin Cell Biol 2001, 13:19-28.
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15 many organisms have been shown to be required for centrosome separation in the prophase of
mitosis, and for the assembly of a bipolar mitotic spindle. For a review see Kashina, A.S.,
Rogers, G.C., and Scholey, J.M.: The bimC family of kinesins: essential bipolar mitotic motors
driving centrosome separation. Biochem Biophys Acta 1997, 1357: 257-271. Eg5 forms a
tetrameric motor, and it is thought to cross-link microtubules and participate in their bundling
20 (Walczak, C. E., Vernos, 1., Mitchison, T. J., Karsenti, E., and Heald, R.: A model for the
proposed roles of different microtubule-based motor proteins in establishing spindle bipolarity.
Curr Biol 1998, 8:903-913). Several reports have indicated that inhibition of Eg5 function leads
to metaphase block in which cells display monastral spindles. Recently an Eg5 inhibitor called
monastrol was isolated in a cell-based screen for mitotic blockers (Mayer, T.U., Kapoor, T. M.,
25 Haggarty, S.J., King, R.w., Schreiber, S.L., and Mitchison, T.J.: Small molecule inhibitor of
mitotic spindle bipolarity identified in a phenotype-based screen. Science 1999, 286: 971-974).
Monastrol treatment was shown to be specific for Eg5 over kinesin heavy chain, another
closely related motor with different functions (Mayer et al., 1999). Monastrol blocks the release
of ADP (adenosine 5’-diphosphate) from the Eg5 motor (Maliga, Z., Kapoor, T. M., and
30 Mitchison, T.J.: Evidence that monastrol is an allosteric inhibitor of the mitotic kinesin Eg5.

Chem & Biol 2002, 9: 989-996 and DeBonis, S., Simorre, J.-P., Crevel, I., Lebeau, L, Skoufias,
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15 (Blangy et al., 1995. See also; Sawin, K. E. and Mitchison, T.J.: Mutations in the kinesin-like
protein Eg5 disrupting localization to the mitotic spindle. Proc Natl Acad Sci USA 1995, 92(10):
4289-4293), thus monastrol has no detectable effect on microtubule arrays in interphase cells
(Mayer et al., 1999). Another report suggests that Eg5 is involved in neuronal development in the
mouse, but it disappears from neurons soon after birth, and thus Eg5 inhibition may not produce

20 the peripheral neuropathy associated with treatment with paclitaxel and other anti-microtubule
drugs (Ferhat, L., Expression of the mitotic motor protein Eg5 in postmitotic neurons:
implications for neuronal development. J Neurosci 1998, 18(19): 7822-7835). Herein we describe
the isolation of a class of specific and potent inhibitors of Eg5, expected to be useful in the
treatment of neoplastic disease.

25 Certain pyrimidones have recently been described as being inhibitors of KSP (WO
03/094839, WO 03/050122, WO 03/050064, WO 03/049679, WO 03/049527, WO 04/078758,
WO 04/106492, WO 04/111058 and WO 03/099211).

In accordance with the present invention, the present inventors have discovered novel
chemical compounds which possess Eg5 inhibitory activity and are accordingly useful for their

30 anti-cell-proliferation (such as anti-cancer) activity and are therefore useful in methods of

treatment of the human or animal body.
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5 wherein:

R! is fluoro;

m is 0-5;

R? is hydrogen or methyl;

R3 is a carbon linked -NR*- containing heterocyclic ring or R? is Cy.salkyl substituted by

10 -NR°R®; wherein R® may be optionally substituted on carbon by one or more R’;

X is —C(O)- or —CH,-;

Ring A is a carbocyclyl or heterocyclyl; wherein Ring A may be optionally substituted on
carbon by one or more R®: and wherein if said heterocyclyl contains an additional NH that
nitrogen may be optionally substituted by R’;

15 Ring B is fused to the pyrimidone ring of formula (I) as shown and isa 5 or 6 membered
fused carbocyclic ring or 5 or 6 membered fused heterocyclic ring; wherein Ring B may be
optionally substituted on carbon by one or more R!: and wherein if said 5 or 6 membered fused
heterocyclic ring contains an additional NH that nitrogen may be optionally substituted by R';

R* is selected from hydrogen, Cj.salkyl, Ci-salkanoyl, Cisalkylsulphonyl,

20 C,.¢alkoxycarbonyl, carbamoyl, N-(Ci.¢alkyl)carbamoyl, N,N~(Cy.¢alkyl)carbamoyl, benzyl,
benzyloxycarbonyl, benzoyl and phenylsulphonyl;
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independently optionally substituted by R,

R’, RM and R® are independently selected from Calkyl, C;galkanoyl,
Cr.salkylsulphonyl, C;.salkoxycarbonyl, carbamoyl, N-(Ci.¢alkyl)carbamoyl,

15 N,N-(Cigalkyl)carbamoyl, benzyl, benzyloxycarbonyl, benzoyl and phenylsulphonyl;

R’ and R™ are independently selected from halo, nitro, cyano, hydroxy, trifluoromethoxy,
trifluoromethyl, amino, carboxy, carbamoyl, mercapto, sulphamoyl, methyl, ethyl, methoxy,
ethoxy, acetyl, acetoxy, methylamino, ethylamino, dimethylamino, diethylamino,
N-methyl-N-ethylamino, acetylamino, N-methylcarbamoyl, N-ethylcarbamoyl,

20 N,N-dimethylcarbamoyl, N,N-diethylcarbamoyl, N-methyl-N-ethylcarbamoyl, methylthio,
ethylthio, methylsulphinyl, ethylsulphinyl, mesyl, ethylsulphonyl, methoxycarbonyl,
ethoxycarbonyl, N-methylsulphamoyl, N-ethylsulphamoyl, N, N-dimethylsulphamoyl,
N,N-diethylsulphamoyl or N-methyl-N-ethylsulphamoyl;
or a pharmaceutically acceptable salt thereof.

25 In this specification the term “alky]” includes both straight and branched chain alkyl
groups. For example, “Ci.salkyl” includes C;.salkyl, Cisalkyl, methyl, ethyl, propyl, isopropyl
and r-butyl. However, references to individual alkyl groups such as ‘propyl’ are specific for the
straight chained version only and references to individual branched chain alkyl groups such as
‘isopropyl’ are specific for the branched chain version only. A similar convention applies to other

30 radicals, for example “phenylCi.¢alkyl” includes phenylCi.salkyl, benzyl, 1-phenylethyl and

2-phenylethyl. The term “halo” refers to fluoro, chloro, bromo and iodo.
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wherein a -CHa- group can optionally be replaced by a -C(O)-. Examples of “5 or 6 membered

15 fused carbocyclic ring” fused to the pyrimidone ring of formula (I) are
6,7,8,9-tetrahydro-4H-pyrido[ 1,2-a]pyrimidin-4-one, 4H-pyrido[ 1,2-a]pyrimidin-4-one.
pyrrolo[ 1,2-aJpyrimidin-4(6H)-one and 7,8-dihydropyrrolo[ 1,2-alpyrimidin-4(6/)-one. For the
avoidance of doubt, it is to be understood that, once fused to the pyrimidone of formula (I), the “5
or 6 membered fused carbocyclic ring”will contain the nitrogen of the pyrimidinone ring.

20 A “5 or 6 membered fused heterocyclic ring” fused to the pyrimidone ring of formula (I)
is a saturated, partially saturated or unsaturated, monocyclic ring containing 5 or 6 atoms of
which at least one atom is chosen from nitrogen, sulphur or oxygen, wherein a -CH»- group can
optionally be replaced by a -C(O)- and a ring nitrogen atom or a ring sulphur atom may be
optionally oxidised to form the N- and / or S-oxide(s). Examples of a “5 or 6 membered fused

25 heterocyclic ring” fused to the pyrimidone ring of formula (I) are
2,3-dihydro-5-oxo0-5H-[1,3]thiazolo[3,2-a]pyrimidine, 3,4-dihydro-6-oxo0-2H,6 H-pyrimido[2,1-b]
[1,3]thiazine and 5-oxo0-5H-[1,3]thiazolo[3,2-a]pyrimidine.

A “carbocyclyl” is a saturated, partially saturated or unsaturated, mono or bicyclic ring
containing 4-12 carbon atoms, wherein a -CH,- group can optionally be replaced by a -C(O)-.
30 Particularly a “carbocyclyl” is a saturated, partially saturated or unsaturated, monocyclic ring

containing 5 or 6 atoms or a bicyclic ring containing 9 or 10 atoms wherein a -CH;- group can



substituents being chosen fromtwo or nore of the specified groups. A
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oxygen atons, wherein a -CH2- group cdr optionally be replaced by a
-C(OQ-and a ring nitrogen atomor a ring sul phur atom may be optionally
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piperazinyl, thiazolidinyl, pyrrolidinyl, thiomorpholino, pyrrolinyl, homopiperazinyl,
15 3,5-dioxapiperidinyl, tetrahydropyranyl, imidazolyl, pyrimidyl, pyrazinyl, pyridazinyl,
isoxazolyl, 4-pyridone, 1-isoquinolone, 2-pyrrolidone and 4-thiazolidone.

Where “R° and R® together with the nitrogen to which they are attached form a nitrogen
containing heterocycle” said “nitrogen containing heterocycle” is a saturated, partially saturated
or fully unsaturated, mono or bicyclic ring containing 4-12 atoms, one atom of which is the

20 nitrogen atom to which R’ and R® are attached to, and the other atoms are either all carbon atoms
or they are carbon atoms and 1-3 heteroatoms chosen from nitrogen, sulphur or oxygen, wherein
a -CH,- group can optionally be replaced by a -C(0)-, and a ring nitrogen atom or 2 ring sulphur
atom may be optionally oxidised to form the N- and / or S-oxide(s). It will be appreciated that
where “R° and R® together with the nitrogen to which they are attached form a nitrogen

25 containing heterocycle” this nitrogen atom is not quaternised, i.e. a neutral compound is formed.
Examples and suitable values of the term “nitrogen containing heterocycle” are azetidinyl,
morpholino, piperidyl, piperazinyl, pyrrolidinyl, thiomorpholino, pyrrolinyl, homopiperazinyl,
pyrrolyl, pyrazolyl, pyrazolinyl, imidazolyl, imidazolinyl, imidazolidinyl, pyrazolidinyl and
triazolyl.

30 An example of “Cj.¢alkanoyloxy” is acetoxy. Examples of “Ci.salkoxycarbonyl” include

methoxycarbonyl, ethoxycarbonyl, 7- and t-butoxycarbonyl. Examples of “Cy.alkoxy” include
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15 and propylene.

As used herein, "pharmaceutically acceptable salts" refer to derivatives of the disclosed
compounds wherein the parent compound is modified by making acid or base salts thereof.
Examples of pharmaceutically acceptable salts include, but are not limited to, mineral or organic
acid salts of basic residues such as amines; alkali or organic salts of acidic residues such as

20 carboxylic acids; and the like. The pharmaceutically acceptable salts include the conventional
non-toxic salts or the quaternary ammonium salts of the parent compound formed, for example,
from non-toxic inorganic or organic acids. For example, such conventional non-toxic salts
include those derived from inorganic acids such as hydrochloric, hydrobromic, sulfuric, sulfamic,
phosphoric, nitric and the like; and the salts prepared from organic acids such as acetic,

25 propionic, succinic, glycolic, stearic, lactic, maleic, tartaric, citric, ascorbic, palmitic, maleic,
hydroxymaleic, phenylacetic, glutamic, benzoic, salicylic, sulfanilic, 2-acetoxybenzoic, fumaric,
toluenesulfonic, methanesulfonic, ethane disulfonic, oxalic, isethionic, and the like.

Examples of acid addition salts include acetate, adipate, ascorbate, benzoate,
benzenesulfonate, bicarbonate, bisulfate, butyrate, camphorate, camphorsulfonate, choline,

30 citrate, cyclohexyl sulfamate, diethylenediamine, ethanesulfonate, fumarate, glutamate, glycolate,

hemisulfate, 2-hydroxyethylsulfonate, heptanoate, hexanoate, hydrochloride, hydrobromide,



or fully unsaturated, nmono or bicyclic ring containing 4-12 atoms, one atom
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include salts prepared with one of the following acids benzene sulfonic acid, fumaric acid,

15 methanesulfonic acid, naphthalene-1,5-disulfonic acid, naphthalene-2-sulfonic acid or L-tartaric
acid.

Thus in one aspect of the invention there is provided a compound of the invention,
particularly one of the Examples described herein, as a pharmaceutically acceptable salt,
particularly a benzene sulfohic acid, fumaric acid, methanesulfonic acid, naphthalene-1,5-

20 disulfonic acid, naphthalene-2-sulfonic acid or L-tartaric acid salt.

The salts may be formed by conventional means, such as by reacting the free base form of
the product with one or more equivalents of the appropriate acid in a solvent or medium in which
the salt is insoluble, or in a solvent such as water, which is removed in vacuo or by freeze drying
or by exchanging the anions of an existing salt for another anion on a suitable ion-exchange resin.

25 Alternatively, such salts can be prepared by reacting the free acid or base forms of these
compounds with a stoichiometric amount of the appropriate base or acid in water or in an organic
solvent, or in a mixture of the two; generally, nonaqueous media like ether, ethyl acetate, ethanol,
isopropanol, or acetonitrile are preferred. Lists of suitable salts are found in Remington's
Pharmaceutical Sciences, 17th ed., Mack Publishing Company, Easton, Pa., 1985, p. 1418, the

30 disclosure of which is hereby incorporated by reference.
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trifl ugtoarat elcandants gP6assi0 dihfrs SaB€ compounds of the present invention are
15 described and may be isolated as a mixture of isomers or as separated isomeric forms. All chiral,
diastereomeric, racemic forms and all geometric isomeric forms of a structure are intended,
unless the specific stereochemistry or isomeric form is specifically indicated.
Particular values of variable groups are as follows. Such values may be used where
appropriate with any of the definitions, claims or embodiments defined hereinbefore or
20 hereinafter.
m is 0.
R? is hydrogen.
R? is methyl.
R? is a carbon linked —-NR’- containing heterocyclic ring; wherein R? may be optionally
25 substituted on carbon by one or more R’.
R? is Cy3alkyl substituted by -NR’R®; wherein R® may be optionally substituted on carbon
by one or more R.
R? is C;.3alkyl substituted by -NR°R®,
R? is methyl or ethyl substituted by -NR°RS; wherein R® and R® are independently
30 hydrogen or methyl.



salts include amonium salts, alkali nmetal salts such as sodium [ithium
and potassiumsalts, alkaline earth netal salts such as al um num cal ci um
and magnespuemdmBi2s, salts with organi ¢ bases such as dipcydBh@opbssi ne
salts, N-methyl-D-glucam ne, and salts with am no acids such as arginine,

| ysine, ornithine, and so forth. Also, basic nitrogen-containing groups may
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of the Exa scribed herein, as a pharnmaceutically acceptable salt,
BP{EC(EH=

particularly a benzene sulfonic acid, fumaric acid, methanesulfonic acid,
napht hal eneX ist;@H>-di sul foni ¢ aci d, napht hal ene-2-sul fonic acid or

L-tartaric.acid salt., The salts. be for . i I ansuch
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equi vy e sREf the appropriate acid in a solvent or nediumin which the
salt is insoluble, or in a solvent such as water, whi cg}d)s_ repoved. i N, vacuo
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anot her_ani on _gm a suitable ion-exchange resin. Alternatively, such salts
can beonﬁroégg)lr% by reacting the free acid or base forns of these conpounds
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optionally substituted by R’.
15 Ring A is a carbocyclyl; wherein Ring A may be optionally substituted on carbon by one
or more R®; wherein R® is halo, Cy.¢alkyl or Ci.alkoxy.
Ring A is phenyl, naphthyl or benzothienyl; wherein Ring A may be optionally
substituted on carbon by one or more R®: wherein R? is fluoro, chloro, bromo, methyl or
methoxy.
20 Ring A is phenyl or naphthyl; wherein Ring A may be optionally substituted on carbon by
one or more R®; wherein R? is fluoro, chloro, methyl or methoxy.
Ring A is 4-methyphenyl, 4-methoxyphenyl, 3-fluoro-4-methylphenyl, naphth-2-yl, 4-
chlorophenyl, 2,3 dichlorophenyl or 4-bromophenyl.
Ring A is 4-methyphenyl, 4-methoxyphenyl, 3-fluoro-4-methylphenyl, naphth-2-yl or 4-
25 chlorophenyl.
Ring B is a 5 or 6 membered fused carbocyclic ring; wherein Ring B may be optionally
substituted on carbon by one or more R,
Ring B is a 5 or 6 membered fused heterocyclic ring; wherein Ring B may be optionally

substituted on carbon by one or more R!%: and wherein if said 5 or 6 membered fused

30 heterocyclic ring contains an additional NH that nitrogen may be optionally substituted by R,



i sopropanol, or acetonitrile are preferred. Lists of suitable salts are
found in Rem ngton's Pharmaceutical Sciences, 17th ed., Mack Publi shing
Conpany, Wwesb@mosa., 1985, p. 1418, the disclosure of whirdB206s/doesssby

i ncorporated by reference. A variety of conpounds in the present invention
may exist in particular geonetric or stereoisoneric forns. The present

i nvention takes into account all such conpounds, including cis- and trans
i somers, R and S- enantioners, diasterPeoners, (D)-isoners, (L)-isoners,
the racemi c m xtures thereof, and other m xtures thereof, as being covered
wi thin the Ragmeisaf5 tthé seimberdtfied.cakddydlicamg orasy ometeimberdrfued at onms may
be present in a substituent such as an al kyl group. Al such isoners, as
wel | aletSPelic 888t her eof , are intended to be included in this invention.

The conpoungls, hese] Me doaffiddedo WrYchhaMSuRMERR ri ¢ centers. Conpounds of
the present | f%ventl on containing an asymmetrically substituted atom ng/] be
ar t
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r equi rﬁﬂidoﬁﬁ@%ﬂ@&inﬂai@i-yl.he racem c material can be achi eved by nethods
known i'’n the art. Mn eonetric isoners of olefins, C=N double bonds, and
b

the |ike caFhestfore e fyrthereaspedtof thsanyaoien.hers isipwided acomperndof fopgula (@
such stabl e.isoner re contenplated in the present invention. Cs and
trans @e‘%ﬁ‘éctterl%%oivggvr}r%rregn'of t he conpounds of the present invention are
descri bed amdsopy be isolated as a m xture of isonmers or as separated
isonmeric forps. AUchiral, diastereoneric, racemc forms and all geonetric
i sob®ric foRn# lyAreges: ruct ure are intended, unless the specific
st er eochem gt stB\f{Byll sonmeric formis specifically indicated. Particular
val ues of variable §roups are as foI6I ows. Such val ues may be used where
appr opri at eRwist@y.;alkyl ofbstitueeddef INR’R ons, clains or embodi ments defi ned
her ei nbef orﬁ_or h(gr ei n% er. mis O.
18 —C(0O)- or —CHy-;
Ring A is a carbocyclyl; wherein Ring A may be optionally substituted on carbon by one
15 or more R8;
Ring B is a 5 or 6 membered fused carbocyclic ring or a 5 or 6 membered fused
heterocyclic ring;
R’ and R® are independently hydrogen or Cj.¢alkyl;
R® is halo, Ci.salkyl or Cy.salkoxy;
20 or a pharmaceutically acceptable salt thereof.
Therefore in a further aspect of the invention, there is provided a compound of formula (I)
as depicted above wherein:
m 1is 0;
R? is hydrogen;
25 R? is methyl or ethyl substituted by -NR°RS;
X is —C(O)- or —CH»-~;
Ring A is 4-methyphenyl, 4-methoxyphenyl, 3-fluoro-4-methylphenyl, naphth-2-yl or 4-
chlorophenyl;
Ring B and the pyrimidone to which it is fused forms

30 2,3-dihydro-5-ox0-5H-[1,3]thiazolo[3,2-a]pyrimidine, 3,4-dihydro-6-oxo0-2H,6H-pyrimido[2,1-5]



R2 is hydrogen. R2 is methyl. R3 is a carbon |Iinked -NR 4- containing

het erocyclic ring; wherein R3 nay be optionally substituted on carbon by
one or nowe 2Rk/00RR3i s Cl- 3al kyl substituted by -NRS5R6; wheErGE2n03R028¥8y be
optionally substituted on carbon by one or nore R7. R3 is Cl-3al kyl
substituted by -NR5SR6. R3 is nmethyl or ethyl substituted by -NRS5R6; wherein
R5 and R6 are independently hydrogen or. nethyl.R3 is nethyl or ethyl
substituted by -NR5R6; wherein both R5l3md R6 are hydrogen or both R5 and
R6 are nethyl. R5 and R6 are independently hydrogen or Cl-6alkyl. R5 and R6

are i npgqﬂmm, Bwxbyﬁﬂ{)g&]nhlexolﬁmmy]pyrlﬁmmhe R54-ard-0568 rtetrdhydroodldn or bot h
R5 and are nethyl %( -. Xis -CH2- . Rng Ais a carbocyclyl;
V\herelli’VrF@OIEbzﬂ 951 b”l onal I y substituted on carbon by one or nore RS,

Ring Ais pﬁede%er&?&Béméhﬂ ‘P@@[ogérpoﬂnelﬁ yA may be optionally substituted
on carbon by one or nore \ﬁl is a heferocyclyl; wherein Ring A nmay

be opt ®mpﬂalrmamubsallytaﬂ:pauabin saiaﬂll@mfby one or nore R; and wherein if said
net et ocycl v SOILPMR A AV L0 M Sk LRGSR TN 05, SBL ORI LY
opt i OnghelpkafipRs ok b phSGhaRButfAND @BcdPbRIMIL or thereof.,
Another aspect of the present invention provides a process for preparing a compound of
formula (I) or a pharmaceutically acceptable salt thereof which process (wherein variable groups
are, unless otherwise specified, as defined in formula (I)) comprises of:

10 Process a) when X is -C(O)-; reacting a quinazolinone of the formula (IT)

®RY,,
B

Me
R3

ey

with an acid of formula (I1I):
O OH
15 (I1I)

or an activated acid derivative thereof;

Process b) where X is —CH,-; reacting a compound of the formula (II) with a compound of

formula (V):



or nore R; wherein Ris halo, Cl-6alkyl or Cl-6al koxy. Ring Ais phenyl,
napht hyl or benzothienyl; wherein Ring A may be optionally substituted on
car bon byworneosmssmre R8; wherein R8 is fluoro, chloro, por@mr2posmeessgl or
met hoxy. Ring A is phenyl or naphthyl; wherein Ring A may be optionally
substituted on carbon by one or nore R8; wherein R8 is fluoro, chloro,

met hyl or nmethoxy. Ring Ais 4-nethyphenyl, 4-nethoxyphenyl,

3-fl uoro-4-nmet hyl phenyl , naphth-2-y|flif chl orophenyl, 2,3 dichl orophenyl
or 4-bronophenyl. Ring A is 4-nmethyphenyl, 4-nethoxyphenyl,

3-fl uor o- 4- et hyl phenyl , naphth-2-yl or 4- chlorophenyl. Ring Bis a5 or 6
menbered fused carbocyclic ring; wherefn Ring B nay be optionally
substituted on carbon by one or nore RL. Ring Bis a 5 or 6 nenbered fused
het erocyclic ring; wherein Ring B be™optionally substituted on carbon
by one or nore R; and wherein if sai dA5 ¢r 6 nmenbered fused heterocyclic
ring contains an additional NH that Witrogen may be optionally substituted
by R.Ring Bis a5 or 6 nenbered fused carbocyclic ring or a 5 or 6
menbered fused heterocyclic ring. RingVB and the pyrimdone to which it is
fused forns 2, 3-di hydrpo-5-0x0-5H-[1, 3] thi azol o[ 3, 2- ] pyri-nidine,

3, 4-di‘ﬁ%?l8-%isésfg§PgX?eéﬁP§§‘?‘ipm do[2,1-2>] [I,3]thiazine, 5-oxo-5

-1, 3] phicaz ) $hrdompolBd diTbMinie (9 fviftrax ®° & @) B8 bedstamydisp-NR I apyr i dof |
,2-a]pyrimdin-2-yl. Therefore in a further aspect of the invention, there

i s pr odtiveallpsubstifsrdn etbandnnane:pr migre Ks; igagiing aepranonpd offapsiatVly i s o;

RYy,

(VD

wherein R? is C;.aalkylene optionally substituted on carbon by one or more R’ and wherein L is a

displaceable group; with an compound of formula (VII):
10 HNR’R®
(Vi)

Process d) reaction of an amine of formula (VIII):



R2 is hydrogen; R2 is nethyl; R3 is Cl-3al kyl substituted by -NRS5R6; X
is-C(O- or-CH 2-; Ring Ais a carbocyclyl; wherein Ring A may be

opt i onal lwo=vodsawsi2at ed on carbon by one or nore R38; R n@CB/GBR0@/H28I5 6
menbered fused carbocyclic ring or a 5 or 6 nenbered fused heterocyclic
ring; RS and R6 are independently hydrogen or Cl-6al kyl; R8 is halo,

Cl- 6al kyl or Cil-6al koxy; or a pharmaceutically acceptable salt thereof.
Therefore in a further aspect of the iFention, there is provi ded a
conmpound of formula (1) as depicted above wherel n: mis O0; R2 is hydrogen;
R3 is nmethyl or ethyl substituted by - Xis -C(O- or-CH 2-; Ring A
i s 4-nmet hyphenyl, 4-nmethoxyphenyl, 3-f| 0 %> hyl phenyl , napht h-2-yl or
4- chl orophenyl; Ring B and the pyrim' i O ith it is fused forns

2, 3-di hydro-5-0xo0-5 -[I,3]thiazol o[ 3p2- &af'pyri m di ne,

3, 4-di hydr o- 6- 0x0- 2H, 6H pyri m do[ 2, | , 3] thi azi ne, 5-0x0-5
[1,3]thiazol o[ 3,2- a] pyrim ¢gine -6R27 8, 9-tetrahydro-4Hpyri do
[1,2-a]ryrimdin-2-yl; RS and R§ are ipdependently hydrogen or nethyl;
X

(VII)

with a compound of formula (IX):

wherein L is a displaceable group;
and thereafter if necessary:
i) converting a compound of the formula (I) into another compound of the formula (I);
1) removing any protecting groups;
10 iii) forming a pharmaceutically acceptable salt.
L is a displaceable group, suitable values for L are for example, a halo for example a
chloro or bromo.
Specific reaction conditions for the above reactions are as follows.
Process a)  Amines of formula (IT) and acids of formula (IIT) may be coupled together in the
15 presence of a suitable coupling reagent. Standard peptide coupling reagents known in the art can
be employed as suitable coupling reagents, or for Example carbonyldiimidazole and
dicyclohexyl-carbodiimide, optionally in the presence of a catalyst such as
dimethylaminopyridine or 4-pyrrolidinopyridine, optionally in the presence of a base for
Example triethylamine, pyridine, or 2,6-di-alkyl-pyridines such as 2,6-lutidine or
20 2,6-di-tert-butylpyridine. Suitable solvents include dimethylacetamide, dichloromethane,

benzene, tetrahydrofuran and dimethylformamide. The coupling reaction may conveniently be



or a pharmaceutically acceptable salt thereof. In another aspect of the

I nvention, preferred conpounds of the invention are any one of the Exanples
or a pharweaceatdos®2Bl y acceptable salt or thereof. Anot hecTasreatooefsst he
present invention provides a process for preparing a conpound of formula
(I') or a pharmaceutically acceptable salt thereof which process (wherein
vari abl e groups are, unless otherw se specified, as defined in formula (1))
conprises of: Process a) when X is -C(&-; reacting a quinazolinone of the
formula (11) with an acid of formula (111): (Ill1) or an activated acid

deri vapbﬁfermdaba"taaémp&amc@'ﬁ]sth@)an‘ghefe40>(oi49°cCH 2-; reacti ng a corrpound of
the formula (1) wth a conpound of, for IQ wher ei n s . a

di spl aceabl eUgrIggetiyatesacaddevatiyes 18‘61#6‘%)%@ balyfess foF EEPT&P]@IaP Tides, @gbi s
Cl1- 3al NESR | y
one. or Ty aHEEL bR By pe b TN R IR ek H BE et B S PRIoBRR,

G - 3al M;iﬂmmnespis iveailaltd opvnsin lblst art toekixanple ﬂrelymmybbe mmﬁeabm thepa:s&?qe odadase,

wh dj spl bl f f | VIIL):
RS 6 Sy 49 e S ELRGRBRE o SiiF rtihls ient SR s ahondi s CRH FPotsvthl) i ¢
a Corrp?é%QOﬁ’ fnaly Qoferily Ve pefformed at a temperature in the range of -40 to 40°C.

Amines of formula (II) may be prepared according to Scheme 1:

R,
HlN\/R
(IIb)
B - an
Me K,CO,, CH4CN,
room temp, 3 hours
(IIa)
Scheme 1
10 Compounds of formula (IIa), (IIb) and (III) are commercially available compounds, or

they are known in the literature, or they are prepared by standard processes known in the art.
Process b) ~ Compounds of formula (IT) and (V) can be reacted in an appropriate solvent with
a base such as potassium carbonate. For example, compounds of formula (IT) and (V) can be
heated in dimethyl formamide or acetonitrile as solvent and potassium carbonate to yield

15 compounds of formula (I).

Compounds of formula (V) are commercially available compounds, or they are known in

the literature, or they are prepared by standard processes known in the art.
Process c) Compounds of formula (VI) and (VII) can be reacted together in an appropriate
solvent in the presence of base. For example, compounds of formula (VI) and (VII) can be

20 reacted in the presence of potassium carbonate in dimethylformamide at an elevated temperature.

Amines of formula (VI) may be prepared according to Scheme 2:



(I'X) wherein L is a displaceable group; and thereafter if necessary: i)
converting a conpound of the fornmula (I) into another conpound of the
formul a (W;2006/008326n0DVi Ng any protecting groups; iii) f®@CEFGRL0E/002845
pharmaceutically acceptable salt. L is a displaceable group, suitable
values for L are for exanple, a halo for exanple a chloro or brono.
Specific reaction conditions for the above reactions are as foll ows.

Process a) Amines of formula (I1) and-Bcids of formula (111) may be coupl ed
together in the presence of a suitable coupling reagent. Standard peptide
coupling reagents known in the art can be enpl oyed as suitable coupling
reagents, or for Exanple céd . d?i dazol eC&#hAldi cycl ohexyl - car bodi i m de,
optionally in the presencellof al catalst sucgﬂ% Bg(ﬁﬁthylanlnopyrldlne or
4-pyrrolidinopyridine, i ly in the presF ﬁﬁbOf *%2 base for Exanpl e
triethylam ne, pyridine, 2, 6-di- //cyl-pyttd S such as 6- 1 utidine or
2,6-di-ter -butyl Ui tghl e sol vents 1 ncl uge drhetﬁyﬁhcetanide,
dlchloronethane etrapydrof uran and di et hyl f or mani de. The
coupling reactio 2 beper f or ned tenperature in the

range of -40 to 4 Yated acid tlves i nclude acid
, and active ers, for Exanple

hal i des, for Exanpl e. acid c rid
pent af | uor ophenyl esters. The teacttpn of these es of conmpounds with
amnes is well known in the art, for Exanple they y be reacted in the

presence of a base, such gglt#)hose descri bed above and in a suitable
sol vent, such as those described above. The reaction may conveniently be
perforned at a terrperature in the raygenef -40 to 40C. Ami nes of fornula

(1) may beCBmpB&rE $0 8r(%r(1)urla t\?ﬁ) 52 c%mmerrrc%aljty available compounds, or they are known
in the literature, or they are prepared by standard processes known in the art.
5 Processd)  Compounds of formula (VIII) and (IX) can be reacted in an appropriate solvent
with a base such as lithium t-butoxide. For example, compounds of formula (IT) and (V) can be

reacted in tetrahydrofuran as solvent and lithium t-butoxide at -40°C to yield compounds of

formula (I).
Amides of formula (VIIT) may be prepared according to Scheme 3:
< NH,
K,CO,, CH,CN, room temp
3 hours
(a) + > (VIID)
10 (VIIIa)
Scheme 3

Compounds of formula (VIIIa) and (IX) are commercially available compounds, or they
are known in the literature, or they are prepared by standard processes known in the art.
It will be appreciated that certain of the various ring substituents in the compounds of the
15 present invention may be introduced by standard aromatic substitution reactions or generated by
conventional functional group modifications either prior to or immediately following the
processes mentioned above, and as such are included in the process aspect of the invention. Such
reactions and modifications include, for example, introduction of a substituent by means of an

aromatic substitution reaction, reduction of substituents, alkylation of substituents and oxidation



(Ha) Schenme 1 Conpounds of fornmula (Ha), (lib) and (111) are commercially
avai |l abl e conpounds, or they are known in the literature, or they are

pr epar ed W9 28t6znsEs3d processes known in the art. Proces®Ch)GBZoioesids of
formula (11) and (V) can be reacted in an appropriate solvent with a base
such as potassium carbonate. For exanple, conmpounds of formula (I1) and (V)
can be heated in dinmethyl formam de or acetonitrile as solvent and

pot assi um carbonate to yield conpoundésof formula (1) . Compounds of
formula (V) are commercially availabl e conpounds, or they are known in the
| it er gffgnistin@htst TRY raapentp pepracibnyonditions fordugh poesdess deaometl kinnwh e ther t .
Process c) Conmpounds of fornmula (VI) and (VI1) can be reacted together in
an ap;@h@ﬁrqah%ré solvent in the presence of base. For exanple, conpounds of

formula (Vig wgpglsé g%/ F%pr@@lgteﬁ gla"c 8RS i tRe tdAEtiRHseREMoRePheBRliBmaY BB

carbonate in dinet ormam de at an el evated tenperature. Am nes of
f or nulrecésvary/desiyathetoppreear &1y sausbvaigmyps o e tampoudds.(RicdpstSue e

Compounds of formula (VLI e _conmerci al, | vai |l .abl e coppounds th

are %P_(S%‘?Ctilcﬁl1t5I"}Ecqs§3tr¥&égﬁ%@?{e(ﬂlgtsﬁg%ﬁea’?lgghﬁﬁ%goérpé%fe% g %{%Eoé“r’%%pt;l%%essegy
known g 11 clRe R drt, Cpohﬁ’&ﬁﬁ)%awro@@ﬂi@g&!@d%s @hy 60u8d ia atdlriidnke aith sfdn¥hrdcan be
reacted i n an appropriate solvent with a %ase such as |lithiumt-butoxide.

For exampice (for diystratiars sesfT- Mo Grada Prategtivakeropry indngame Systgsisdohm Wiley and
oo, LA LA P ool AR S e
accor diesgatl®toIsORIFEhS grovpMinlsb@p of the reactions mentioned herein.

10 A suitable protecting group for an amino or alkylamino group is, for example, an acyl
group, for example an alkanoyl group such as acetyl, an alkoxycarbonyl group, for example a
methoxycarbonyl, ethoxycarbonyl or #-butoxycarbonyl group, an arylmethoxycarbonyl group, for
example benzyloxycarbonyl, or an aroyl group, for example benzoyl. The deprotection conditions
for the above protecting groups necessarily vary with the choice of protecting group. Thus, for

15 example, an acyl group such as an alkanoyl or alkoxycarbonyl group or an aroyl group may be
removed for example, by hydrolysis with a suitable base such as an alkali metal hydroxide, for
example lithium or sodium hydroxide. Alternatively an acyl group such as a -butoxycarbonyl
group may be removed, for example, by treatment with a suitable acid as hydrochloric, sulphuric
or phosphoric acid or trifluoroacetic acid and an arylmethoxycarbonyl group such as a

20 benzyloxycarbonyl group may be removed, for example, by hydrogenation over a catalyst such as
palladium-on-carbon, or by treatment with a Lewis acid for example boron tris(trifluoroacetate).
A suitable alternative protecting group for a primary amino group is, for example, a phthaloyl
group which may be removed by treatment with an alkylamine, for example
dimethylaminopropylamine, or with hydrazine.

25 A suitable protecting group for a hydroxy group is, for example, an acyl group, for
example an alkanoyl group such as acetyl, an aroyl group, for example benzoyl, or an arylmethyl
group, for example benzyl. The deprotection conditions for the above protecting groups will
necessarily vary with the choice of protecting group. Thus, for example, an acyl group such as an
alkanoyl or an aroyl group may be removed, for example, by hydrolysis with a suitable base such

30 as an alkali metal hydroxide, for example lithium or sodium hydroxide. Alternatively an



Scheme 3 Conpounds of fornula (Villa) and (1 X) are conmercially avail abl e
conpounds, or they are known in the literature, or they are prepared by
st andar d woae@smer3known in the art. It will be appreci aCedkBhetooesst ai n of
the various ring substiruents in the conpounds of the present invention may
be introduced by standard aromatic substitution reactions or generated by
conventional functional group nodifications either prior to or imediately
foll owi ng the processes nentioned abo¥@- and as such are included in the
process aspect of the invention. Such reactions and nodifications include,
for exappletiyl bftfup QEetCs Dbenef] @otpihny ibt uansvedy fareamsplef byaly dogmmtioover a
substitution reaction, reduction of substiruents, alkylation of
sub;pwp@éﬁt§Kﬁﬁﬂpé&¥3@@ﬂﬁh%ﬁb%hbstituents. The reagents and reaction
condi tions . I i ChESs i | forwi | |
al so be apﬁ$g%Fégégoﬁﬁgﬁfgﬁh§§%S{§¥ t éggﬂg%??%ﬁééﬁgﬁiionéﬁﬁﬁgggﬁﬁmfﬁxnay
_tl)_ ﬁ n gaczﬁtaﬁlpre)d ﬁj\qﬁyr @bineetinyd gpowgt ebich any beeempvddy orgrampls, by hydrelysisnptunds.

e instances re protection i s necessary or desirabl e and j |l e
ot Fodss B1ch g6 S GUmIBA- GG Rh P EEsERISE e T ch P3Pt ent i onal
pr ot e%(a&gle%p HRSITRY wiE aH26H, fd? eRERHE dARESN ddid Silohndadfuqeaetit aeid dror
il lustrat oh see T.W G een, Protective Groups in Organic Synthesis, John
W | gy fand(aﬁﬁﬂl@a bm_lgroumhﬂﬁqh l'érﬁy be sanenstisior axample, Wyt Bidsecenalon Q€T ani no,
car box r roxy.it. may be desirable to protect the group in sone of the
reactF%ﬁgwﬁﬂﬁgﬁﬁﬁégmﬁEWE¥ﬁ?m:o%uitable pro?ecting groug foP an anino or
al kyl anmi no THeQ¥Bictng frotp£aiBt sm@rdacyly @notipient sagedx drgsyathasis asikgnoy|
group such as acetyl, an_al koxycarbonyl group, for exanple a
netbeymamﬁmmy“¥déﬂ%5&y@%Mﬁ@M@ﬂnémad@ﬁﬂ%&?@arbonyl group, an
aryIng&prycarbonyl group, for exanple benzyl oxycarbonyl, or an aroyl
group,=3 exanpl e benzoyl. The deprotection conditions for the above
pr ot ectialghi®y GrHes Azepessarily vary with the choice of protecting group.

Thus, for exanple, an acyl_ grou ch
group or anE@g/gWic @pt@d‘ﬁy gfébg &> glo%(yr and%%fegtg o?}n%?br}? sI wgsr m%gslfl?é( ucs?nrgbé) nyl

malachite green assay, which measures phosphate liberated from ATP, and has been used

15 previously to measure the activity of kinesin motors (Hackney DD, and Jiang W, Assays for
kinesin microtubule-stimulated ATPase activity; Methods in Molecular Biology vol 164:65-71
(2001)). Enzyme was recombinant HsEg5 motor domain (amino acids 1-3 69-8His) and was
added at a final concentration of 6 nM to 100 pl reactions. Buffer consisted of 25 mM
PIPES(piperazine-1,4-bis(2-ethane-sulfonic acid ) / KOH, pH 6.8, 2 mM MgCl, | mM

20 EGTA(ethylene glycol-bis(2-aminoethyl ether)-N,N,N'N'-tetraacetic acid), 1 mM DTT
(dithiotheitol), 0.01% Triton X-100 and 5 pM paclitaxel. Malachite green/ammonium molybdate
reagent was prepared as follows: for 800 ml final volume, 0.27 g of Malachite Green (J.T. Baker)
was dissolved in 600 ml of H,O in a polypropylene bottle. 8.4 g Ammonium molybdate (Sigma)
was dissolved in 200 ml 4N HCL. The solutions were mixed for 20 min and filtered through 0.02

25 pm filter directly into a polypropylene container.

5 ul of compound diluted in 12% DMSO was added to the wells of 96 well plates. 80 pl
of enzyme diluted in buffer solution above was added per well and incubated with compound for
20 min. After this pre-incubation, substrate solution containing 2 mM ATP (adenosine 5'- tri-
phosphate)(final concentration: 300 pM) and 6.053 uM polymerized tubulin (final concentration:

30 908 nM) in 15 pl of buffer were then added to each well to start reaction. Reaction was mixed

and incubated for an additional 20 min at room temperature. The reactions were then quenched



removed for exanple, by hydrolysis with a suitable base such as an al kal i
nmet al hydroxi de, for exanple lithiumor sodium hydroxide. Alternatively an
acyl grouposueose3a "-butoxycarbonyl group nmay be renpPew/GH2005/8p| e, by
treatment with a suitable acid as hydrochloric, sulphuric or phosphoric
acid or trifluoroacetic acid and an aryl met hoxycar bonyl group such as a
benzyl oxycar bonyl group may be renoved, for exanple, by hydrogenation over
a catal yst such as pall adi umon-carboed9-or by treatnent with a Lewis acid
for exanple boron tris(trifluoroacetate). A suitable alternative protecting
group 160 & D503 T hHa i enfmth Siu@adcIpbdate Reapéiithaldapboryamepeashitc h
nmay bgglgfé?r%q/dgt{j by treat nent t\?mlé?eh an aﬁ(yl am ne, forgée%(’arrplg 9 "

](cjl met mﬁbglaﬁmq:tm yhatlyi fnmfin altenvguehchhysiiresa Pprstramas Bius abate resden @&QleaieTgr oup

or a _hydrox roup i or, .exanpl e, . an . xanpl e an al kanoyl
gr oup I%‘?J’é‘f‘?(s))aéagac‘@? $r,a&?frq add Fosgﬁﬁﬁﬁfe fuglr%%)é%x%fgrﬁ%/{é%r%%’ ; gP an aryl met hzl
group, for (%ﬁ;{?%@s BEMZ PloseriByAeBh Bc@ededQn TCoyidithd @Rge SOTnNIIvEM bothe
protecting groups will necessarily vary with the choice of protecting

gr oup.abdtisssa¥. Specifieathy the fallovdog resgitowpresbéines an al kanoyl or an ar oyl
group may be renoved, for exan l"‘:i, byrhyearotysts—with a suitabl e base such
as an al kali metal hydroxi (l@xameexarr;¢@ lithiumlor sodi um hydroxi de.

Al ternatively anaryl met hyl group such|gg;aPeNzyT [group nay be renoved, for
exanpl e, by hydrogenation ¢ver a catalyst such as Jpal | adi um on-carbon. A
sui tabl e prRtRedihfh OReMer dpectipfead BOXticarhap is mrovided a pkampiceyticah

esterifying group, for exanple a nmethyl or an ethyl group whjch nma e

r en?v e@mﬁosﬁlloewﬁn@ eompisehy ApBPYEIdofithe formuly (a2 gb%rmaa%ut%@){ G%eﬂé‘hgoxi de,
or for a, - i 4 r : €

Cr eat rElbgro e S Here Bt A of0o R R oA qul Gl BT et o ot
ﬁc:jd, dﬁhic{rpr exanpl e a belnzyl group which may be renoved, for exanple, by
ydrogenati on over a catal yst, such as pal | adi um on-carbon. The. protectin
grolps may Gempendy efhamreisyt BYFRAONBHt Dk Bls%e‘f‘?féﬁ%ﬁpﬁf%?%sb cscfatg )

vaginal, rectal, inhalation, insufflation, sublingually, intramuscularly, subcutaneously, topically,

intranasally, intraperitoneally, intrathoracially, intravenously, epidurally, intrathecally,
intracerebroventricularly and by injection into the joints.

The dosage will depend on the route of administration, the severity of the disease, age and

15 weight of the patient and other factors normally considered by the attending physician, when
determining the individual regimen and dosage level as the most appropriate for a particular
patient.

An effective amount of a compound of the present invention for use in therapy of
infection is an amount sufficient to symptomatically relieve in a warm-blooded animal,

20 particularly a human the symptoms of infection, to slow the progression of infection, or to reduce
in patients with symptoms of infection the risk of getting worse.

For preparing pharmaceutical compositions from the compounds of this invention, inert,
pharmaceutically acceptable carriers can be either solid or liquid. Solid form preparations include
powders, tablets, dispersible granules, capsules, cachets, and suppositories.

25 A solid carrier can be one or more substances, which may also act as diluents, flavoring
agents, solubilizers, lubricants, suspending agents, binders, or tablet disintegrating agents; it can

also be an encapsulating material.



10 conventional techniques well known in the chemcal art. Assay Ml achite
Green Assay Enzymatic activity of the Egb notor and effects of inhibitors
was neaswedoes#iosiz3a nmal achite green assay, whi ch neasuPe3/Grroey2g46

| i berated from ATP, and has been used 15 previously to neasure the activity
of kinesin notors (Hackney DD, and Jiang W Assays for Kkinesin

m cr ot ubul e-sti nul ated ATPase activity; Methods in Ml ecul ar Biol ogy vol
164: 65-71 (2001)). Enzyme was reconbi-?dnt HsEg5 notor dommin (ami no acids

| -369-8Hi s) and was added at a final concentration of 6 nMto 100 m

reactions. Byolersc@Behiteet Dfinedp ditdied solid, which is in a mixture Wlth the finely
Pl PES((;)I perazi ne-|, 4-bi s(2-ethane-sulfonic acid ) /

KOH,
MyCl 2, ditidal 2@1@@@@{1@4 larieblgfsyibe pctbqu@ﬁﬁrﬁd%wd with the carrler 181aV1ng nﬁ\/l

et her) N, N, N T,

X-100 naeﬁﬁssgryrﬁul d&lgp{o ax e% ﬁr?%ﬁﬁé?ﬁ?@%@elﬂ (C%E%tgén %%jetagdgiz%%ﬁ%&pwgs
E) 5 epar gdkastrquépagﬁg sﬁ;f;fosﬁ@@ cmnpfoslnahs fudd)\unmltlﬁg Rax guahfasl‘daham:lhb o€ faByeen

G Ao BB D EooBbgHE) RES T s P s BtV BERAErA R DRI RETEBItT: | ons
wer e g, i‘@)gar{lﬁf: S%er e ibideh IhBﬁfo%E’netoHE Aiahreds Bndourdibiol doBVeriédt 8BEHY 1Nt o
a pol ypropylene co ai ner. ound diluted in 12% DVSO was added
tg thenmkellslasda]ﬂox@ﬁimbblmdesphélfy% m of enzyne dil ut ed in buffer solution
above was

d bat Wit h
pre-| ncubatéi Fe?%leg‘ii‘ﬁ%‘?r? Hicgl%'gd]i’a@?’l%%}’ll% cBrhosps: ngrg%%] at(:a enci?ls? ?Or?gA%%g ths
tri phosRAAT @kirid, FRkcrC %Q%ﬁﬁﬁﬂhaﬁﬂeﬂ@l ceiRfbseModame cfb&bandthf1rellilory, ades- t ubul i n

(final” concentration: in 15 M of buffer were then added to each
wel 10 tmekingmaxy ecxor botter, Réh‘ililtﬂlhbn was nmi xed and incubated for an additi onal

20 M0 ot RASTESLFL U0 (AR RIA.YS BulBa ReaRaReg B 200 o
at 650hBroOTR RS the@é@@dd tyeabmenit mlrﬂﬁiﬁlﬁfg muﬂ@d&ttmsrw@&t}&ﬁ‘mimmahxmﬂhmﬁg pl at e
r eaderhlgnly:glselgc l1Js! r?orrmally formulated in accordance with standard pharmaceutical practice as a
pharmaceutical composition.
15 In addition to the compounds of the present invention, the pharmaceutical composition of
this invention may also contain, or be co-administered (simultaneously or sequentially) with, one
or more pharmacological agents of value in treating one or more disease conditions referred to
herein.
The term composition is intended to include the formulation of the active component or a
20 pharmaceutically acceptable salt with a pharmaceutically acceptable carrier. For example this
invention may be formulated by means known in the art into the form of, for example, tablets,
capsules, aqueous or oily solutions, suspensions, emulsions, creams, ointments, gels, nasal
sprays, suppositories, finely divided powders or aerosols or nebulisers for inhalation, and for
parenteral use (including intravenous, intramuscular or infusion) sterile aqueous or oily solutions
25 or suspensions or sterile emulsions.
Liquid form compositions include solutions, suspensions, and emulsions. Sterile water or
water-propylene glycol solutions of the active compounds may be mentioned as an example of
liquid preparations suitable for parenteral administration. Liquid compositions can also be
formulated in solution in aqueous polyethylene glycol solution. Aqueous solutions for oral
30 administration can be prepared by dissolving the active component in water and adding suitable

colorants, flavoring agents, stabilizers, and thickening agents as desired. Aqueous suspensions for
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method of treatment of the human or animal body by therapy.

We have found that the compounds defined in the present invention, or a
pharmaceutically acceptable salt thereof, are effective anti-cancer agents which property 18

15 believed to arise from their Eg5 inhibitory properties. Accordingly the compounds of the present
invention are expected to be useful in the treatment of diseases or medical conditions mediated
alone or in part by Eg5 , i.e. the compounds may be used to produce a Eg5 inhibitory effect ina
warm-blooded animal in need of such treatment.

Thus the compounds of the present invention provide a method for treating cancer

20 characterised by inhibition of Eg5, i.e. the compounds may be used to produce an anti-cancer
effect mediated alone or in part by the inhibition of Eg5.

The compounds of the present invention have utility for the treatment of neoplastic
disease by inhibiting the microtubule motor protein HsEg5. Methods of treatment target Eg5
activity, which is required for the formation of a mitotic spindle and therefore for cell division.

25 Thus, inhibitors of Eg5 have been shown to block cells in the metaphase of mitosis leading to
apoptosis of effected cells, and to therefore have anti-proliferative effects. Thus Eg5 inhibitors act
as modulators of cell division and are expected to be active against neoplastic disease such as
carcinomas of the breast, ovary, lung, colon, prostate or other tissues, as well as multiple
myeloma leukemias, for example myeloid leukemia, acute lymphoblastic leukemia, chronic

30 myeloid leukemia, chronic lymphocytic leukemia, and lymphomas for example Hodgkins disease

and non-Hodgkins lymphoma, tumors of the central and peripheral nervous system, and other
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nor nal {n)éd{bglhgﬂtl ated in accordance with standard phar maceuti cal practice as
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cr eansthedbrmhuie ) Sor aggiasmacemsiadlly acceptable salt thereof, as defined hereinbefore in the
manufacture of a medicament for use in the production of an anti-proliferative effect in a
warm-blooded animal such as man.

15 According to this aspect of the invention there is provided the use of a compound of the
formula (I), or a pharmaceutically acceptable salt thereof, as defined hereinbefore in the
manufacture of a medicament for use in the production of an anti-cancer effect in a
warm-blooded animal such as man.

According to a further feature of the invention, there is provided a compound of the

20 formula (I), or a pharmaceutically acceptable salt thereof, as defined herein before in the
manufacture of a medicament for use in the treatment of carcinomas of the breast, ovary, lung,
colon or prostate, leukemias and lymphomas, tumors of the central and peripheral nervous
system, melanoma, fibrosarcoma and osteosarcoma.

According to a further feature of the invention, there is provided the use of a compound of

25 the formula (I), or a pharmaceutically acceptable salt thereof, as defined herein before in the
manufacture of a medicament for use in the treatment of carcinomas of the brain, breast, ovary,
lung, colon and prostate, multiple myeloma leukemias, lymphomas, tumors of the central and
peripheral nervous system, melanoma, fibrosarcoma, Ewing's sarcoma and osteosarcoma.

According to a further feature of this aspect of the invention there is provided a method

30 for producing a Eg5 inhibitory effect in a warm-blooded animal, such as man, in need of such



sprays, suppositories, finely divided powders or aerosols or nebulisers for
I nhal ation, and for parenteral use (including intravenous, intranuscul ar or
i nf usi on)wetesd/dogsz2agueous or oily sol utions or suspensi @03/GB206t®L845€e

enmul sions. Liquid form conpositions include solutions, suspensions, and
enul sions. Sterile water or water-propylene glycol solutions of the active
conpounds nmay be nentioned as an exanple of liquid preparations suitable
for parenteral administration. Liquid¥bnpositions can al so be formul at ed
in solution in aqueous pol yet hyl ene glycol solution. Aqueous solutions for

oral agetmesitwisth oompaseshampiispaietd said aissodnvdfgtivhemaeitiofe compponest i n

wat er and addi ng suitable cglorants, f]avoring agents, stabilizers, and

t hi ckeformyladbeft 8 Pharmpseytically agsnieblssall thepenfsiuidinedad9vst use can be nade

by di spersi f YA 2t : 1 - i a

W scous. mat Syt B R T A e B 1ok AR C B ol PR A e

sodi unproduding yurettivplolifedative efet iraneraon-birodsd spierdlisngh ag@an,sSn kealwt sich t he
utical formul ation art. ceuti osi tions c in

phar race .The phar nma al. co an b

Ui ° dBEBETBhiER CPRPEERSRORBREIRG o CETIRERL TLr <LV HPpr UE T PAOBPERR Coses
cont al RRU1ZPP PR h%&cgﬁt%allytaé_&ﬁtaﬁfe shilencR&dfl ¥EedFRenapaRt - The unit dosage
form can be a packaged preparation, the package containing discrete

quantiti es Afcarflimgpe eguntizrifeatere of dris aspactpiféhe waiekmmalere abprovisied e aphndes,
and powders.in vials or anpoul.es. The .unit. dosage form can al so.be,a
capsul B Pl gt e § ERRPUE R B PR A S RO B RS Rk er o
any of yr¢dheest Wik a6@frisRraaminifefis & gl 4dmal {kftdreve aspestorafcompeurd esent
i nvention there is provided a conmpound of the forrmula (1), or a

phaﬂﬁaﬁ@ﬁlﬂgadé], oy 2 phemprcapically areertahlersaifthereaf, dedafined aheycei nbef ore for use
n t . . i . . h
In-a metno égéorhfn%gégﬁgédl?é?altl Egaélﬂlg r@pﬁg crlslgr@gt'scgﬁltte 91991%1&9’&&1% & @Bgrdeyﬁ ave

f ound t hat € Cco I nvention, O

\aﬂar ?%ﬂfoﬂ@ﬁhﬁ&thﬁg@ﬁh@bhﬁoﬂh& breuftes ey, lusg, @olhfoe priswe, datkemianmdr agent s
iCc roperty is believed to arise fromtheir Eg5 inhibi | es.

Accord yﬁgq%quag‘,éu@@pﬁjgl}h@ gendgal grpderl)egi,pggr@ ]ElCI'VOL’leSI srystel%, n{eilqanlomlaf 8{;%5&281%5 21;[1(5 es

osteosarcoma, in a warm-blooded animal, such as man, in need of such treatment which

15 comprises administering to said animal an effective amount of a compound of formula (I) or a
pharmaceutically acceptable salt thereof as defined herein before.

According to an additional feature of this aspect of the invention there is provided a
method of treating carcinomas of the brain, breast, ovary, lung, colon and prostate, multiple
myeloma leukemias, lymphomas, tumors of the central and peripheral nervous system,

20 melanoma, fibrosarcoma, Ewing's sarcoma and osteosarcoma, in a warm-blooded animal, such as
man, in need of such treatment which comprises administering to said animal an effective amount
of a compound of formula (I) or a pharmaceutically acceptable salt thereof as defined herein
before.

In a further aspect of the invention there is provided a pharmaceutical composition which

25 comprises a compound of the formula (I), or a pharmaceutically acceptable salt thereof, as
defined herein before in association with a pharmaceutically-acceptable diluent or carrier for use
in the production of a Eg5 inhibitory effect in a warm-blooded animal such as man.

In a further aspect of the invention there is provided a pharmaceutical composition which
comprises a compound of the formula (I), or a pharmaceutically acceptable salt thereof, as

30 defined herein before in association with a pharmaceutically-acceptable diluent or carrier for use

in the production of an anti-proliferative effect in a warm-blooded animal such as man.
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in the treatment of carcinomas of the brain, breast, ovary, lung, colon and prostate, multiple
15 myeloma leukemias, lymphomas, tumors of the central and peripheral nervous system,
melanoma, fibrosarcoma, Ewing's sarcoma and osteosarcoma.
According to a further aspect of the invention there is provided the use of a compound of
the formula (I), or a pharmaceutically acceptable salt thereof, as defined hereinbefore in the
production of an Eg5 inhibitory effect in a warm-blooded animal such as man.
20 According to a further aspect of the invention there is provided the use of a compound of
the formula (I), or a pharmaceutically acceptable salt thereof, as defined hereinbefore for use in
the production of an anti-proliferative effect in a warm-blooded animal such as man.
According to this aspect of the invention there is provided the use of a compound of the
formula (I), or a pharmaceutically acceptable salt thereof, as defined hereinbefore for use in the
25 production of an anti-cancer effect in a warm-blooded animal such as man.
According to a further feature of the invention, there is provided the use of a compound of
the formula (I), or a pharmaceutically acceptable salt thereof, as defined herein before for use in
the treatment of carcinomas of the brain, breast, ovary, lung, colon and prostate, multiple
myeloma leukemias, lymphomas, tumors of the central and peripheral nervous system,

30 melanoma, fibrosarcoma, Ewing's sarcoma and osteosarcoma.



manuf acture of a medi canent for use in the production of a Eg5 inhibitory
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effecti ve anount of a conpound of fdormula (1), or a pharnmaceutically

accept ikt é-fhwrquratikbanddtgafas ralbfréxeddmathotrexate, cytosine arabinoside and hydroxyurea);

antitumour antibiotics (for example anthracyclines like adriamycin, bleomycin, doxorubicin,
daunomycin, epirubicin, idarubicin, mitomycin-C, dactinomycin and mithramycin); antimitotic

15 agents (for example vinca alkaloids like vincristine, vinblastine, vindesine and vinorelbine and
taxoids like taxol and taxotere) polokinase inhibitors; and topoisomerase inhibitors (for example
epipodophyllotoxins like etoposide and teniposide, amsacrine, topotecan and camptothecin);

(i)  cytostatic agents such as antioestrogens (for example tamoxifen, toremifene, raloxifene,
droloxifene and iodoxyfene), oestrogen receptor down regulators (for example fulvestrant),

20 antiandrogens (for example bicalutamide, flutamide, nilutamide and cyproterone acetate), LHRH
antagonists or LHRH agonists (for example goserelin, leuprorelin and buserelin), progestogens
(for example megestrol acetate), aromatase inhibitors (for example as anastrozole, letrozole,
vorazole and exemestane) and inhibitors of Sa-reductase such as finasteride;

(iii)  agents which inhibit cancer cell invasion (for example metalloproteinase inhibitors like

25 marimastat and inhibitors of urokinase plasminogen activator receptor function or inhibitors of
SRC kinase (like 4-(6-chloro-2,3-methylenedioxyanilino)-7-[2-(4-methylpiperazin-1-yl)ethoxy]-
5-tetrahydropyran-4-yloxyqyuinazoline (AZD0530; International Patent Application WO
01/94341) and N-(2-chloro-6-methylphenyl)-2- {6-[4-(2-hydroxyethyl)piperazin-1-y1]-2-
methylpyrimidin-4-ylamino }thiazole-5-carboxamide (dasatinib, BMS-354825; J. Med. Chem.,

30 2004, 47, 6658-6661))or antibodies to Heparanase);



According to a further feature of this aspect of the invention there is
provi ded a nethod of producing an anti-proliferative effect in a
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inhibitors, IGF receptor (insulin-like growth factor) kinase inhibitors and inhibitors of cell
signalling through MEK, AKT and/or PI3K kinases;

15 (v) antiangiogenic agents such as those which inhibit the effects of vascular endothelial
growth factor, (for example the anti-vascular endothelial cell growth factor antibody
bevacizumab [Avastin™], and VEGF receptor tyrosine kinase inhibitors such as those disclosed
in International Patent Applications WO 97/22596, WO 97/30035, WO 97/32856, WO 98/13354,
4-(4-bromo-2-fluoroanilino)-6-methoxy-7-(1-methylpiperidin-4-ylmethoxy)quinazoline

20 (ZD6474; Example 2 within WO 01/32651), 4-(4-fluoro-2-methylindol-5-yloxy)-6-methoxy-7-
(3-pyrrolidin-1-ylpropoxy)quinazoline (AZD2171; Example 240 within WO 00/47212), vatalanib
(PTK787; WO 98/35985) and SU11248 (sunitinib; WO 01/60814)) and compounds that work by
other mechanisms (for example linomide, inhibitors of integrin awvB3 function and angiostatin),
angl and 2 inhibitors;

25 (vi)  vascular damaging agents such as Combretastatin A4 and compounds disclosed in
International Patent Applications WO 99/02166, WO 00/40529, WO 00/41669, WO 01/92224,
WO 02/04434 and WO 02/08213, anti bcl2;

(vii) antisense therapies, for example those which are directed to the targets listed above, such as
ISIS 2503, an anti-ras antisense;
30 (viii) gene therapy approaches, including for example approaches to replace aberrant genes such

as aberrant p53 or aberrant BRCA1 or BRCA2, GDEPT (gene-directed enzyme pro-drug therapy)



defined herein before in association with a pharmaceutically-acceptable
diluent or carrier for use in the production of a Eg5 inhibitory effect in
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is pr qw)dmmlmoﬁhmpympptdacm inclodingsbt examphhexciivoenp ii-y&e a@apweapsind of the
formula ( or aﬁg armaceuti cal | acceﬁtable alt.there

nor of rinesetssicbe T BEREIE DORIE HBC e ARt s eyt e Cap e BR A, o
carri gpefifikid %em'tcrﬂehﬂﬁl 4 6684058 artélfnaﬁﬁipﬁhgwm&lﬁtlrﬂlﬂﬁldgrﬂasi , appioaches té ung,

col on ‘or prostate, |eukemas an homas, tunors of the central and
peri phiecehsaBrogh @Bergy%mach®| lamgrtmmfewrim wellsgigh as expkingt@Reestad a

bl o
\i/vgr g: O({ﬂ_lgded ggh?ﬁ%%cglu? ?Sé%ﬁ &?@ﬂﬁg %ragst%&&\iﬂﬁl%é%@%gﬁﬁﬁesqafndt Eﬁro’agﬁ’eg E‘ltrs]f 2 ¢ t Pﬁ;e

f or mul Atilidloty € aititfd@dsiraceut i cal |y acceptabl e salt thereof, as defined
herein before in association with a ’ghar nmaceut i cal I e%ﬁbéé di l uent or
car ¥ e¥) quICYdQélg@fﬁS ‘élh?é\ a5 et rsinasegphibFps; (Fegampke & 7e°>9§ P& Seast, ovary,

| ung, e@ﬁ\%@si‘ #3% bRl 43 8K &30 A By Aﬁ’t‘ﬁ %%ﬁ %ﬂ?@%&tloﬁaws of

the c al ~am pérl p nervous system” nel an sarcoma, Ewi ng's
sar COHWC}III(ZD(IE&DGWMQI LAT0Q004/088715Q, W@ZﬂOtél}‘(ém&BW@ﬂOQﬁ/Oi&?&J nventi on

e e b Eng s Ga0E8 el FPRBAL ekhoe B RobleistloPe 1 ¢ e
reference), and cyclin dependent kinase inhibitors such as CDK2 and/or CDK4 inhibitors (for

15 example the specific examples of W001/14375, WO01/72717, W0O02/04429, W002/20512,
WO002/66481, W0O02/096887, W0O03/076435, W003/076436, WO03/076434, WO03/076433,
W004/101549 and WO04/101564 which are incorporated herein by reference); and
xi) cytotoxic agents such as gemcitibine, topoisomerase 1 inhibitors (adriamycin, etoposide) and
topoisomerase II inhibitors.

20 Such conjoint treatment may be achieved by way of the simultaneous, sequential or
separate dosing of the individual components of the treatment. Such combination products
employ the compounds of this invention within the dosage range described hereinbefore and the
other pharmaceutically-active agent within its approved dosage range.

In a further aspect of the present invention there is provided a compound of formula (I) or

25 apharmaceutically acceptable salt or an in vivo hydrolysable ester thereof in combination with
simultaneous, sequential or separate dosing of an anti-tumor agent or class selected from the list
herein above.

Therefore in a further embodiment the present invention provides a method for the
treatment of cancer by administering to a human a compound of formula (I) or a

30 pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof in combination with



production of an Eg5 inhibitory effect in a warm bl ooded ani mal such as
man. According to a further aspect of the invention there is provided the
use of a worrp@umss2ef the forrmula (1), or a pharnaceuti caCnGBocapeabl e sal t
t hereof, as defined hereinbefore for use in the production of an
anti-proliferative effect in a warm bl ooded ani mal such as man. According
to this aspect of the invention there_is provided the use of a conpound of
the formula (1), or a pharnaceuticalr§9acceptable salt thereof, as defined
her ei nbefore for use in the production of an anti-cancer effect in a

var m hipadedoanidmbntidl oh sgarat@dosidpefamdintigutmor agdntiot bless deteatedrfmno fhetlise

i nvention, there is provided the use of a conpound of the fornula (I), or a
pharnﬁ@@ﬁ@ﬂ%&ﬁly acceptabl e salt thereof, as defined herein before for use

in the treg %&I&lé‘gfaﬁgégr gflr’r’glg eue&fin$éﬁ%oﬁ'ﬂ?ejr6‘is R6RESd theQ¥@bYa codbiptiind@®l on and

prostate, multi r kem as, |ynphomas, tunors of the central and
per i pHemalla (& ov o pharsystwimallrataptibl, saftiob p §avive hadrolssiblg estershetcofi and

osteosarcona. |l n.a farfher enbodi pent the pr.esent.i nvention Vi t he use
of 5 CompIED S RO pogie B APHERE AT EA T o SOC B ASBRR B EY her eor
for theeble8#orRiHe 1R hERRBY &K fis@fn tHE SRAIRESrasSOfkdicademifbiuseanarr . The
anti-cancer treatnent defined herein may be applied as a sole therapy or

may i rveatment ofcangemdditi on to the conpound of the invention, conventional

i h . ) . i
surgery o AR Pl SRty U S RORIASG2RYy bl yde one

ur agents

ant i prighhile(Bior ¥ phamhdceenpliasticptabiags oaad i oibhpailyeasle ehter thefeof s used in
medi cal oncol ogy, such as al kyl atiing agents (for _exanple cis-platin

car Hoplosmbiinatiopxeifh prattpreous.ceayratishn sepmiaiidasng Af 7 BysHIRRISEE P cl#4 phal an,
chl orapbugisle  busylPRa, HoTRER QA6 e dRgnltn} 6OSRAKELas) . antinetabolites
(for é?anppe geHC|iaE|ne and antlggﬂgtes suc% as ?fuoropyrlnldlnes i ke
5- f | uor our artid anginehnt@gedatinent dafihdd hieesia thayrmdtohiotiudx ateor mytead theefolpwhignosi de
and hycc.ielrceog)(()%/igsr gfagh;armaceutical agents:
i) an agent useful in the treatment of anemia, for example, a continuous eythropoiesis receptor
15 activator (such as epoetin alfa);
i) an agent useful in the treatment of neutropenia, for example, a hematopoietic growth factor
which regulates the production and function of neutrophils such as a human granulocyte colony
stimulating factor, (G-CSF), for example filgrastim; and
iii) an anti-emetic agent to treat nausea or emesis, including acute, delayed, late-phase, and
20 anticipatory emesis, which may result from the use of a compound of the present invention, alone
or with radiation therapy, suitable examples of such anti emetic agents include neurokinin-1
receptor antagonists, SH13 receptor antagonists, such as ondansetron, granisetron, tropisetron,
and zatisetron, GABAB receptor agonists, such as baclofen, a corticosteroid such as Decadron
(dexamethasone), Kenalog, Aristocort, Nasalide, Preferid or Benecorten, an antidopaminergic,
25 such as the phenothiazines (for example prochlorperazine, fluphenazine, thioridazine and
mesoridazine), metoclopramide or dronabinol.
Such conjoint treatment may be achieved by way of the simultaneous, sequential or
separate dosing of the individual components of the treatment. Such conjoint treatment employs

the compounds of this invention within the dosage range described hereinbefore and the other

30 pharmaceutically-active agent within its approved dosage range.



antitunour antibiotics (for exanple anthracyclines |Iike adriamycin,

bl eonyci n, doxorubi cin, daunonycin, epirubicin, idarubicin, mtonycin-C,

dact i nompmOro@dsszBt hr anycin); antimtotic 15 agents (f@ecTasamp/m2s45nca

al kal oids |ike vincristine, vinblastine, vindesine and vinorel bine and

taxoids |i ke taxol and taxotere) pol okinase inhibitors; and topoi sonerase

inhibitors (for exanple epi podophyl |l otoxins |ike etoposide and teni poside,

ansacrine, topotecan and canptothecinP9-(ii) cytostatic agents such as

anti oestrogens (for exanple tanoxifen, torem fene, ral oxifene, drol oxifene

and i odoxyflgag)rth@@sidcogtihe heseptioventiomhearejyratideda ¢fropowedafiiormula (1) or

ful vestrant), 20 _antiandrogens (fpr,eﬁaggsgﬁggca ubﬁﬁige, fiutqpide

ni | ut aphaemagsyticaliyraseanane Salbetan B yvo KPR GS IR dieceod i pompnatith e s (f or

exanpl ¢ ' | ' Elegr¥@npl e
s?mﬁﬂzﬁn%Bﬁé'tséguehﬁﬁ R 9&fldtd Idgﬂ{lii% BisfRfi ?Harmal@élﬁ%ﬁ 1 RAEHSCIAkQ nmp

megestrol ace , aromatase Itors (Tor exanple as anastrozol e,
| et r ozfeda theviost Beeireabanel exenest ane) and i nhi bitors of 5oc-reductase such as

finasteride; (iji). agents ich inhibit cancer.cell .i.nvasi exanpl e
net al | opr otgiei(ﬁ%fgl@)lpﬁ%wglil‘?r&?@oﬁpﬂ@lt PR P On g VidEn T glleﬁ.%rd gf&g ur ork?nase
pl asm nOGRL:R¢EANRE B adiBREREATg ANt inaan d@;&niioﬂﬂﬂ bf foprnslaql) SRC ki nase (Iike
4- (6-chl oro-2, 3- et hyl enedi oxyani |l i no)-7-[ 2- (4- nmet hyl pi per azi n- )
1-y| ) gitiaongdeutisallyeceeptgbde sgiyeran-iz Wodwdplyiahke2ster HerqoAzpomsoination Bithat i onal
Pat ent . | i cation 01/94341), and »(2-.chl - 6- -
{6-] 4_5(11'§BEWPB§(§%TW§} 1:}1&1‘689215%6 I)%lpfl]_.’l% Pf :grﬁ)_‘d%;eq pﬂﬁr?na@eﬁ@c}am(ééﬁ}t"gpéﬁggs sélected
met hy | pyhithe Bdt RediyaReno} t hi azol e- 5- car boxam de (dasatini b, BMS-354825; J

Med. Chem, 30 2004, 47, 6658-6661))or_ antibodjes to Hepar anas@di;(%i V)

cl ude

i nhi®i t or s ke fyrtbenaspecief Bre mressat ngeationghere jsprayided thedise R f 5PBP
growt h

fac ant i i . r.ec i j i anmpl e
She s oD AR SR A b or DR Oy By A8 er IieRbor B D
ant i boghymisigition wietbsifntthhdous,, seGRaiih) or BpmhfRafosinggfiahdthergpharrhiadsiticnl egentoh as

farnesyl transferase nhibitors(for exanmp| e sorafenib. (BAY 43-9006) an
tipi f a?lpsssplecied fiom He Ikt beasis %%HYﬁ ISt & R raniartey ?%@8‘35??1‘8“%9%%58 ithe
i nhi bi f gr npl e inhibitors of the epidermal growh factor famly
(for eﬁ%nn%lerétog&%&?am |y tyrosine kinase

15 In a further aspect of the present invention there is provided the use of a compound of
formula (I) or a pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof in
combination with simultaneous, sequential or separate dosing of another pharmaceutical agent or
class selected from the list herein above for use in the treatment of cancer.

In addition to their use in therapeutic medicine, the compounds of formula (I) and their

20 pharmaceutically acceptable salts are also useful as pharmacological tools in the development
and standardisation of in vitro and i vivo test systems for the evaluation of the effects of
inhibitors of Eg5 in laboratory animals such as cats, dogs, rabbits, monkeys, rats and mice, as part
of the search for new therapeutic agents.

In the above other pharmaceutical composition, process, method, use and medicament

25 manufacture features, the alternative and preferred embodiments of the compounds of the

invention described herein also apply.

Examples
The invention will now be illustrated by the following non limiting examples in which,

unless stated otherwise:
30 (i) temperatures are given in degrees Celsius (°C); operations were carried out at room or ambient

temperature, that is, at a temperature in the range of 18-30°C;



i nhi bitors such as

N- (3-chl or o- 4-fl uor ophenyl ) - 7- net hoxy- 6- ( 3- nor phol i nopr opoxy) qui nazol i n-

4- am ne (weofweamsiz3 AZDI 839), PCT/GB2005/002845

N ( 3- et hynyl phenyl ) -6, 7- bi s(2- net hoxyet hoxy) qU| nazolin-4- am ne (erlotinib,
Gsl -774) and 6-acryl am do- N-(3-chl oro-4-fl uorophenyl )-7-(3- nof

hol i nopr opoxy) qui nazol i n-4-am ne (Cl 1033) and erbB2 tyrosine kinase
inhibitors such as lapatinib), for exdkple inhibitors of the

platel et-derived growth factor famly such as imatinib, and for exanple

i nhi bitjpeiganit sbltiofepalcaeict @vear Dl brouassdiimfsalphbty; ewapsiation ofisdivémmes abl

ki nase 1nhibitors, |G- receptor (insulin-Ilike factor)

i nhi bicawies %HSIP&HF‘HPW&@P@WOE apderdpdiess Preseyee %@%0 a %x#&rg( iﬁaﬂ’ﬁg) PI 3K
ki nas gents such as those which inhibit the effects
of vag%tt}féif‘aggﬁﬁ%ﬁg@ i grtgwtah@f actor, (for exanple the anti-vascul ar

endot lgl)iiakemedl] thg rcowtsé of macmnnsaNHS|fbkhdyedalgvﬁme matﬁdﬁlmsmonﬂmm gre gied VEGF

recgftor tyr05|ne ki nase inhibitors such as those disclosed in
| nt er Fak IYREINOBANSA Applications WO 97/22596, WO 97/30035, WO 97/32856, WD

98/ 13 final products had satisfactory proton nuclear ma netic resonance (NMR) spectra and/or
4- (4- S( érrglazpf | uor oani | i no) %pmet hoxy- - met hyl pi peri di 21 4-yl met hoxy) qui n

azol i rmas(szmzﬂrﬁhdatﬁxanpl e 2 within V\D 01/ 3265 1),
4-(4-f

2 t h 6- met hox
(3- py byl aeq By P e Ryt W S R RISy ioseupichspp bobiaineds
00/ 4724 3ent ﬁﬁic@és%&'v@loﬁﬁﬂﬁﬁ&paf&@)%&‘ég teﬂﬂﬂmSH 1n5,1£ﬂ81 Wadeitired; b; WO
01/ 60814% t work nmechani sps (for exanpl e

and co unds t :
| i nldhi(@é whﬁmgmen,%wodata istie e fﬁﬂﬁ@ﬁéelﬁm\‘a%wcfﬁr HAQT dRGNOTICHPRYS, S and 2
i nhi bitors: I t
compodtiae Par il LRty SRR FAR A IRGIRR B SO SeFBrth ™o
00/ 40541, MY 3fifgAit 66 tatedDIODIGR2EID CHYAQ 4 thEdearothdBv B2 (08248]; anti bcel 2;
(vii) antisense therapies, for exanple those which are directed to the

t ar get @ii) phanagalgymbals @M%ﬁle%m\l%l%e%g Ity apsl symgRols A useds -

(viii) solvent ratios are given in volume:volume (v/v) terms; and

15 (ix) mass spectra were run with an electron energy of 70 electron volts in the chemical ionization
(CI) mode using a direct exposure probe; where indicated ionization was effected by electron
impact (EI), fast atom bombardment (FAB); electrospray (ESP); or atmospheric pressure
chemical ionisation (APCI); values for m/z are given; generally, only ions which indicate the
parent mass are reported; and unless otherwise stated, the mass ion quoted is (MH)";

20 (x) where a synthesis is described as being analogous to that described in a previous example the
amounts used are the millimolar ratio equivalents to those used in the previous example; and

(xi) the following abbreviations have been used:

THF tetrahydrofuran;

DMF N,N-dimethylformamide;
25 EtOAc ethyl acetate;

DCM dichloromethane; and

DMSO dimethylsulphoxide.



(viii) gene therapy approaches, including for exanple approaches to repl ace
aberrant genes such as aberrant p53 or aberrant BRCAl or BRCA2, GDEPT
(gene- di rwoteab/@82gme pro-drug t herapy)approaches such @&€TidB2865/0038480
cytosi ne deam nase, thym dine kinase or a bacterial nitroreductase enzyne
and approaches to increase patient tolerance to chenotherapy or
radi ot herapy such as nulti-drug resistance gene therapy; (iXx) inmunotherapy
approaches, including for exanple ex-¥2vo and in-vivo approaches to

i ncrease the i mmunogenicity of patient tunour cells, such as transfection
with gulokdipgs such as interleukin 2, interleukin 4 or

gr anulocTyT e- nacrophaoe colony stlnulatlng factor approaches to d?crgpse

T- cel 12,5ahxrygh 185 71{d | Ry OSBEQY FEDED] ‘

cyt oki S endritic ceIIs approaches u5|ng cytoklne transfected
t urourle Pgl ay?.ﬁig iﬁ@gﬂg%'oaches using anti-idiotypic antibodies; x) cel

cycle agentAf sSltdh a4 E hadioka@s@ ) kdsiatdedsto(X, BrihgranplogoBHIBEE5B[1-

VX- 680, M_N8054, R763, MP235, MP529, VX-528, 3949an ecific
exarﬁpl{é\’s(“r@ﬁﬁygﬁ’ééoﬁlh]v\/@ﬂ R R A S A I 1

W00 %191?(?13 W‘at d 89 ﬁl@[@%d 22@(?%?/&0@ 48 %Qnolymﬁﬂfva&ﬁg Qér foYBRRI4/ Whin324

whi ch "are 1 Cor erein rence), and cyclin dependent kinase
i nhi bidepfecsion vaa sompiee, Moﬂlﬂlm donbértiatedris vaduor Thx easplue wasdhaipeci fic

1C0D) QuaB A NG A %) GRS B0 0T 3PPOHED SRS

o4/ 11%&1%9 42neo D444 93,56 }phwfh aBe (NS eNPAsRlesh har ein ckxy (bf:i ES.0%;

and xi’) cytotoxic agents su enciti bi ne, topoi somerase 1 i nhi bitors

(adr0 abys,ilH) 43%pbdd de)2 ENAG. dSop?oS%(m;eﬁlf H33.461- 3. 58n(nbi2tBBY 2.62 SEH (8o A hdo
treatnment _nay _be achiev of th | t aneous, sequential or
separdfé35%%§ﬂg1 Q%e'ﬁh%?¥(ﬂgﬁp ﬁ%@ﬂ t’s of the trea?nent Such

conbi nati on products enpl oy the conpounds of this invention within the
dosage range descri bed herei nbefore and the

Examples 2-6
The following compounds were prepared by the procedure of Example 1.

Ex | Compound NMR (DMSO-dg; 100 °C) M/z (M) | SM

2 3,4-Dihydro-6-0x0-7- (500 MHz) 7.63 (brs, 3 H) 7.28 (d, 491 Method
benzyl-8-{1-[N-(4- J=7.83 Hz, 2 H) 7.09 - 7.22 (m, 5 H) 23
methyl benzoyl)-N-(3- 6.85 (brs,2 H) 5.03 (brs, 1H) 3.98 -
aminopropyl)amino] 4.11 (m, 4 H) 3.47 - 3.59 (m, 2 H) 3.20
propyl}-2H,6H- -3.28 (m, 2 H) 2.79 - 2.66 (m, 2 H)
pyrimido[2,1-5] 2.39(s,3 H)2.22-2.31 (m, 2 H) 1.57 -

[1,3]thiazine 1.89 (m, 4 H) 0.56 (t, /=7.09 Hz, 3 H)

3 3,4-Dihydro-6-0x0-7- 8.01 (brs, 3 H) 7.28 - 7.40 (m, J=7.83 | 477 Method
benzyl-8-{1-[N-(4- Hz, 2 H) 7.08 - 7.23 (m, 5 H) 7.00 (d, 25
methyl benzyl)-N-(3- J=6.85 Hz, 2 H) 3.84 - 4.08 (m, 5 H)
aminopropyl)amino] 3.49 -3.57 (m, 2 H) 3.18 - 3.29 (m, 2
propyl}-2H,6H- H) 3.01 (brs, 2 H) 2.73 (s, 2 H) 2.34 (s,
pyrimido[2,1-5] 3 H)2.21-231(m,2H)1.77-2.01
[1,3]thiazine (m, 4 H) 0.52 (t, 3 H)




ot her pharmaceutically- active agent within its approved dosage range. In a
further aspect of the present invention there is provided a conpound of
formul a (WP 2006/@852Bar naceuti cal |y acceptabl e salt or anPCH/GE20@5/002845

hydrol ysabl e ester thereof in conbination with sinultaneous, sequential or
separate dosing of an anti-tunor agent or class selected fromthe |ist
herein above. Therefore in a further enbodi nent the present invention

provi des a nethod for the treatnment of3cancer by adm nistering to a human a
compound of formula (1) or a pharnaceutically acceptable salt or an in vivo
hydr o §%ab % [q Thereol TINyaAIEYIRO-a% Motesi nul taneo L8/zseyersval  ¢r
separpte dosing of an anti-tjunor agent or class selectedifromithe list
her ei hgaboge-Dilgdeo-bwkbier dspest 7.6 (inhe Hyriexse(d J+h8@Hzj pA0T her e |iMethod
provi ged {he use of a conmpound of for nul %e% 2 ? phar mpceut i cal Ir%y
accept abl ¢ beray-8ot1-Er(4-n vi vic> By d081-y/ n% Y &PO{ther eof | i n conbi|HAt i on
w th ki mul | al BrgaS | f anti-tunor| agent |or
cl ass| sel egl?eg%&&r %%]z%sﬁ%'a? st Jﬂrge?’.lﬁi?%@@gg% Jﬁcgeggl}%@?he manuf actjure of |a
medi chment afrisiopusgyl)amihdie t r|ed) foo(s, dfH)chhces . 131(m A Hurt her aspeqdt of the

presept invention re is pr e e s und of forrula (1) or
a pha mac ¢ PEGRYAS %Ité}gcept abl g%\fstgg‘b% Aﬁ/u ﬁﬁﬂ@gzﬁﬁ Aﬁysabl e estler therleof
i n copbi na Hﬁu‘ﬂ%?h i mul t anepus mseay el -al.7PimseEReave | dosi ng gf an
anti - um)rthgerllt [or Ii]l ass se| ect 83 ffﬂgmthe |I(St he?el n above for| use in

t he t{eat néhBltbfazimancer. The| ahB? (wahEed.Xr- ela?4rﬁhat4ﬂéf| neéd herein may allso

i ncl ufle one or nore of the fp é‘% g9k} €es of pharmaceuti cal| agent 9:
i) anfjagent useful in the tr mn?% ?Eiél%e% for exanplle, a continuousg

eyt hr 00T ¢S] 85§ GORRLPL7-4¢1 | VR{S00 MHH)CﬂﬂO@?d elawplﬂt aIH)a) 4b} an ageathod
usefull in|the treatnent of nputropenia, for exa hemat opoi eti6c grgw h
fact of [N (3-fluoro-4- 7.58 (d, /=4.89 Hz, 1 H) 7.4 7 56 (m 2

methylbenzoyl)-N-(3- 3H)7.31-739 (m,2H)7.10-7.23

aminopropyl)amino] (m, 3 H) 7.02 (m, 4 H) 5.24 (brs, 1 H)

propyl}-5H- 4.03 (d, J=15.16 Hz, 2 H) 3.53 (s, 2 H)
[1,3]thiazolo[3,2- 2.65(s,2H)2.31(s,3H) 1.97-2.08
alpyrimidine (m, 1 H) 1.82-1.95 (m, 1 H) 1.80 (m, 1
H) 1.59 (m, 1 H) 0.56 - 0.67 (m, 3 H)
6 2-{1-[N-(Naphth-2- (500 MHz) 8.30 (br s, 1 H) 8.00- 7.80 | 496 Method
ylcarbonyl)-N-(2-amino | (m, 7 H) 7.70 (m, 2 H) 7.20 (t, 1 H) 32

ethyl)aminolpropyl}-3- | 6.78 (t, 1H), 4.10 (m, 2 H) 3.70 - 3.55
benzyl-4-0x0-6,7,8,9- (m, 5 H), 2.77 (br m, 4 H), 1.37-1.22
tetrahydro-4H- (m, 6 H) 1.00-0.90 (m, 3 H)
pyrido[1,2-aJpyrimidine

Example 7
2-{1-[N-(4-Chlorobenzoy)-N-( 2-dimethylaminoethyl)amino]propyl}-3-benzyl-4-0x0-6.7.8.9-

tetrahydro-4H-pyrido[1.2-alpyrimidine

5 To a solution of 3-benzyl-2-[1-(2-dimethylamino-ethylamino)-propyl]-6,7,8,9-tetrahydro-
pyrido[1,2-a]pyrimidin-4-one (Method 30; 2 mg, 5.43 pmol) in DCM (1 ml), was added an
aqueous solution of potassium carbonate (10mg/1ml) and 4-chloro benzoyl chloride (1.2 eq., 6.5

pmol, 1 pL). When the reaction was complete, the layers were separated and dried over Mg,SOy,



whi ch regul ates the production and function of neutrophils such as a human
granul ocyte colony stimulating factor, (G CSF), for exanple filgrastim and
i) an amDi20@m®8326 agent to treat nausea or enesi s, i NCCTMIBHSADLR4E,

del ayed, | ate-phase, and anticipatory enesis, which may result fromthe use
of a compound of the present invention, alone or with radiation therapy,

sui tabl e exanpl es of such anti enetic agents include neurokinin- 1 receptor
ant agoni sts, 5H13 receptor antagoni st§4-such as ondansetron, granisetron,
tropi setron, and zatisetron, GABAB receptor agonists, such as baclofen, a

corti gpetar, ahdcsieeirasd Peards Orhe(dapaiml waspurjed Karadogphalei st ocort,
Nasal i de, Preferid or Benecorten, an anti cgnotgan‘i n‘grgi C

ch
IR AR A BBV e TR W e O LT SR S L

and ri i ! 0 i . Q50 nt
may ggﬁ%ccﬁlg%é%%&m@gbﬂ?%%@ﬁnhﬁ? g eb%?,j 7rs}jf(:adqt?ént' élﬂgjrﬂ"u'csag%?g?g’a%gg’i ng
of lthel.zimﬁ.'eoi(ﬁhuatﬂ)pg.rmag?emﬁs) B8RS (1, 4B 10 (hiGiantbycds() peakt 2 HHed0oamS )
enpl oys the caonpounds .0 i.s_invent] wi thin the dosage range descri bed
her &1 HBefdbeaRdS:tnd)dt 1k ’r}h%};r‘?yégbj% ﬁ\ré};hl y-active agent within its
approved dosage range.ln a further aspect of the present invention there is
provi ded a conpound of forrmula (1) or a pharmaceutically acceptable salt or
an i n RieparatiodrafStartbigeMaderéals t her eof in conbi nation with sinultaneous,
sequential or separate dosing of another pharnmaceutical agent or class
selected fromthe |ist herein above. Therefore in a further enbodi nent the
presenjetyogent i on provides a nethod for the treatnent of cancer by

adm nistering to a human a conpound of formula (1) or a pharmaceutically

ac cEptEthyled. 44l o[ xabwtaeattydr ol ysabl e ester thereof in conbination

Sl R SERARL8 050190, tnEHLTT BRECES AN oo

4

with sinult e(s)(gs : seg(gl
agent or cl 33 8? %P 0 urthér aspect of
the preIpmi hjdRNBISoH oLA1emhel)iis pertiond. detbr bh eheusdivah hadridenpanmidedfthe mixture
was set to reflux for 10 hours. The reaction mixture was poured onto cold water followed by pH
adjustment to 3-4 using 3N HCl solution. The layers were separated and the organic layer was
15 dried, filtered, and concentrated in vacuo to afford 34 g (96% crude recovery) of the title

compound, which was used further without purification.

Method 2
Ethyl 2-benzyl-4.4-dimethoxy-3-oxobutanoate

20 A solution of ethyl 4,4-dimethoxy-3-oxobutanoate (Method 1; 20 g, 0.105 mol), benzyl
chloride (12.2 ml, 0.106 mol), and sodium ethoxide (7 g, 0.105 mol) in ethanol was set to reflux

for 10 hours. The reaction mixture was then cooled down to room temperature and concentrated
in vacuo. The residue was then diluted in EtOAc and partitioned with water. The layers were
separated and the organic layer was dried, filtered, and concentrated in vacuo to afford 24.2 g

25 (82% crude recovery) of the title compound, which was used further without purification.

Method 3
5-Benzyl-6-(dimethoxymethyl)-2-thioxo-2.3-dihydropyrimidin-4(1/)-one
To a solution of ethyl 2-benzyl-4,4-dimethoxy-3-oxobutanoate 3 (Method 2; 10 g, 35.7

30 mmol) in ethanol (100 ml), was added thiourea (2.58 g, 33.9 mmol) followed by sodium ethoxide

(2.43 g, 35.7 mmol). The reaction mixture was set to reflux for 5 h. When the reaction was



formula (1) or a pharmaceutically acceptable salt or an in vivo

hydr ol ysabl e ester thereof in conbination with sinmultaneous, sequential or
separ at e wopsgposf23anot her pharmaceuti cal agent or cl aseCIaBotsad2f450m t he
| i st herein above for use in the manufacture of a medicanent for use in the
treatnment of cancer. In a further aspect of the present invention there is
provi ded the use of a compound of fornula (I) or a pharnmaceutically
acceptable salt or an in vivo hydrol y8abl e ester thereof in conbination

wi th sinmultaneous, sequential or separate dosing of another pharnmaceuti cal

agent .of,Ghass SRkesLRY PR dnbecdld Satdd @h®@pH adheied tb GrusingesN HA b@lunmeat nent
of canc P I'n addition to their use in therapeutic nmedicjne, the npounds

of f offielsalutibh wan thenipattitionhd mritideQricemdithe layers Breapiepatiad: dhe pegagic W%sef ul

as phar colo Qls | the I r f vitro
and i a\gad& @getrei%?g%c%%?teghe ev§1 ﬂ%{[ﬁ? %ﬁu%?gsﬁ eﬁgcing ﬁ&)%a?ilg Snél‘el)l algﬁi]%r s of
Eg5 iy, 1@@@2«% gbwt@rylaa) 6f 1B Gifle 2B mpatirs]. NIOR €300 elibEx) t7s10 bk eSS Hy,&t26 @nd

m ce, part of the search for new%herapeutl c agents. In the above other

phar5rrdcTé)Jt3+&§-’e(IS ZEhwpokli i 6 HD; 1 met hod, use and medi canent manuf act ure
features, the alternative and pref erred enbodi nents of the conmpounds of the

invention described herein also apply. Exanples The invention will now be
i |l ustviathed 0y the fol |l ow ng non |i mtl ng exanpl es in which, unless stated
otherw se: (I se: ) eqr § ls}n‘i’qdn(l C%ﬂ oper ati ons
wer e DU e OO tenperature

in the ran ngh}@or?’% ﬁéﬂz)yl @f(gﬁi%tl%x%ﬁiebl{yﬂmlﬁllw e 3dd1hﬁﬁopmﬁﬁld&nhmdf)m

sodi um sul phate; evaporati on of solvént was carri ed out usi ng.a rotary

evalir(Malodhiderd g,é@ﬁﬁcmdlqb)rlesﬁMFe(zQ 60D s 0 oS P (5- 2.5 030mabgdwi t h™ a

bath t em()i?brrgltnléleratﬁar%f (0.u7% mlc,) 8.67% mmol). The mixture was set to heat to 85 °C for 10 hours. The
reaction mixture was quenched by the addition of water and partitioned with EtOAc. The layers
were separated and the organic layer was dried, filtered, and concentrated in vacuo. The residue
was purified on silica gel using 80-90% EtOAc/hexanes to afford 0.91 g (39% isolated yield) of

15 the title compound and 0.83 g (35% isolated yield) of 6-benzyl-5-(dimethoxymethyl)-2,3-

dihydro-7H-[1,3]thiazolo[3,2-a]pyrimidin-7-one 6. NMR (300 MHz) 7.07 - 7.45 (m, 5 H) 5.22 -
5.34 (m, 1 H) 4.41 - 4.55 (m, J=7.72, 7.72 Hz, 2 H) 4.00 (s, 2 H) 3.36 - 3.53 (m, 8 H); m/z 319

™).

20 Methods 5-6
The following compounds were prepared by the procedure of Method 4 using the

alkylating agent shown.

Method | Compound Name m/z Alkylating agent

5 7-Benzyl-8-dimethoxymethyl-3,4-dihydro-2H- 333 1,3-dibromopropane
pyrimido[2,1-b][1,3]thiazin-6-one

6 6-Benzyl-7-dimethoxymethyl-thiazolo[3,2- 317 1,2-dibromoethene
aJpyrimidin-5-one




(iti) 1n general, the course of reactions was followed by TLC or M5 and
reaction tinmes are given for illustration only; (iv) final products had
sat i sf actwoyo@moss2a nucl ear magneti c resonance (NVR) sp@cTrGB2o05d02845mass
spectral data; (v) yields are given for illustration only and are not
necessarily those which can be obtained by diligent process devel opnent;
preparations were repeated if nore material was required; (vii) when given,
NMR data is in the formof delta val ud6-for nmj or diagnostic protons, given
in parts per mllion (ppn) relative to tetranethylsilane (TM5) as an
interg?@hﬁgqndard determ ned at 400 MHz using deuterated chloroform

(cba ol vent unless otherMAse |nd|cated (VII) chem cal synbol s have

g dih T : nidinggaefrbaldehyde sol vent ratios

are gi venl n ‘ ‘ voI i e with
an el ectr o gw%vgf;%ea E?-‘éfhél a&xﬁl&@s WW SRS RBRAI 2 e,
mode ysiRgMetiid 4301t 5 ?ﬁ%&hﬁofm qeb&is s‘vi'if@tﬁ@aélﬂ 6@1&&@@01 ()%njv;atas tieatedist 39f et ed
by el ectron |rrpac fast at om bonbardnent (FAB); el ectrospray (ESP)

or &t fosiha0 ign. pil?t@srsa,qtlenm quvaﬂorqddm eoasTBRHquAHCHarting matrsiel. fFhengomplete

and omEEctfaimSd paflinty W ROY ST TR PRl O i RRE S8 b

synt hl%%eta,hﬁl%ré'&%ﬁ? lcb@éng@te@ﬁi W%uam@lhilff@fdulsl’l 9 (386 tecdesred iytedd) df mheatltp‘.’T1 evi ous .
exanpl e the anounts used are the millinolar ratjo t use
in t heompevhd Jdhiescamgsiuad “@ﬁasq&ﬁlyth@m‘éltmt PBmﬁ??éloabﬁm\@ﬁ%z) hgéé dah
used: (ﬁ:D’zﬁl’] &ﬁg%?{;ﬂfs‘ér @YFZ Xﬂf‘w ©i®} 5yh T ar4zam, 961). Et OAc et hyl

acet at’e ronet
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Methods 8-9
The following compounds were prepared by the procedure of Method 7 using the starting

material indicated.

Method | Compound Name NMR SM
8 7-Benzyl-6-ox0-3,4-dihydro-2H,6H- | (300 MHz) 9.90 (s, 1 H) 7.23 - Method
pyrimido[2,1-b][1,3]thiazine-8- 7.35 (m, 2 H) 7.05-7.18 (m, 3 >
carbaldehyde H) 4.19 (s, 2 H) 3.98 - 4.10 (m,
2H)3.04-322(m,2H)2.13 -
2.29 (m, 2 H).
9 6-Benzyl-5-0xo0-5H- thiazolo[3,2- 10.08 (s, 1 H) 7.94 (d, J=4.89 Method
a]pyrimidine-7-carbaldehyde Hz, 1 H) 7.31(d, /=6.85 Hz, 2 6
H) 7.07 - 7.27 (m, 3 H) 7.05 (d,
J=4.89 Hz, 1 H) 4.35 (s, 2 H)
2.90 (t, /=7.83 Hz, 2 H) 2.63 (t,
J=7.83 Hz, 2 H).

15 Method 10
6-Benzyl-7-(1-hydroxypropyl)-2.3-dihydro-5H-[1,3]thiazolo[3.2- -g|pyrimidin-5-one

To a cold solution of 6-benzyl-5-0x0-2,3-dihydro-5H-[1,3]thiazolo[3,2-a]pyrimidine-7-
carbaldehyde (Method 7; 1.17 g, 4.3 mmol) in tetrahydrofuran (15 ml) at —40 °C, was added ethyl

magnesium bromide (1M in THF; 5.1 ml, 5.1 mmol). The reaction mixture was allowed to stir at



DVSO di net hyl sul phoxi de. Exanpl e 1 23- Di hvdr o- 5- oxo- 6- benzyl - 7-{I -r

- (4- met hyl benzoyl V N- (3- am nopr opyDamol propyl }-577-

[ 1, 31t hi awol200680252a1pyri m dine A solution of 4N HO in @&CcoxGBre050018481 ) was
added to 2, 3-di hydr o-5-0xo0-6-benzyl -7-[1- { -(4-nethyl benzoyl)- -[3-(

- but oxycar bonyl am no) propyl ] am no} propyl)-5 H[I,3] thiazol o 3, 2-

] pyri mdine (Method 22; 103 ng, 0.18 |) and allowed to stir for 30 mn.
When deprotection was conplete, the sofution was concentrated in vacuo. The
resi due was then |yophilized fromwater/acetonitrile to afford 92 ng of the
title Gétﬂmbfmd feNMBu(ﬁMoﬂMdnenchﬁ@diﬂﬁll\/ﬂl@H4@ soTutﬁﬁl The regeti@ HHjxtFeXas- 7. 32
(m 2 09, - 87 (br s, br s, 4. 49
(m 2 pq)rtlgow w1t13E@A% ﬁ]ild ﬂle#ayegs were se@argtgd Zl;ﬁe ozgnglc Eigl 2was (érle!;;ﬁﬁﬁﬁeg,zaqq)

2. 39 (éonfcg‘ﬁltrgtedlmWacuo fo a%‘?orﬁmsofn 38 églafetcl’yle?}d)"&f th&%ide édrﬁp&ﬁﬁi)after ﬁl‘i@d@éles

2-6 The ounds were prepared By t'he procedure of g})
1. Exanpjrdicman{m% Bt@Acmﬂ:Mb dBER 7N ) 7.24 (rz,-inDrétSHy(B arilné.é0 ity V=7. 34 z, 2 H)

)am e %) hORY) srda Ay L 58710%0 £ P By 3l G2AH P2 T BY 1592 60 (m, 2 1)

3 benzglgggt [A-7.6210 pabhil/280n@49t hyl am no) - propyl ] -6, 7, 8, 9-t et rahydropyri do
[ 2a]pyr|md|n4one(I\/Ethod30 2 nmg, 5.43 mol) in DCM( 1 m), was

added an aqueous sol ution of potassiumcarbonate (1 Omg/Im) and 4-chloro
benzoyMeqmé)srhdﬁ(l 2 eqg., 6.5 mol, 1 m). Wien the reaction was conpl ete,
t he | ayers were separated and dried over Mg2SM4, fltered, and concentrated
in vacuo. TiMke it dompsundsl iviefd grepdiyd beermecqdbase Methoddd agingiiey (0. 1%
TFA/ wat er - 0. 1%TFA/CHSCN) to afford 3 ng (91% isolated yield) of the title
conpbustartingratersgdndiested- veon) 7.75 (m 2 H) 7.40- 6.90 (m 7 H), 4.65-4.50

(m 2 W\mAH)JDUJJW —3700
(hi ddenﬂ%f/h@() AR 3.00-2.85 (m 6 H), 2.30 (4™ WM 30 (m 3

H; 108 (My)Benzyl-8-(1-hydroxy-propyl)-3,4-dihydro-2H 317 | Method 8
pyrimido[2,1-b][1,3]thiazin-6-one
12 6-Benzyl-7-(1-hydroxy-propyl)-thiazolo[3,2- 301 | Method 9

a]pyrimidin-5-one

Method 13
2-[1-(6-benzyl-5-0x0-2,3-dihydro-5H-[1,3]thiazolo[3.,2-a]pyrimidin-7-y)propyl]-1 H-isoindole-
1.3(2H)-dione

15 To a solution of 6-benzyl-7-(1-hydroxypropyl)-2,3-dihydro-5H-[1,3]thiazolo[3,2-
a]pyrimidin-5-one (Method 10; 413 mg, 1.37 mmol) in THF (13.7 ml), was added phthalimide

(221 mg, 1.5 mmol) and triphenylphosphine (393 mg, 1.5 mmol). As the solution was cooled to 0
°C, diisopropyl azodicarboxylate (DIAD) (0.3 ml, 1.5 mmol) was added and the solution was
allowed to stir at cold temperature for 30 min. The cooling bath was removed and the reaction

20 was allowed to reach ambient temperature. When the reaction was complete, the mixture was
quenched with water and partitioned with EtOAc. The layers were separated, and the organic
layer was dried, filtered, and concentrated in vacuo to afford 450 mg of the title compound after

silica gel purification (1:1 hexanes/EtOAc). M/z 432 (MD.



Preparation of Starting Materials Method 1 Ethyl 4, 4-dinmethoxy-3

-oxobut anoate To a solution of dinethoxy nethyl acetate (25 g, 0.19 nol) in
Et OAc ( 75wol2pge/oe3added sodi um hydride (8.5 g, 0.21 noIPLTIGB2p@v(RSAIRS.
After all the sodium hydride was added, the m xture was set to reflux for
10 hours. The reaction m xture was poured onto cold water foll owed by pH
adjustnent to 3-4 using 3N HC solution. The | ayers were separated and the
organic layer was dried, filtered, aridP8concentrated in vacuo to afford 34 g
(96% crude recovery) of the title conpound, which was used further wthout
puri f i BRthoals 14M8t hod 2 Et hyl 2-benzyl - 4, 4- di net hoxy- 3 - oxobut anoate A
solution of__ethyl 4, 4-dinethoxy-3-oxobutanoate (Met X . 105 nol),
benzyl chl o?b%g)ﬁ?i’?gfWROWQﬁ%re%TBaFC S Bﬁqcﬁéﬁ‘r@ﬂrﬁ%t%‘%d @u%}g €105 nol)
in et hﬁﬂ% Wasers®indi@idef | ux for 10 hours. The reaction mxture was then
cool ed oﬁ to roomtenperature and concentrated in vacuo. The residue was
t hen diMuthed | GCohipotmdd¥anpartiti oned with water. The|lsalyer SMere separqlted

and t He—organl-c—|ayver—was—dri-ed —filt-ered—ard—conrceri+ate

afford 4. 2 g| edbdd Benad-6-exerderdiydse-2hemyrinddeldnnoli A4  WMtho used
furthgr withou pfLeadlan ) C _%%E])él-&(di et hoxynet hyl

') - 2-tfhi oxo-2 g][gﬁi@%?g‘%?mﬁ%%ﬁﬁ Zb?ﬂldgél-egl;ig 0 a solutiion off ethyl

2- benzyls 4, 4- dpiTei(bBenzd- HxbYtRhdabe[ B2-aMetintidin2]-yDo | 430 3% Methebl) i n
ethand (100 ), was added thiourea (2.58 g, 33.9 mml) foll owed by sodj um
et hoxifde (2. 43PpyHgsindelsil)3-dipRe reaction mixture wag set [to reflux for|5
h. Whermrthe TeactTom WasConprete, t1e 1T Xt ure was pour ed-onto cor d wat er

and pH adjusted to 3 using 3N HC solution. The solution was then
partstivemesl ¥6th Et OAc and the | ayers were separated. The organic | ayer

7-(1-Aminopropyl)-6-benzyl-2,3-dihydro-5H-[1,3]thiazolo[3.2-a]pyrimidin-5-one

A solution of 2-[1-(6-benzyl-5-0x0-2,3-dihydro-5H-[1,3]thiazolo[3,2-a]pyrimidin-7-
yl)propyl]-1H-isoindole-1,3(2H)-dione (Method 13; 450 mg) in ethanol (10 ml) was treated with
hydrazine hydrate (0.2 ml, 4.18 mmol) and left to stir overnight. The resulting mixture was

10 filtered through a pad of diatomaceous earth followed by several washes of ethanol. The filtrate
was concentrated in vacuo to afford 256 mg (62% overall yield for the 2 steps) of the title
compound, which was used further without purification. M/z 302 M.

Methods 17-18

15 The following compounds were prepared by the procedure of Method 16 using the
starting material indicated.
Method | Compound Name m/z SM
17 8-(1-Amino-propyl)-7-benzyl-3,4-dihydro-2H - | 316 Method 14
pyrimido[2,1-b][1,3]thiazin-6-one
18 7-(1-Amino-propyl)-6-benzyl-thiazolo[3,2- 300 Method 15
a]pyrimidin-5-one




was dried, filtered, and concentrated in vacuo. The residue was triturated
from hexanes to afford 4.16 g (42%isolated yield) of the title conpound.
NVR (300 Wbiz2poe/08237.39 (m 5 H), 5.26 (s, 1 H), 3.82 (eCTHLHEWP)5/@2851 (s, 6
H; mz 293 (M+) . Method 4 6-Benzyl - 7-(di net hoxynmet hyl )-2 3-di hydro-5 -|
L31t hi azol o[ 3, 2- ] pyri m di n-5-one To a sol ution of

5- benzyl - 6- (di net hoxynet hyl ) - 2-t hi oxo- 2, 3- d| hydr opyri m di n-4(1 H)-one
(Method 3; 2.14 g, 7.33 mmmol) in DI\/F'(% was added K2CX3 (5.5 g, 40
mol ) and 1, 2-di br onoet hane (0.76 m, 8. 79 mml) The m xture was set to
heat tMelbod19or 10 hours. The reactl on m xture was quenched by the

addi ti on f 9 ) .. Th re separated and
the Or “_ '_ QA7 V.l = 1 = FA O &6 V UO The
residu (VNN a%grﬁag@ gel usi ng 80 90% Et OAc/ hexanes to afford

0.91 ¢ bl solated yie of the title conmpound and 0. 83 éSS%lsoIated
yi el d) of 6Tbemaigiusof G remimpyonstngHbynzy]-3,3-dikydnoos7-[1.p1thBYelnidazol of 3, 2-

]Llpﬁrlg m ﬁ)yggncelﬂi%ggne _@/l}gg cg gg %IXHZ& Ozgﬁ}lmgl)(%é?erg‘ %Etyifﬁt% %gggyl%ag?g?lte( {%2 1H)
Nz 31lghg( iYio). mrNBl‘% Rodishirdetiiane (4 ail), Nk A8dHONRON BT IS 1Bp, em% gehdy Thee

procedure of Method 4 using the al kylating agent shown. Met hod 7
6- Benzjdsubbing ggxtmre gasj@lhymddo it ptenptaent mw@'@{ego\@mlght The reaction mixture was

o bonr NS REL R RRRA ARy A gty tsoqeneprbopgte ssfpipn. apdpayifoped wit

aj pyri mQNnE he51a §v&(ei\&teﬁ)@1dte@ andl .the @pahit 1a3@r whs dffle(hdﬁ]ltemds aislibdngenteateicind

sol ut 10% v/ h t
mnﬁpzf?&&%byh%éﬁéu%ﬁ BB Sk aiet B (PR DCYAdn 2EBHpI 78S (e P B i on
m Xtm&ﬁ%%f%ﬁdédoﬁ%ﬁn&‘l@ﬂ&wd | ayers were separated. The organic

Methods 20-21

The following compounds were prepared by the procedure of Method 19 using the

15 starting material indicated.
Method | Compound Name m/z SM
20 {3-[1-(7-benzyl-6-0x0-3,4-dihydro-2H, 6H- 473 Method 17

pyrimido[2,1-b][1,3]thiazin-8-yl)-propylamino]-
propyl}-carbamic acid tert-butyl ester

21 {3-[1-(6-benzyl-5-oxo-5H thiazolo[3,2- 457 Method 18
a]pyrimidin-7-yl)-propylamino]-propyl}-carbamic
acid tert-butyl ester
Method 22

2.3-Dihydro-5-0x0-6-benzyl-7-[ 1-{ N-(4-methylbenzoyl)-N-[3-(¢+-butoxycarbonylamino)propyl]

amino }propyl)-5H-[1,3]thiazolo[3.2-a]pyrimidine

20 To a solution of fert-butyl (3-{[1-(6-benzyl-5-0x0-2,3-dihydro-5H-[1,3]thiazolo[3,2-
alpyrimidin-7-yl)propyl]amino}propyl)carbamate (Method 19; 142 mg, 0.31 mmol) in DCM (1.6
ml), was added triethylamine (0.047 ml, 0.34 mmol) and 4-methyl benzoyl chloride (0.045 ml,

0.34 mmol). When the reaction was complete, the mixture was concentrated in vacuo and



dried, filtered, and concentrated in vacuo to afford 1.17 g (91% recovered
yield) of the title conmpound. This conpound was used further w thout

puri fi catworzooeduBs26300 MHz) 9.96 (s, 1H) 7.02 - 7.37 (mpCH/GB20e6/@3845 4. 48
(m 2H 4.19 (s, 2 H 3.37 - 3.46 (m 2 H. Mthods 8-9 The foll ow ng
conpounds were prepared by the procedure of Method 7 using the starting

mat eri al indicated. Method 10 6-Benzyl - 7- d- hydr oxypropyl ) -2, 3-di hydro-5/i
-rL3]thiazol o[ 3,2- ]pyrimdin-5-one TA% col d sol ution of

6- benzyl - 5- oxo- 2, 3-di hydro-5 -[ I, 3] thiazol o[ 3, 2-<3] pyri m di ne- 7-

car bal gletfjeden(sMixialpetl(20% EtAXc/HCM) ® affood § 03 mgt(68%eabolated fyiel@rof thebtithd ) at - 40
C, was added et@/mesi umbromde (IMin THF, 5.1 m, 5.1 mol). The
react | SHRRANREM Plowed to stir at-40 OC for a few hours before
guenching with I M NH4AC solution. The reaction m xture was partitioned with
Et OAc and the | ayers were separated. The organic |layer was dried, filtered,
and coMetinds23eXb i n vacuo to afford 450 ng (33%iso| ated yield) of the

i1 comoyotlie, 8hesyo0 AL LAl IR RELAE L 0
H) 3 3Qarking mh?e?ua@aﬂdzaclhﬁtlh% m/ 3]1(21;‘;&%1(1? Nﬁeht ﬁ)(ﬁ&tddzmdﬂ:aﬂd)l 1.31 - 1.60 (m 2 H)

0.86 (t.1=7 34 Hz Methods 11-12 The following

conpoyristhudr ¢ ComgamddNamet he procedure ofl et hodSMD usi nd;Athibltlsilgdrtl ngl
materifal indi¢cated. Method 13

2-[1 - (|6- benzy| - 5- oxo- 2, 3-di hydro-5//-[ 1, 31t hi azol [ 3, 2- | #Kylating agent
1pyri n=7-Y I AR e 7 M |5Wl ONEMESh R HPO! Ulrh@tﬁ Obenzoyl
6- benzy -7-(I-E4gbgl>9<'y ro0 ) - 2, 3ydl@§ -[I,3]thiazolo[3, 2 yERenzoy

methylbenzoyl)—N [3 (z‘-butoxy chlorlde
carbonylamino)propylJamino } propyl)-
2H,6H-pyrimido[2,1-5] [1,3]thiazine

24 3,4-Dihydro-6-0x0-7-benzyl-8-(1-{N-(4- | 607 Method 20 | 4-methoxy-

methoxybenzoyl)-N-[3-(z-butoxy benzoyl chloride
carbonylamino)propyl]amino } propyl)-
2H,6H-pyrimido[2,1-5] [1,3]thiazine
25 3,4-Dihydro-6-oxo-7-benzyl-8-(1-{N-(4- | 577 Method 20 | 4-methyl benzyl
methylbenzyl)-N-[3-(z-butoxy chloride

carbonylamino)propyl]amino} propyl)-
2H,6H-pyrimido[2,1-b] [1,3]thiazine

26 5-0x0-6-benzyl-7-(1- {N-(3-fluoro-4- 593 Method 21 | 3-fluoro, 4-
methylbenzoyl)-N-[3-(¢-butoxy methyl-benzoyl
carbonylamino)propyl]amino } propyl)- chloride

5H-[1,3]thiazolo[3,2-a]pyrimidine

Method 27
3-Benzyl-2-dimethoxymethyl-6.7.8.9-tetrahydro-pyrido{1,2-a]pyrimidin-4-one
10 To a solution of ethyl 2-benzyl-4,4-dimethoxy-3-oxobutanoate (Method 2; 5 g, 17.85

mmol) in ethanol (50 ml), was added 2-iminopiperidine hydrochloride (1.5 eq., 3.60 g, 26.7
mmol) followed by sodium ethoxide (1.21 g, 17.85 mmol). The reaction mixture was reacted in

the microwave at 120°C for 1 hour. When the reaction was complete, the solution was evaporated



] pyri mdin-5-one (Method 10; 413 ng, 1.37 mol) in THF (13.7 m ), was added
phthalimde (221 ng, 1.5 nmmol) and tri phenyl phosphine (393 ng, 1.5 nmol).
As t he sowotzoamosgs cooled to 0 C diisopropyl azodi carlporydeeoes/oe¥48D) (0. 3
m, 1.5 mol) was added and the solution was allowed to stir at cold
tenperature for 30 min. The cooling bath was renoved and the reaction was
all owed to reach anbi ent terrperature.a%g]en the reaction was conplete, the
m xture was quenched with water and partitioned with Et OAc. The | ayers were
separated, and the organic |ayer was dried, filtered, and concentrated in
vacuo toairpfdsoant #8Bsotgedoin Ethé\ct iThe eorapermd um* paifified byiflaslc ehrgmiatoguapby/i(6%t i on

wer e VEDRBIAY 1§ hislhpd inde it o Ods 108 pooh Srar e R IR ol

i ndi caegh 7%%”1951@&65 171)6|40/b§n1nﬁpnqpxé 2 H) 4.00-3. 908‘[ 2H), 3.40 (s, 6 H), 3.20 (t 2 H)

") - 6- benz |-2,3-d -5/f-ri,3]thiazolor3, 2 pyrlmd|n50ne sol ution
of 2-[2. lQﬁ %dnz;ﬂlHBndx(ali(M*)m hydro-5i 7-[1, 3] t hi azol o[ 3, 2- ] pyri ni di n-7-
yI)pé\gpyl]-lll-lsm ndol e-1,3(2/1)-di one (I\/Ethod 13; 450 ng) in ethanol (10
s treated with hydrazi ne hydrate (0.2 m, 4.18 mmvl) and left to stir
over ni Yekhodl¥® resulting mxture was filtered through a pad of diatonmaceous
earth TolTowed by several washes of et hanol The f|| rlate as concentrated

in va b3 e .‘u PX 7.4. te """"1..'.“,"‘ 10 aY ) of the title

conpound, ] ‘ r -
corpound, WL HER VBTSRRI %@%P%? ‘é%%?%%‘aﬂo o hyaiios,
Met hododdoMikshed®2T; 1084054, elr 27 mgloﬂr)alhélolrall ofi alqdecnmtselﬂurmbadﬁd)sbm@on Gil()t% §0mi) 3-

(6-benzy] - 5-0x0-2, 3-di hvdro-5 H-r 1. 31t hi | or3 , 2- -
\(,Dp}Q)pypsf ]é?ﬁt‘%]oqt@po Wgé%@ Béiralhe reaction V&Eas monlto}e%zb(gf c%rﬁsumptlonl(gj sr‘ée{rtq}lg {ngteLaI

When complete, the reaction mixture was partitioned with DCM and layers were separated. The

organic layer was dried over MgzSOq, filtered, and concentrated in vacuo to afford 0.302 g (89%
recovered yield) of the title compound. This compound was used further without purification.
M/z 269 (M.

15
Method 29
3-Benzyl-2-(1-hydroxy-propyl)-6,7.,8.9-tetrahydro-pyrido[1.2-a]pyrimidin-4-one

To a cold solution of 3-benzyl-4-0x0-6,7,8,9-tetrahydro-4H-pyrido[1,2-a]pyrimidine-2-

carbaldehyde (Method 28; 0.302 g, 1.13 mmol) in THF (30 ml) at 78 °C, was added ethyl

20 magnesium bromide (1M in THF; 1.48 ml, 1.48 mmol). The reaction mixture was allowed to stir
at —78 °C for 1 hour before quenching with 1M NH,4CI solution. The reaction mixture was
partitioned with EtOAc and the layers were separated. The organic layer was dried over MgzSOy,
filtered, and concentrated in vacuo to afford 264 mg (68% isolated yield from two steps) of the
title compound after silica gel purification (4% MeOH/EtOAc). M/z 299 M.

25
Method 30
3-Benzyl-2-[1-(2-dimethylamino-ethylamino)-propyl]-6.7.8,9-tetrahydro-pyrido[1,2-a]pyrimidin-

4-one
3-Benzyl-2-(1-hydroxy-propyl)-6,7,8,9-tetrahydro-pyrido[1,2-a]pyrimidin-4-one (Method
30 29; 40 mg, 0.134 mmol) was dissolved in anhydrous DCM (3.5 ml) and to this was added 2,6-
lutidine (2eq., 0.268 mmol, 31ul) and trifluoroacetic anhydride (1.2eq., 0.161 mmol, 23ul). The



To a m xture of 7-(I|-am nopropyl)-6-benzyl -2, 3-di hydro-5

-[1,3]thiazol o[ 3,2- ]pyrimdin-5-one (Method 16; 256 ngy, 0.85 nmmol) and
tert - but Wo(28eccn0ef2sopyl ) car bamate (162 ng, 0.93 nmol ) i rCEiGHbevoesdane (4
m), was added Na(OAc) 3BH (198 ng, 0.93 mmol ). The resulting m xture was
allowed to stir at anbient tenperature overnight. The reaction m xture was
quenched with water and saturated sodi um hydrogencarbonate sol ution, and
partitioned with DCM The | ayers vvere‘@e'parat ed and the organic Iayer was
dried, filtered, and concentrated in vacuo. The residue was purified on
sili C%eﬁﬁi!ln ﬁ&%%s%ed&cﬁf Fdr8waadcdidit{on8 % 1 OCabEes Wik, The edactitre title
conpound. z 459 (M+) . Methods 20-21 The foll owi ng conpounds, were

pr eparmeikiiyy Waevinosatedito dryndss wed rrsdssalyed 1 anpydinas (3 ma))- ket thisi was added

di
| ndi Cqﬁ ylg‘r%h@l g%et%ﬁbeé%ﬂ 2]dl[a1mn{1e7g Q(eﬁ rre]tﬁr‘ln 1}1%10%2103 IIn)g) 31{9 [3-
:’vlbg E)F)l}tﬁféo%&g?]\é%}gﬁ@% L. Q‘W 'd.16uR{onr23pY). Th@re@ﬁl‘hhg azRtued &aerehbt}:@)dndem di ne To

( 3- { | micBovbarphdifionxa- 82>°G foli 3yuhins- The repbti@] mixtere ovas[esaporated to dryness and

o)) Brasee gt oD abeA g0 VECRR SRR BBl g T ol

4- et Mgtlg@@gwbu&hMQggg (8,045 m, 0.34 mmol). When the reaction was
conplete, the m xture was concentrat ed in vacuo andpurified on silica gel
(20% Et OAc/DCM) to afford 103 ng (58%isolated yield) of the title

COWOMS?? (M+) . Methods 23-26 The foll ow ng conpounds were
pr epar e procedure of Method 22 using the starting materials and

acyl@ting /Tied k¥Ybind@na@enl wab@tepateddyi thelpatdde oMctiod 3DAising 3-benzyl-2-
(1-hydroxy-propyl)-6,7,8,9-tetrahydro-pyrido[ 1,2-a]pyrimidin-4-one (Method 29) and the
alkylating agent indicated.

Method | Compound Name %4 Alkylating agent
31 {2-[1-(3-Benzyl-4-0x0-6,7,8,9-tetrahydro-4H- 441 (2-Amino-ethyl)-
pyrido[ 1,2-a]pyrimidin-2-yl)-propylamino]- MH carbamic acid tert-
ethyl}-carbamic acid tert-butyl ester butyl ester
Method 32
15 The following compound was prepared by the procedure of Example 7 using {2-[1-(3-

benzyl-4-0x0-6,7,8,9-tetrahydro-4H-pyrido[ 1,2-a]pyrimidin-2-yl)-propylamino]-ethyl} -carbamic
acid tert-butyl ester (Method 31) the acylating agent indicated.

Method | Compound Name m/z Acylating agent
32 {2-[[1-(3-Benzyl-4-0x0-6,7,8,9-tetrahydro- 596 2-napthoyl chloride
4H-pyrido[1,2-a]pyrimidin-2-yl)-propyl]- M

(naphthalene-2-carbonyl)-amino]-ethyl} -

carbamic acid tert-butyl ester




3- Benzyl - 2- di net hoxynet hyl -6, 7, 8, 9-t et rahydro- pyri do[ |, 2-al pyri m di n-4-one
To a solution of ethyl 2-benzyl-4, 4-di net hoxy- 3-oxobutanoate (Method 2; 5
g, 17.85 woubje/doss2et hanol (50 m ), was added 2-i m nopi p@CiraiB2e0s/002845
hydrochloride (1.5 eq., 3.60 g, 26.7 mml) followed by sodi um et hoxi de
(1.21 g, 17.85 mmol ). The reaction m xture was reacted in the m crowave at
12Q0C for 1 hour. When the reaction was conplete, the solution was

evapor at edt o dryness and redi ssol ved i4% £t OAc. The conpound was purified by
flash chromat ography (6% MeOH/ EtOAc) to yield only the title conpound
(4.030cL.AZM8 Mol ) in 72% vyield. NWR (300 MHz) 7.35-7.15 (m 5 H) 5.40 (s,
1 H 4770 (s, 2 H 4.00-3.90 (t, 2H), 3.40 (s, 6 H, 3.20 (t, 2 H)
2.10-1.90 (m 4 H; mz 315 (ML . 5 Method 28

3- Benzyl - 4- ?%Bﬁqﬁogncﬁoigfohﬁﬁlﬁﬁﬂ‘/dr 0-4H pyrido[ |, 2-a] pyri m di ne- 2- car bal dehyde
A m xture

3- benzyl - 2- di net hoxynet hyl - 6, 7, 8, 9-t et r ahydr o- pyri do[ |, 2-a] pyri m di n-4- one
(Method 27; 0.40 g, 1.27 mmol) in 30 ;@@}Js sulfuric acid sol ution
(10% v/v, 50m ) 10 was heated at 80 C The reaction was

nmoni tored by consunption of starting@matgrial. Wen conplete, the reaction
m xture was partitioned with DCM ano Iay rs were separated. The organic

| ayer was dried over MJ2SO4, AAi goncentrated in vacuo to afford
0.302 g (89% recovered yiel onpound. Thi s conpound was used
further wi thout purification 15 Met hod 29

3-Benzyl - 2- (1 - hvdr oxy- propyl )= Hleo- pyridofl, 2-al pyrimdin-4-o0
ne To a cold solution of R:

3- benzyl - 4- oxo- 6, 7, 8, 9- t et r ahydr o- 4H—pxr|d6[/r 2-a] pyri ni di ne- 2-

car bal dehyde (Met hod 28; 0.302 g, 1.13|mmmol) in THF (30 M) at -78 C, was
added et hyl

5 @
wherein:

R! is fluoro;

m is 0-5;

R? is hydrogen or methyl;

10 R3 is a carbon linked -NR’- containing heterocyclic ring or R? is C1.salkyl substituted by
-NR°R®; wherein R® may be optionally substituted on carbon by one or more R’;

X is —=C(0O)- or -CHj-;

Ring A is a carbocyclyl or heterocyclyl; wherein Ring A may be optionally substituted on
carbon by one or more R®; and wherein if said heterocyclyl contains an additional NH that

15 nitrogen may be optionally substituted by R’;

Ring B is fused to the pyrimidone ring of formula (I) as shown and is a 5 or 6 membered
fused carbocyclic ring or 5 or 6 membered fused heterocyclic ring; wherein Ring B may be
optionally substituted on carbon by one or more R'%; and wherein if said 5 or 6 membered fused
heterocyclic ring contains an additional NH that nitrogen may be optionally substituted by R

20 R* is selected from hydrogen, Ci.¢alkyl, Cj.¢alkanoyl, Ci.alkylsulphonyl,
Cr.salkoxycarbonyl, carbamoyl, N-(C;.salkyl)carbamoyl, N,N-(C.salkyl)carbamoyl, benzyl,
benzyloxycarbonyl, benzoyl and phenylsulphonyl;



20 magnesium bromde (IMin THF, 1.48 m, 1.48 mmol). The reaction m xture
was allowed to stir at -78 0OC for 1 hour before quenching with IMNH C

sol uti on.woheowmss28i on m xture was partitioned with Et ORCTARLGINO2848y€Er S
were separated. The organic |ayer was dried over Mj2SO4, filtered, and
concentrated in vacuo to afford 264 ng (68%isolated yield fromtwo steps)
of the title conpound after silica gel furification (4% MeOH EtOAc). Mz
299 (M+) . 25 Method 30

3-Benzyl - 2-[| - (2-di met hyl am no- et hyl ami no) - propyl% 6,7,8,9-tetrahydro-pyrid

ori, 2-a] pyr Rvand R® afé-lﬁd@eﬂdﬁﬁlijdf(%eﬁ lor Chydiydxyr RT aEyRY together with the
89tetrahydro pyri do g(g rimdin-4-one ( ghod 30 29; 40 0.134
ol ) WEOSER Wewhiy &lqyr?r% B e@erscqweymaa SRR Rics Vg S3ikd 2, 6-

lutidi @?Ga(H?ﬁ%r sa19 n?cﬁ%eﬁ%ghbalréngllrf@térom bl bt HRke élfd%hﬂl? oY 'sﬁi@stl(iﬂtec?&g
B

0. 161 mol . Theresulting m xture was rea under m Ccrowave
condi t tarhen ay oﬂelﬁlcnberléﬁamﬂl wﬂse:relﬁhfasardamtmg@mqme)mmg detsaryeleapoiamsad t o

dryn SsS d hydr.o sTo t hi dded
el S8 e CulRern Bed B PGy St sleT™ B 161 mot 1. 3 gy and
dl i sopr opy! g# 1’ aRH RE? bk iB@Pend ild 8de&B® krom2 @b, Jnitrd R ah® z&ﬂokga,g m xture was

react ed under’ mi crowave conditions at 800C for 30 mins. e reaction
mi xt ur ifluesonesthprar, amiep, ccarbgryrrashamayl ndveanta sittphamarls Cpealkyli edsadiengl.| i ca

gel (1 rd 4%.1 sol of the title
conpou Ef6alﬁtfz?f%§'% %OA@%)}% ﬁje(gﬂ%zg‘lrgqﬁ%no¥l8’?fAaﬁélﬁaﬁég%lﬁrhd was prepared by
t he pr aTedor. &ll@fl)zé\fﬁinhpdl 2k andiy Aghid, bﬁ(’(zl)(;hl-k?})carbamoyl N,N-(C.alkyl),carbamoyl,
édrox p 9-tetrahydro- pyrldﬁ; yrim di n-4-one ( Met hod
29) 18n 61518 Wél@r%aa@%m%.%a AEEATOORE o@x@@lw dulphamoy],

N,N-(C,.¢alkyl);sulphamoyl, Ci.salkylsulphonylamino; wherein R, R' and R' may be
independently optionally substituted by R,

R’, R" and R" are independently selected from Cy_alkyl, C;.salkanoyl,
Ciealkylsulphonyl, C;.salkoxycarbonyl, carbamoyl, N-(C;.salkyl)carbamoyl,

15 N,N~(Cigalkyl)carbamoyl, benzyl, benzyloxycarbonyl, benzoyl and phenylsulphonyl;

R’ and R are independently selected from halo, nitro, cyano, hydroxy, trifluoromethoxy,
trifluoromethyl, amino, carboxy, carbamoyl, mercapto, sulphamoyl, methyl, ethyl, methoxy,
ethoxy, acetyl, acetoxy, methylamino, ethylamino, dimethylamino, diethylamino,
N-methyl-N-ethylamino, acetylamino, N-methylcarbamoyl, N-ethylcarbamoyl,

20 N,N-dimethylcarbamoyl, N,N-diethylcarbamoyl, N-methyl-N-ethylcarbamoyl, methylthio,
ethylthio, methylsulphinyl, ethylsulphinyl, mesyl, ethylsulphonyl, methoxycarbonyl,
ethoxycarbonyl, N-methylsulphamoyl, N-ethylsulphamoyl, N, N-dimethylsulphamoyl,
N,N-diethylsulphamoyl or N-methyl-N-ethylsulphamoyl;
or a pharmaceutically acceptable salt thereof.

25
2. A compound of formula (I), or a pharmaceutically acceptable salt thereof, according to

claim 1 wherein m is O.

3. A compound of formula (I), or a pharmaceutically acceptable salt thereof, according to

30 either claim 1 or claim 2 wherein R? is hydrogen.



The foll ow ng compound was prepared by the procedure of Exanple 7 using
{2-T1-(3-

benzyl - 4-wRQ0&,/008R39-t et r ahydr o- 4H pyri do[ |, 2- a] pyri m diPaT&B2b)5/qoesapy| am no
]-ethyl}-carbamc acid tert-butyl ester (Method 31) the acyl ati ng agent

i ndi cated. CLAIM 1. A conpound of forrmula (1) : (lI) wherein: RL is fluoro; m
is 0-5; R2 is hydrogen or nethyl; R3 is a carbon |inked -NR 4- containing
het erocyclic ring or R3 is Cl-3al kyl -d3bsti tut ed by - NR5R6; wherein R3 nmay
be optionally substituted on carbon by one or nore R7; Xis -C(O- or-CH
2-; Rigng A Asompeardsfdpnhyih (D oheplemaesentiydlly avheptahla st thgreafmagordmg to
optionally substituted on carbagn one or r ‘¢ and wherein if said
heter&E&Y(QWIOfE@H?%?ﬁSWI%ﬁ‘imB&?P? pb??ggylﬁlgpsﬁlﬂg‘f‘{rﬁ‘i’ lﬁ?nggqen may be optionally
substituted by R9; Ring Bis fused to the pyrimdone ring of formula (1) as
shown and is a 5 or 6 nenbered fused carbocyclic ring or 5 or 6 nenbered

f used Het erdcympbband ofifgrmuadbepna phanga@utiedlyaccepahlo salt therepfipseordinedd on
cartéf;)n b one fr ngre R10. ;.,an erein if said 5 or 6 nmenbered fused

het 036’9>c/‘?nieé’ Flotgs LOnTRTHE X 2ddVti onal NH that nitrogen may be optionally
substituted by R11 ; R4 is selected from hydrogen, Cil-6alkyl, G -6al kanoyl,
Cl- 6al kyl sul phonyl , G -6al koxycar bonyl, carbanmoyl, -(C 1-6al kyl)carbanoyl,
N, i V- (€1- 6aklcpimpoundeifoymulaiBneys phasaacsptisaiscaacariable sal giesenf dcgprgding to

phenyl sul pho » RS an . e idependent|y hydrogen or Cl-6al kyl; or R5
and R@qyo%‘gtqﬁélraiw %?\1\?’ eel?glrl?ia}g(r?sogﬁzto which they are attached forma
nitrogen containing heterocycle; wherein said

10 7. A compound of formula (I), or a pharmaceutically acceptable salt thereof, according to
any one of claims 1-6 wherein Ring A is a carbocyclyl; wherein Ring A may be optionally

substituted on carbon by one or more R®; wherein R® is halo, Cy.alkyl or Cy.salkoxy.
8. A compound of formula (I), or a pharmaceutically acceptable salt thereof, according to
15 any one of claims 1-7 wherein Ring B is a 5 or 6 membered fused carbocyclic ring or a 5 or 6

membered fused heterocyclic ring.

9. A compound of formula (I):

Ry,

20 @»
wherein:

m is 0;



Cl- 6al kyl or said nitrogen containing heterocycle may be i ndependently
optionally substituted on carbon by one or nore R12 ; and wherein if said
ni t rogen worv@/ao83rg het erocycl e contai ns an additi onal RATidERDOTIORS46gEN NMAY
be optionally substituted by R13 ; R8, RL0 and R12 are independently
selected fromhalo, nitro, cyano, hydroxy, trifluoronethoxy, am no,

car boxy, carbanoyl, nercapto, sul phanoyl, Cl1-6al kyl, C2-6al kenyl,

C2- 6al kynyl , C1- 6al koxy, Cl-6al kanoyl ; 461- 6al kanoyl oxy, -(C 1- 6al kyl ) am no,
N, 7V- ( C1- 6a| kyI) 2am no, G -6al kanoyl am no, -(C 1-6al kyl)carbanoyl, L

i V- (Cl1- 6al kiR?)is Rehogemnoyl , G - 6al kyl S(O)a wherein ais 0 to 2,

Cl- 6al koxycagrbon | kyl) sul yl, i\ iV-(Cl-6alkyi ) 2sul phanoyl ,
Cl- 6al kyl su%pl‘l%ﬁ‘?%‘ilhé{]n? ﬁhﬁﬁ%&t@tﬁ& Iglﬁggrid R nmay be independently
optionally suRsibytsddyy,.R14 ; R9, R11 and R13 are independently selected
from C1- 6al kyl él 6al kanoyl C1- 6al kyl sul phonyl, C1-6al koxycar bonyl,

car banmoyl , R\i@g £ 6alhd¢w9hcaylbénwmxymmﬂ,(3€ﬁlu@aL%me)kqm}tmyrk,)ylhphtﬂnem vt 4-
benzyl oxycar. bony benzoyl and phenyl sul phonyl; R7 and R 14 are

i ndeé ﬁ%’fﬁﬂ% Qel ected fromhalo, nitro, cyano, hydroxy, trifl uoromethoxy,

trifluoroneRriyd B aﬁdtﬁ&byrﬁﬁﬂ@ﬂ@%,wﬁé‘ﬁ Rammched®RE@apPt 0, sul phamoyl, nethyl,
et hyl, net hoxy, et hg@y acetyl, acetoxy, nethylam no, ethylam no,

di net EQﬂa@M@O dpa- [é@ﬂfﬂilﬁzol\)[}r%taﬂwrlmldmhz Jrahibyo-Gawer Y Ai-pyajmido[2,1-5]
N- N, .1,V
e | SRR S ST ML T S

et hy| pyti@d(il 2yd[pyhiim-auliphi nyl , nmesyl, et hyl sul phonyl, nethoxycarbonyl,
et hoxycar bonyl , 1 Y-net hyl sul pham)yl i V- et h){l sul pham)yl , L

i V- dPnet hyl é‘u%%nﬁ@ﬂmd?p@n ngkyHyKEagep RamsiyLor
- ; | bl I
i V- met Pw‘ghe\‘{ Comoﬁgg@pagesamheq?ﬁhar maceutical ly acceptabl e salt

t hereo or mul or a pharmaceutically acceptable
salt thereof, according to

10. A compound of formula (I):

Ry,

15 o
selected from:
2,3-dihydro-5-o0x0-6-benzyl-7-{1-[N-(4-methylbenzoyl)-N-(3-aminopropyl)amino]propyl}-5 H-
[1,3]thiazolo[3,2-a]pyrimidine;
3,4-dihydro-6-o0xo-7-benzyl-8-{ 1-[N-(4-methyl benzoyl)-N-(3-amino propyl)aminolpropyl}-
20 2H,6H-pyrimido[2,1-b] [1,3]thiazine;
3,4-dihydro-6-o0x0-7-benzyl-8-{1-[N-(4-methyl benzyl)-N-(3-amino propyl)amino]lpropyl}-
2H,6H-pyrimido[2,1-b] [1,3]thiazine;



claiml wherein mis 0. 3. A conpound of formula (I), or a pharmaceutically
acceptabl e salt thereof, according to either claim1 or claim2 wherein R2
i s hydr ogeo.2d06/b820npound of forrmula (1), or a pharnacerCirGH2bys/mesHept abl e
salt thereof, according to any one of clainms 1-3 wherein R3 is Cl-3al kyl
substituted by -NRSR6. 5. A compound of fornula (1), or a pharmaceutically
acceptabl e salt thereof, according to any one of clains 1-4 wherein X is
-C(O-. 6. A conpound of fornmula (I),-49k-a pharmaceutically acceptable salt
t hereof, according to any one of clains 1-4 wherein Xis -CH 2-. 7. A
Corrpoum Ry dr 856084027 - (Jéﬁzyl—@f{la[]\!)?ﬁﬁlléﬂl@ﬁjﬂdnﬁaﬂ'lb W-@canipbpibel)saido] plopyBof |
according to any one of clains wherein Ring Ais a carbocyclyl; wherein
Ri ng MWB)EHI@@P[%ITM [43KiBsneit ut ed on carbon by one or nore R8: wherein

Eﬁair ?ra | c%%aj, E}/épt abl e régﬁ?g@ﬂgg%g )ﬁ—g%glrﬁ &5@0 7 $Qy0) ag{rlll;ll(ﬂ@ r%pr Hraims

1-7 V\/(]pll’@]ltlﬁazl@ﬂd[@ZBz]pﬁrnmcﬁne}r 6 nenbered fused car bocycl icring or ab5or 6
merrbered f used heteroc cI| 9. A co und wherein: m

is 05R2 1 %@a@g@ﬁrﬂ l}ré\{r%mlep e%{YH@m ﬁu’t E%PZ% 4-%% 8 %0 s

~AO -y 1éd rﬁnmﬁ{ehxmenyl 4- rret hoxyphenyl
3-fl uoro #P‘ﬁl(ﬂﬁ ]ﬁy aphth-2-yl or 4 chl orophenyl; Ring B and the

pyr i m @ldrle[]\it—(d uhlwrohenzby])d\f -62 ﬂzmd’cb}dammomhyl)ammo]propyl} 3-benzy1 4-0x0-6,7,8,9-

2,3-dih | .3]thi zoI032 rimdine, 3,4-dihydro-6-o0xo0-2
6 py ]ﬁltl é‘?fmg{]l&[lga]p rimidine; [ 1 py y

or a pharmaceutically acceptable salt thereof.

10
11. A process for preparing a compound of formula (I) or a pharmaceutically acceptable salt
thereof which process, wherein variable groups are, unless otherwise specified, as defined in
claim 1, comprises of:

Process a) when X is -C(O)-; reacting a quinazolinone of the formula (IL)

R

15

with an acid of formula (III):

(11D

20 or an activated acid derivative thereof;,

Process b) where X is —CH,-; reacting a compound of the formula (IT) with a compound of

formula (V):



[1,3]thiazine, 5-o0oxo0-5//-[|,3]thiazolo[3,2- ]pyrimdine or

4- 0x0-6, 7,8, 9-tetrahydro-4Hpyrido[ |,2-a]lpyrimdin-2-yl; R5 and R6 are
i ndependemol2zgodnpsszagen or nethyl; or a pharmaceuti cal | y patms2veloesssal t
thereof. 10. A conpound of fornula (1) : (1) selected from

2, 3-di hydr o- 5- oxo- 6- benzyl - 7- {I -[

(4 nmet hyl benzoyl ) -i V- ( 3- anlnopropyl)anlno]propyl} 5H [1,3]thiazol o] 3, 2-
] pyrim di ne; 3, 4-dihydro-6-o0xo-7-benzy488-{I-[i V- (4- nethyl
benzoyl )-i V-(3-am no propyl)am no]propyl}- 2 ,6 -pyrimdo[2,|- ]
[1,3]thiazine; 3,4-dihydro-6-o0xo-7-benzyll;8-{I-[iV-(4-nethyl benzyl)-
-(3-am no propyl)am no] propyl }- 2H 6H py m do[2,1-b] [1, 3]thiazine;

3, 4-di hydr o- 6- oxo- 7- benzyl -8-{I -[ -(4- -thoxybenzoyl)

- (3-am nopropyl )am no] propyl}- 2H 6K pyiNm do[2, 1-b] [1, 3]thiazine;

5- oxo- 6-benzyl -7- {1-[ -(3-fluoro-44{nenhylibenzoyl)- -(3-am nopropyl)amii o]
propyl} -5H [I,3]thiazolo[3,2- ]pyr\ e; 2-{1-[ N-(naphth-2-ylcarbonyl)-
-(2-am no ethyl)anlno]propyl} 3- benzyl oxo-6, 7, 8, 9-

t et rahydro-4H pyrido[ |, 2-a] pyri m di ne;(Vand 2-{I-[N—(4-ch|orobenzoy|)-

(2- dlnethylanlngethyl%gﬁino propyl} -3-benzyl-4-oxo0-6, 7,8, 9-
tetrahV@@GHM 153 fisplaf e sri m dine; or a pharmaceutically acceptable
salt th r (B q or a
phar meose oAy aReee %ﬂéﬁﬁaéﬂt‘ﬁ%?é%f AR CERITE Ao Rhiel B TRR Y, 21 &
gr oupsogtianaliy slh‘tfsﬁ.slt@d e carbsieby pecorf e, R ‘ascadifig memnpmund of formula (VI):

Ry,

(VD

wherein R? is Cysalkylene optionally substituted on carbon by one or more R7; and wherein L is a

displaceable group; with an compound of formula (VII):
10 HNR’R®
(VID)

Process d) reaction of an amine of formula (VIII):



claim1l1, conprises of: Process a) when Xis -C(O-; reacting a

qui nazol i none of the fornmula (11) (H with an acid of formula (111): (Il1)
or an actwoabedoss2sd derivative thereof; Process b) whePeT)XGB2805/002842- ;
reacting a conpound of the fornmula (I1) with a conpound of forrmula (V): (V)
wherein L is a displaceable group; Process c) for conmpounds of fornula (1)
wherein R3 is Cl-3al kyl substituted by -NR>5R06 and optionally substituted
on carbon by one or more R7; reacting 49 compound of formula (M): (V)
wherein Ra is Cl-3al kyl ene optionally substituted on carbon by one or nore
R7; and wherein L is a displaceable gro wi th an conmpound of formula
(VI1): HNR5R6 (VI1) Process d) reactio 3 ﬁ{p)ne of formul a

(VIT1): (V1) with a conpound of fornul R (IX) wherein L is a

di spl aceabl e group; and thereafter i® ne ssary i) converting a conpound

of the formula (1) into another conpg of the formula (1);
2
B
X
Me
_NH
X
(VIID)
with a compound of formula (IX):

3

L._R

5 IX)

wherein L is a displaceable group;

and thereafter if necessary:

1) converting a compound of the formula (I) into another compound of the formula (I);
i1) removing any protecting groups;

10 1iii) forming a pharmaceutically acceptable salt.

12. A pharmaceutical composition which comprises a compound of the formula (I), or a
pharmaceutically acceptable salt thereof, as defined hereinbefore, in association with a
pharmaceutically-acceptable diluent or carrier.

15
13. A compound of the formula (I), or a pharmaceutically acceptable salt thereof, as defined

hereinbefore for use as a medicament,

14. The use of a compound of the formula (I), or a pharmaceutically acceptable salt thereof,
20 as defined hereinbefore in the manufacture of a medicament for use in the production of a Eg5

inhibitory effect in a warm-blooded animal such as man.



ii) renoving any protecting groups; iii) formng a pharmaceutically
acceptable salt. 12. A pharmaceutical conposition which conprises a
conpound wO 200v0828nMul a (1), or a pharmaceutical |y accepCaldBosalorsssher eof ,
as defined hereinbefore, in association with a pharmaceutically-acceptable
diluent or carrier. 13. A conpound of the fornula (1), or a
phar maceutical ly acceptable salt thereof, as defined hereinbefore for use
as a medicament. 14. The use of a conp8®nd of the formula (T), or a
pharmaceutically acceptable salt thereof, as defined hereinbefore in the
nmanuf ats.ur e Toé use ofdeaaprend of tre fuseuls ()] trea pHand seebticallyofcceptiig saltthetdof,or y
5. The use of .a compound of

effect in oded_ani mal., such_as n.1
t he fo?mﬁfa e\éﬁfrelfﬁﬁre? © Ih e rermdfaches of § me medica Peabiosuseinths profugiion of@nget i ned

her ei nhef earfcet@ffééa%mﬂﬁfmda%@aﬁlfma@smsqﬁeﬁ?m for use in the production
of an anti-cancer effect in a warm bl ooded ani mal such as man. 5 16. The

use of a corrpound of the formula (1), or a pharmaceutically acceptable salt

use onifne APEMTER 5o 8T IErfads Dre PRSI BB LR S B0kl on

and pr gsgéied hetbid befof iMe) PARuTh& eI Tadfieditatiah BiRSe irf hERleament bhe central
and peripheral nervous system nelanoma, fibrosarcoma, Ew ng's sarcoma and

ost eos BHEHAEAS PHthe braip, breashayars ungs erloe prgProsEls U yelojadetlemias,n a
war n | b ﬁﬁﬁ%ﬁg%ﬁ%h HE Qe 1 *p'ﬂe{ﬁ?ﬁgrﬁus %}d%l d%ﬁe‘?ﬁ} nhblvé%arcgm g?pmrji Zes

adm ni to sal an| e i vé ano a corrpoun

(), oEwmgﬂmmmmd@s&iochmaept abl e salt thereof, as defined above. 15
18. A method for producing an anti-cancer effect in a warm bl ooded ani mal,
suchlas man, in need of such treatment which conprises admnistering to

sai d apymal Aapefbl ?&Iﬂrg&cﬂ@yﬁb ﬂﬁqilﬁtory effect in a warm-blooded animal, such as man,

in need of such treatment which comprises administering to said animal an effective amount of a

compound of formula (I), or a pharmaceutically acceptable salt thereof, as defined above.

15 18. A method for producing an anti-cancer effect in a warm-blooded animal, such as man, in
need of such treatment which comprises administering to said animal an effective amount of a

compound of formula (I), or a pharmaceutically acceptable salt thereof, as defined above.

19. A method of treating carcinomas of the brain, breast, ovary, lung, colon and prostate,

20 multiple myeloma leukemias, lymphomas, tumors of the central and peripheral nervous system,
melanoma, fibrosarcoma, Ewing's sarcoma and osteosarcoma, in a warm-blooded animal, such as
man, in need of such treatment which comprises administering to said animal an effective amount
of a compound of formula (I) or a pharmaceutically acceptable salt thereof as defined herein
before.

25
20. A pharmaceutical composition which comprises a compound of the formula (I), or a
pharmaceutically acceptable salt thereof, as defined herein before in association with a
pharmaceutically-acceptable diluent or carrier for use in the production of a Eg5 inhibitory effect
in a warm-blooded animal such as man.

30



conpound of forrmula (I), or a pharnmaceutically acceptable salt thereof, as
defi ned above. 19. A nethod of treating carcinomas of the brain, breast,
ovary, | uwgQ,20@alogsz3and prostate, 20 nultiple nyel oma | eekeErdBesys/doyssphomas,
tunors of the central and peripheral nervous system nel anons,

fi brosarcoma, Ewi ng's sarcoma and osteosarcoma, in a warm bl ooded ani mal,
such as man, in need of such treatnent which conprises admnistering to
said animal an effective amount of a t8hpound of fornula (1) or a
pharmaceutically acceptable salt thereof as defined herein before. 25 20. A
phar nezeut i daphacnagoscdlicompuditichwhiiohpeisesra compaunidf dfe fohaubenud a (1),

or a pharnaceuli?ally acceptabl e salt thereof, as defined herein before in

associ BRargrcshticallnacornipbls salhthegeof) 35 defined herindefore ipptsogptionwither for use

i 0t hepRE AAUGHicOy Al ccpiab@uilBi & €6 R0 uch
as nan?mgg% l.CA@6h£?§§Ceu€FCaI é%ﬁ%%gﬁFﬁgﬁigﬁ?@%h%gﬁg??%ggﬂggggﬁkgg%aﬁbf

t he foamalm-Hlogdedmningalpheir asaoaut i cal |y acceptable salt thereof, as defined
here%n before in association with a pharmaceutically-acceptable diluent or
carrier for use in the production of an anti-cancer effect in a _

var m bppodeth ARirtMR} aspeetbraBe MBhtiodherkRs frok il APhadeReGhcaborhhiti VG Rch ON

there is provided a pharnmaceutical conposition which conprises a conpound

of t hecdropiigs & compoulst ofthe Famwecdltor e phhymaseetiqailsareeptable salttbereof, as as

defi ne erei n.before in association wth ar maceut i cal | y-accept.abl e
i | uengerRads R B Ol B RRRS bl {halioh e B ASRERH EDenslr BRERE RS
br east in @Y &kytmentiBfcaréifbass ¢tbe Prads thadast, otaty! g eolbhedndProdted e ilkipke
IynEhonas tumors of the central and peripheral nervous system nel anonm,
fi bl @sEyelome lekaonas, dymphammtumes okihe seuiral epdyperipheral nervous system,

melanoma, fibrosarcoma, Ewing's sarcoma and osteosarcoma.



